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BELLISS  &  MORCOM,  LTD. 

Engines  and  Air  Compressors 

Over  150  Sets  Installed  in  Canada 

Laurie  &  Lamb 
Sole  Agents  for  Canada  for 

R  HORNSBY  &  SONS 

Gas  and  Oil  Engines 

PATERSON  ENGINEERING  CO. 

Municipal  Filtration  Plants 

J.  P.  HALL  &  SONS 

Boiler  Feed  Pumps 

AVELING  &  PORTER 

Steam  Road  Rollers 

JONES  &  ATTWOOD 

Sewage  Installations 

LEYLAND  ENGINEERING  CO. 

Motor  Trucks  and  Fire  Appliances 

W.  SMITH  &  SONS 
Road  Sweepers 

S.  H.  JOHNSON  &  CO. 

Filter  Presses 
"FRAM"  Electric  Wagons 

HEENAN  &  FROUDE 

Refuse  Destructors  570  B.H.P.  Belli**  engine  at  375  r.p.m. 

LAURIE  &  LAMB 

Engineers 

212  Board  of  Trade  Bldg.  M  :-:  MONTREAL 
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Gyratory 

Crusher 

of  modern  design  and  equipped  with  an  improved 

Water  Cooled  Eccentric  Bearing 

This  type  of  machine  is  made  in  many  sizes 
with  capacities  from  5  to   1000  tons  per  hour 
and  for  any  kind  of  rock. 

We  also  manufacture  a  full  line  of  crushing,  cement  making,  mining, 
hoisting,  power  rock  drilling  and  air  compressing-  machinery. 

Write  for  full  particulars 

The  Jenckes  Machine  Company,  Limited 

Sherbrooke    St.  Catharines   Toronto    Montreal    Cobalt    South  Porcupine 

Halifax  Vancouver  and  Nelson 


CROSBY"  CLIPS 
ALL  WAYS,  ALWAYS 

The  one  absolutely  secure  and  dependable 
wire  rope  fastening  is  the  drop  forged  steel, 
galvanized 

"CROSBY"  CLIP 


Built  for  greatest  gripping  power — immune 


to  rust. 


IT  HOLDS 


In  the  interests  of  safety  use  no  other  on 
guy  or  hoisting  lines. 

MADE  BY 

American  Hoist  &  Derrick  Co. 

ST.  PAUL,  MINN. 


SOLD  B  Y  General  Supply  Co.,  of  Canada.  Ltd.  Montreal,  Ottawa,  Toronto,  Canada.      Stuart  Machinery  Co.,  Winnipeg,  Man.  Vancouver 
Machinery  Depot  Ltd.,  Vancouver,  B.C.   Gorman,  Clancey  &  Grindley,  Edmonton  and  Calgary,  Alta. 
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For  Permanent  Lines  : 

CAST  IRON  PIPE 


for 


Water  and  Gas  Supply,  Fire  Protection,  Road  Culverts,  etc. 


w  

30'  Intake,  floated  to  position  before  lowering 

United  States  Cast  Iron  Pipe  &  Foundry  Co. 

General  Offices :   BURLINGTON,  NEW  JERSEY 

Sales  Offices :    Philadelphia,    Chicago,    Buffalo,    Portland,  (Ore.,)   New  York,    Chattanooga,  Pittsburgh, 

St.  Louis,   San  Francisco 


A  Practical  Switch 


Standard  Ground  Throw 


Switch  Points,  Connecting  Rods  and  Slide  I'latis 


The  Bechtel  Policy 

Simplicity   and  Strength 

has  been  closely  adhered  to  in  the  manufacture  of  the  Switch 
illustrated.  I  his  switch  is  constructed  for  spiking  to  wooden 
tics,  and  consists  of  one  throw,  one  frog,  one  pair  points 
(spliced  rails  4  ft.  long)  and  two  connecting  rods  with  clips 
and  four  slide  plates.  If  desired,  the  throws  can  be  put 
out  of  use  temporarily  by  turning  up  several  inches  of  the 
extending  parts  of  the  first  connecting  rod,  so  that  the 
points  can  be  moved  with  the  foot. 

Full  data  and  prices  on  request 

Bechtels  Limited 

Waterloo,  Ontario 


Rivettcd  Plate  h'rou 
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MADE  IN  CANADA 

Chicago  Mixers 

Arc  made  in  Montreal,  under  special  supervision,  and  carry 
our  tull  guarantee  against  defective  material  and  workmanship. 


The  Mixer  with  only  one  Drum  Ring,  with  centrally  located 
Running  Gear,  Heavy  Z-Bar  Base,  etc. 

CARRIED  IN  STOCK 


Mussens  Limited 

MONTREAL,  318  St.  Jamei  Street  TORONTO,  155  West  Richmond  St.  COBALT,  Opp.  Right  of  Way  Mine 

WINNIPEG,  259-261  Stanley  Street  CALGARY,  10th  Ave  and3rd  St.  East  VANCOUVER,  101  Water  St. 

QUEBEC,  142  Peter  St.  HALIFAX,  78  Granville  St. 
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CANADIAN  PRODUCTS 

Patriotic  Canadians  will  buy  "Made  in  Canada"  Goods 

Carbic  Lights 


Are  "Canadian' 
Lights  yielding 
2,000  C.  P.  at 
a  cost  of  about 
five  cents  per 
hour. 

The  CARBIC 
LIGHT  is  the 

Cheapest,  Simp- 
lest, Most  Effic- 
ient light  on  the 
the  market. 


/  3 

QUICK  SHIPMENT 


The  CARBIC 

LIGHT  is  abso- 
lutely non-explo- 
sive, no  waste 
when  not  in  use. 

Invaluable  for 
night  work,  tun- 
nel and  trench 
work. 

Easy  to  handle. 


Mussens  Limited 

MONTREAL  318  St.  Jamei  Street  TORONTO,  155  Weit  Richmond  St.  COBALT,  Opp.  Right  of  Way  Mine 

WINNIPEG,  259-261  Stanley  Street  CALGARY,  10th  Ave.  and  3rd  St.  East         VANCOUVER,  101  Water  St. 

QUEBEC,  142  Peter  St.  HALIFAX,  78  Granville  St. 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS 

The  following  regulations  apply  to  all  advertisers :— Eighth  page,  two  headings 
quarter  pug  •,Tour  headings;  naif  page,  oiglit  headings;  full  page.  Sixteen  headings. 


Adamantine  Steel 

Hull  lion  &  Steel  FoundriM 


Air  Compressor* 

Canadian  Allis  Chalmers,  Limited 
Can.  lngcrioll-Kand  Co.,  Ltd. 
Jenckea  Machine  Company 

Architects 

Weeks,  Arthur  L. 

Architects'  Instruments 

Stanley  Co.,  W.  F. 
W    At  L.  E.  Gurley. 


Architectural   Iron  Work 

Aikenhead    Architectural  Iron 
Works 

Canadian  AllisChalmers,  Limited 
Canada  Wire  &  Iron  Goods  Co. 
Dennis  Wire  8t  Iron  Works 
McGregor  &  Mclntyre 
Meadows  Co.,  Geo.  B. 
Steel  &  Radiation  Ltd 


Architectural  Metal  Work 
Feather  &  Roadhouse 
Metallic  Rooting  Co. 


Architectural  Terra  Cotta 
Gibbs  &  Canning 
Northwestern    Terra-Cotta  Co. 
Toronto  Plate  Glass  Imp't'g  Co. 


Ash  Hoists 

Gillis  &  Geoghegan 


Asphalt 

Aztec  Oil  Asphalt  Company 
Asphalt  &  Supply  Co. 
Barber  Asphalt  Paving  Co. 


Belting 

Dominion  Belting  Co. 
Goodyear  Tire  &  Rubber  Co. 

Blast  Hole  Drills 
Armstrong  Manufacturing  Co. 

Blowers 

Canadian  Buffalo  Forge  Co. 

Canadian  Sirocco  Co. 

Can.  Ingersoll-Rand  Co.,  Ltd. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 


Boilen 

Canadian  Allis  Chalmers,  Ltd. 

Beatty  &  Sons,  M. 

Boving  Company  of  Canada 

Inglis  Company,  John 

Jenckes  Machine  Co. 

Leonard  &  Sons,  E. 

Marsh  &  Henthorn 

McDougall  Caledonian  Iron  Wks. 

Mussens  Limited 

Rock  &  Power  Machinery 


Boxes — Junction 

Standard  Underground  Cable  Co. 
of  Canada  Limited 


Brick 

American  Enamelled  Brick  Co. 
Bradford  Pressed  Brick  Co. 
Harbour  Brick  Company 
Hydraulic  Press  Brick  Co. 
National  Builders'  Supply  & 

Enamel  Concrete  Brick  Co. 
North-Westem  Terra  Cotta  Co. 
Russell  Shale  Bricks 
York  Sandstone  Brick  Co. 


Brick  Coating 

Wadsworth  Howland  C*. 


Brick  Dryers 

Canadian  Buffalo  Forge  Co. 
Canadian  Sirocco  Co. 
Bechtels  Limited 
Sheldons  Limited 


Britk  Machinery  and  Supplies 

Bechtels  Limited 
Sheldons  Limited 
Sutcliffe,  Speakman  &  Co. 


Bridges  (Steel) 

Canadian  Allis-Chalmers,  Ltd. 
Canadian  Bridge  Co. 
Chicago  Bridge  &  Iron  Works 
DesMoines  Bridge  &  Iron  Co. 
Dickson  Bridge  Works 
Dominion  Bridge  Co. 
Hamilton   Bridge  Works  Co. 
Mackinnon-Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
National  Bridge  Company 
Pittsburgh-DesMoines  Steel  Co. 
Sarnia  Bridge  Co. 
Structural  Steel  Co. 
Standard  Steel  Construction  Co. 


Buckets 

American  Hoist  &  Derrick  Co. 
Beatty  &  Sons,  M. 
Browning  Company 
Lecky  &  Collis 

Manitoba  Bridge  &  Iron  Works 
Mills  Bros. 

Radigan  Company,  John 
Sudbury    Construction   &  Mach- 
inery Co. 
Thew  Shovel  Company 


Builders  Hardware 
Aikenhead  Hardware  Limited 
Can.  Yale  &  Towne,  Limited 
Richards- Wilcox   Canadian  Co. 

Cable 

Canada  Wire  &  Cable  Co. 
Northern  Electric  Co. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Casements 

Hope  &  Sons,  Henry 

Cast  Stone  Block  Machinery 
Canadian  Zagelmeyer  Co. 

Cement 

Britnell  &  Company 
Bremner,  Alex. 
McNally  &  Co.,  W. 
Morrison  &  Co.,  T.  A. 
Ontario  Lime  Co.,  Ltd. 
Smyth  &  Ryan 

Cement  Coating 

Wadsworth   Howland  Co. 

Cement  Mill  Machinery 

Hull  Iron  &  Steel  Foundries 
Jenckes  Machine  Company 
SutclifTe,  Speakman  &  Co. 

Cement  Tools 
Abram  Cement  Tool  Co. 

Chain 

McKinnon  Chain  Company 

Chain  Blocks 

Can.  Yale  &  Towne  Limited 
Morris  Crane  &  Hoist  Co.,  Her- 
bert 


Chimneys  (Reinforced  Concrete) 
Laurie   Company,  E. 


Coal  Chutes 

Gait  Stove  &  Furnace  Co. 
Manitoba  Bridge  &  Iron  Works 


Coal  Handling  Apparatus 

American  Hoist  &  Derrick  Co. 
Beatty  &  Sons,  M. 
Browning  Company 
Brown  Hoisting  Machinery  Co. 


Concrete  Form  Clamps 

Railway   Contractors  Supply  Co. 


Concrete  Machinery 

Canadian  Zagelmeyer  Co. 


Concrete  Mixers  and  Appliances 

Austin  Drainage  Excavator  Com- 
pany, F.  C. 
Badger  Concrete  Mixer  Co. 
Canadian  Allis-Chalmers,  Ltd. 
Goold,  Shapley  &  Muir  Co. 
Hopkins  &  Co.,  F.  H. 
Jaeger  Machine  Company 
Lecky  &  Collis 

London  Concrete  Machinery  Co. 
Marsh  Capron  Company 
Mills  Bros. 

Municipal  Engineering    &  Con- 
tracting Co. 
Mussens  Limited 
Rock  &  Power  Machinery 
Sutcliffe,  Speakman  &  Co. 


Contractors 
Anglins  Limited 
Dietrich  Limited 
Eastern  Pipe  Construction  Co. 
Foundation  Company,  Limited 
Wells  &  Gray 

Contractors'  Plant  &  Supplies 
American  Hoist  &  Derrick  Co. 
Austin  Drainage  Excavator  Com- 
pany, F.  C. 
Badger  Concrete  Mixer  Co. 
Beatty  &  Sons,  M. 
Browning  Company 
Canadian    Allis-Chalmers,  Ltd. 
Can.  Billings  &  Spencer 
Canadian   Locomotive  Company 
Canadian  Brakeshoe  Co.,  Ltd. 
Central  Locomotive  &  Car  Works 
Dake  Engine  Co. 
Dominion  Lime  Company 
General  Car  &  Mach.  Works 
Goodwin,  Barsby  &  Co. 
Hamilton  Mfg.  Co.,  Win. 
Hepburn  &  Co.,  J.  T. 
Honig  &  Mock 
Hopkins  &  Co.,  F.  H. 
Jaeger  Machine  Company 
Jenckes  Machine  Company 
Lecky  &  Collis 
Marsh   &  Henthorn 
McKinnon  Chain  Co. 
Mills  Bros. 

Morris  Machine  Works 
Municipal  Engineering    &  Con- 
tracting Co. 
Montreal   Locomotive  Works 
Mussens  Limited 
Radigan  Company,  John 
Railway  Contractors  Supply  Co. 
Royce  Limited 

Schell  Foundry  8c  Machine  Co. 
Stinson-Reeb  Builders'  Supply  Co. 
Sudbury    Construction   &  Mach- 
inery Co. 
Tiffin  Wagon  Works 

Controlling  Altitude  Valves 
Golden  Anderson  Valve  C». 


Conduits 

Can.  H.   W.  Johns-Manville  Co. 
Conduits  Co.,  Limited 
(Jrpen  Conduit  Co.,  Ltd. 
Ric-wiL    Underground  Pipe 
Covering  Company 


Contractors'  Flare  Lights 

Sudbury    Construction   &  Mach- 
inery Company 

Conveying  Machinery 
Goodwin,  Barsby  &  Co. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 
Sutcliffe,  Speakman  &  Co. 

Core  Drills 

Can.  Ingersoll-Rand  Co.,  Ltd. 

Corrugated  Iron 

Can.  H.   W.  Johns-Manville  Co. 
Metallic  Roofing  Co. 
Pedlar  People  Limited 

Sarnia  Metal  Products  Company 

Crank  Shafts 

Canadian  Billings  &  Spencer 

Cranes,  Travelling  and  Locomotive 
American  Hoist  &  Derrick  Co. 
Beatty  &  Sons,  M. 
Browning  Company 
Brown   Hoisting   Machinery  Co. 
Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Northern  Crane  Works 
Rock  &  Power  Machinery,  Ltd. 
Roelofson  Elevator  Works 
Royce  Limited 

Creosote  Stains 
Cabot,  Inc.,  Samuel 

Crushed  Stone  and  Granite 
Hagersville  Contracting  Co. 
Ontario  Lime  Co.,  Ltd. 
Rogers  Supply  Company 
Smyth  &  Ryan 

Crushers  (Stone  and  Rock) 
Canadian  Allis-Chalmers,  Ltd. 
Goodwin,  Barsby  &  Co. 
Hamilton  Mfg.  Co.,  Wm 
Hopkins  &  Co.,  F.  H. 
Jenckes  Machine  Co. 
Lecky  &  Collis 

London  Concrete  Machinery  Co. 
Mussens  Limited 
Rock  &  Power  Machinery 
Sutcliffe,  Speakman  &  Co. 

Culverts 

Pedlar  People 

Sarnia  Metal  Products  Company 

Cupolas  (Foundry) 

Northern  Crane  Works 


Cylinders  for  Liquified  Gases 
Mannesmann  Tube  Company 


Derricks  and  Derrick  Fittings 
Aikenhead  Hardware  Limited 
American  Hoist  &  Derrick  Co 

Beatty  &  Sons,  M. 
Hepburn,   John  T. 


Dredges 

Beatty  &  Sons,  M. 
Browning  Company 
Morris  Machine  Works 


Drills 

Canadian  Allis-Chalmers,  Ltd. 

Canadian  Buffalo  Forge  Co. 

Canadian  Ingersoll-Rand  Co 

Lecky  &  Collis 


Drill  Steel  Sharpeners 

Canadian   Ingersoll-Rand  Co. 
(Continued  on  page  12) 
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Look  at  the  Material  the  Austin  Handles 


Austin  Trench  Excavator  digging  for  the  City  of  Calgary,  Alberta,  Canada 


You  know  about  how  the  cost  for  hand  labor  in 
this  kind  of  material  would  mount  up.  Most  of 
those  are  "1-man"  boulders  the  AUSTIN  TRENCH- 
ING MACHINE  is  throwing  out  of  the  trench 
along-  with  other  material.  The  machine  is  built  to 
stand  the  wear. 

You  are  not  always  sure  of  easy  earth  excavation 
on  your  sewer  or  other  trenching  jobs.  Why  not 
buy  a  machine  that  stands  up  under  heavy  work? 
Contractors  who  have  used  Austin  Trenching  Ma- 
chines for  years  will  tell  you  the  kind  of  service 
they  give.  You  can  dig  a  wide  or  narrow  trench 
with  the  AUSTIN.  You  are  not  limited  to  a  single 
width  for  each  machine.  Austin  Trenching  Mach- 
ine No.  10,  a  popular  type,  will  dig  a  trench  from 
24  inches  to  6  feet  wide,  and  any  depth  up  to  25  feet. 
Replace  that  big  gang  of  laborers  with  two  men  and 
an  Austin  Trenching  Machine.  See  the  difference  it 
will  make  in  the  speed  of  your  work — and  in  your 
expense. 


Write  to  our  Canadian  Representatives— the  one  nearest  you. 
Lecky  &  Collis,  Limited.  49  Beaver  Hall  Hill,  Montreal;  43  Scott  St.,  Toronto,  and  P.  O.  Box  611,  Napanee,  Ontario. 
Canadian  Equipment  &  Supply  Co.,  Calgary  and  Edmonton.       E.  G.  Cullen,  418  Pacific  Bldg. ,  Vancouver 
Dominion  Equipment  fc?  Supply  Co.,  Winnipeg,  Manitoba 

F.  C.  AUSTIN  DRAINAGE  EXCAVATOR  CO.  ^'"^3  cr*c?:,u  5  A 


N°K> 

Canadian  Mortgage 
Building. 


mmmm 


Steel 
Collapsible 
Gates 

We  make  a  specialty  of  all  types  of 
Collapsible  Gates  for  Main  En- 
trances, Store  Fronts,  Ele- 
vator Openings,  etc. 


ILLUSTRATIONS  AND  PRICES  GLADLY  GIVEN 


Aikenhead  Architectural  Metal  Works 

364-370  Richmond  Street  W.,  Toronto,  Ont 


THE    CONTRACT  RECORD 


For  Drilling,  Tapping 

and  Reaming  Metals ; 

For  Driving  Studs,  Flue 

Rolling  and  for  Wood  Boring 

USE  "LITTLE  DAVID" 
PNEUMATIC  TOOLS 


They  are  simple, 
sturdy,  light  and 
convenient. 


"Little  David"  Drills  embody 
improvements  that  mean  real  sav- 
ings both  in  power  and  repair  costs. 

"Little  David"  Drill  partly  in  section. 

Power  bills  are  reduced  because 
energy  is  applied  to  the  work  in  a  most  direct  manner  ;  valves  are  of  the  rotary  type, 
quick  opening,  with  sharp  economical  cut-off  and  smooth,  silent  action  ;  ports  are 
short,  direct  and  amply  large  ;  there  are  no  unnecessary  motions,  no  unnecessary 
parts;  every  part  is  carefully  designed  and  carefully  made  to  eliminate  friction  and  vi- 
bration as  far  as  possible  and  to  insure  smooth  free  running  tools. 

Cranks  are  fitted  with  specially  adapted  ball  bearings.  Spindles  move  on  ball 
bearings  with  special  ball  thrust  bearings.  The  crank  ends  of  connecting  rods  are 
equipped  with  roller  bearings.  Connecting  rods  are  made  of  a  single  forged  piece,  all 
alike  and  interchangeable.  Every  part  is  made  as  simple  and  strong  as  possible. 
There  are  one-third  fewer  parts  than  in  any  other  four  cylinder  drills  of  equal  capacity. 

You'll  find  " LITTLE  DAVID"  Drills  the  most  satisfactory 
tools  you  have  eve*  used. 

CANADIAN  INGERSOLL-RAND  CO.,  LIMITED 


Sydney, 


COMMERCIAL  UNION  BUILDING,    MONTREAL,  CAN.      -     WORKS:  sherbrooke  que. 

Montreal,      Toronto,     Cobalt,     South  Porcupine,      Winnipeg,      Lethbridge,  Nelson, 


V 


ancouver. 
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The  Fire  Department 
of  New  York  City 
Uses  Ceresit  on  an 
Important  Job. 


The  water  gate  walls  of  the  High  Pressure  Pumping  Station,  New  York  City,  (shown  above)  were 
waterproofed  with  Ceresit. 

Ceresit  is  as  dependable  a  waterproofer  for  cement  under  conditions  of  extreme  hydrostatic  pressure 
as  it  is  under  conditions  of  moisture  or  light  ground  water  pressure. 

Write  for  our  1914  "Book  of  Evidence." 

Ceresit  Waterproofing  Company 

913  Westminster  Bldg.,  CHICAGO 

FACTORIES — Chicago,    Unna,  Germany :    London,    Paris,    Vienna,  Warsaw 

LIST  OF  DEALERS  W.  B.  I'ouchcr,  Edmonton,  Alt*. ;  E.  (i.  Cullen,  Vancouver,  B.C. ;  Walkers.  Ltd.,  Winnipeg,  Man.  :  R.  deB.  (  arrite. 
St.  John,  N.B.  i  \V.  K.  Macdonald  Co.,  Toronto,  Ont.  :  McLelland  Peters  Co.,  306  ReaA  Bldff.,  Montreal;  The  \\  hitlock  Riddell  Co.,  Moose 
Jaw,  Sask.  ;  Brown  &  Chapman,  Regina,  Sa.sk.  :  MacKen/.ie  &  Thayer,  Ltd.,  Saskatoon,  Pask. :  N.  O.  DeHaas.  Sault  St.  Marie,  Ont. 


CONTRACTORS'  LOCOMOTIVES 


- — — 


r 


MIkIi  grade  workmanship  and  design.  ~peciiil  attention  helng  paid  to  economy  of  find  and  maintenance.  Fifty  yi'ar-  experience  i»»  Imilder-. 
Duplicate  parts  carried  in  slock  for  I  mined  late  shipment .    Engine  hill  It  to  meet  gOTWBBDMll  rcgnlat  ions  of  I  he  varloiin  l'ro\  (nOSi 

CANADIAN  LOCOMOTIVE  COMPANY,  LIMITED,      KINGSTON,  ONTARIO,  CANADA 

TAYLOR  &  ARNOLD,  LTD.,  Sales  Agents,  MONTREAL  and  WINNIPEG 
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Head  Office  and  Works 


"  Montmagny " 
Modern 
Road 
Builders 


VT  TE  are  the  only  firm  in  Can- 
*  *      ada  specializing  in  Road 
Machinery  and  making  the  com- 
plete outfit. 

The  "Montmagny"  line  includes 
every  machine  necessary  in  good 
road  construction. 

The  machines  are  specially  de- 
signed for  this  work  and  are  mak- 
ing good  on  roads  in  every  part 
of  Canada. 

Write  us  for  Catalogue 


"  Montmagny  "  Steam  Road  Roller. 


"Montmagny"  Stone  Crusners. 


1  Montmagny  "  Portable  Steel  Bin. 


Road  Roller 

Our  well  known  "Mont- 
magny" steam  road  roller 
for  gravelling  and  maca- 
damizing has  worked  on 
many  of  Canada's  finest 
roads. 

Double  Cylinder,  Dou- 
ble Bunker,  Double  Water 
Tank.  Made  in  10,  13,  16 
tons.  SdrnkAutomatic 
feeding  of  the  water. 

A  great  feature 
"Power  Steering" 


Stone  Crusher 

The  "Montmagny"  stone 
crusher  is  an  all-steel  ma- 
chine designed  and  built 
to  produce  the  greatest 
output.  Points  that  are 
weak  in  other  crushers 
are  strong  in  the  "Mont- 
magny." No  heating 
parts.  Entirely  dust-proof 
and  all  working  parts 
easily  greased  or  oiled. 


Steel  Bin 

The  "Montmagny"  steel 
bin  is  designed  for  con- 
venience, strength  and 
lightness.  It  is  made  in 
two  sizes.  Inside  parti- 
tions separate  the  differ- 
ent sized  stone.  The  ma- 
chine is  easily  portable. 
The  Elevator  is  all-steel 
and  double  chain. 


General  Car  and  Machinery  Works,  Limited 


Quebec 


MONTMAGNY,  P.Q.,  Can. 


Montreal 
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Turnbull 
Elevators 


Passenger 
Freight 

Hand  Power 
Dumb  Waiters 


The  Turnbull  Elevator  Mfg.  Co. 

Toronto,  Ont. 


Canadian  Factory  of 

TUEC  STATIONARY  VACUUM  CLEANERS 


Over  7,000  Satisfied  Users 
who  will  testify  as 
to  its 

EFFICIENCY, 
SIMPLICITY, 

AND 
ECONOMY. 


TUEC  COMPANY  OF  VANCOUVER 

fiOl  Pender  St.  West,  Vancouver 

TUEC  COMPANY  OF  WINNIPEG 

505  Boyd  Block,  Winnipeg 

JAMES  J.  MARTINDALE 
159-161  Richmond  si.  w  Toronto,  <>m 


Recognized  as  the  Stan- 
dard for  thorough 
cleaning  of 

OFFICE  BUILDINGS, 
RESIDENCES, 
SCHOOLS, 
HOSPITALS, 
LIBRARIES, 
CHURCHES, 
CLUBS,  ETC. 


TUEC  COMPANY  OF  CALGARY 

105  Sixth  Ave.  West,  Canary 
TUEC  COMPANY  OF  WON  i  ki  \i 

406  New  Piiks  Hklji..  Montreal 


THE  CONTRACT 


l\  I'CORI) 


CLASSIFIED    INDEX   TO    ADVERTISEMENTS— CONTINUED 


Drop  Forging* 

Canadian  Billings  &  Spencer,  Ltd. 

Dump  Car*.  Wheels,  etc. 
licchtcls  Limited 
Manitoba  Bridge  &  Iron  Works 
Schcll  Foundry  &  Machine  Co. 
Sheldoni  Limited 

Dump  Carts  and  Wagons 

Deere  Plow  Co.,  John 
McNally  &  Co,  Win. 
Troy  Wagon  Works 

Drying  Apparatus 

Murtcvant  Co.  of  Can.,  Ltd.,  It.  F. 

Electric  Fans 
Sturtcvant  Co.  of  Can.,  Ltd.,  B.  F. 

Electric    Air    Rock  Drills 
Canadian  Ingersoll-Rand  Co. 

Electric  Impulse  Clocks 
Cent   &  Company 

Electric  Steel  Castings 

Electric  Steel  &  Metals  Co. 

Electrical  Supplies 

Northern  Electric  Company 
Elevators 

Chelsea  Elevator  Company 

Roelofson  Elevator  Works 

Turnbull  Elevator  Co. 
Enamelled  Brick 

American     Enamelled     Brick  & 
Tile  Company 
Engines 

Boving  Company  of  Canada 

Canadian  Buffalo  Forge  Co. 

Canadian  Sirocco  Company 

Inglis  Company,  John 

Jenckes  Machine  Company 

Laurie  &  Lamb 

Leonard  &  Sons,  E. 

McDougall  Caledonian  Iron  Wks. 

Mussens  Limited 

Rock  &  Power  Machinery 


Engineers   (Civil  and  Mechanical) 

Bowman  &  Connor 
Campbell,  K. 
i  ape  Company,  E.  G.  M. 
Chipman   &  Power. 
Dominion  Engineering  &  Inspec- 
tion Company 
Farmer,  John  T. 
Gall    Engineering   Co.,  John 
Hamilton,  S.  W. 
Lea  &  Ferguson 
Mitchell,  C.  H. 
McDougall,  Geo.  K. 
Pullar,    U.  B. 
Tyrrell,  H.  G. 


Excavators 

Austin  Drainage  Excavator  Com- 
pany, F.  C. 

Beatty  &  Sons,  M. 

Brown   Hoisting   Machinery  Co. 

Municipal  Engineering  &  Con- 
tracting Company 

Parsons  Company,  G.  W. 


Exhaust  Heads 

Canadian  Buffalo  Forge  Co. 
Sheldons  Limited 


Expanded  Metal 

Pedlar   People  Limited 


Fans 

Canadian  Sirocco  Company 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 


Fuel  Economizers 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 


Electrical  Machinery  and  Supplies 

Ferranti  Electrical  Co. 


Field  Instruments 

Gurley,  W.  &  L.  E. 

Filters 

American  Water  Softener  Co. 

Filtration  Plants 

verMehr  Engineering  Co.,  John. 

Fire  Brick 

Ontario  Lime  Co.,  Ltd. 
Smyth  &  Ryan 

Fire  Escapes 

Manitoba  Bridge  &  Iron  Works 
McGregor  &  Mclntyre 

Fireproof  Doors  and  Windows 
Feather  &  Roadhouse 
aope  &  Sons,  Henry 
Mussens  Limited 
Pedlar  People  Limited 
Steel  &  Radiation  Limited 

Fuse  (Safety  Blasting) 
Lecky  &  Collis 

Fixtures  (Gas) 

Consumers  Gas  Company 

Floor  Surface  Machines 
Wayvell  Chappell  &  Co. 

Floor  and  Wall  Tile 

Frontenac  Floor  &  Wall  Tile  Co. 

Folding  Doors 
Springer,  O.  T. 

Forges 

Canadian  BurTalo  Forge  Co. 
Sheldons  Limited 
Canadian  Sirocco  Co. 

Forgings 

Canadian  Billings  &  Spencer,  Ltd. 


Gas  Engines 

Armstrong  Mfg.  Co. 

Goold,  Shapley  &  Muir  Co. 
Gasoline  Engines 


Armstrong  Mfg.  Co. 
Goold,  Shapley  &  Muir  Co. 
Mills  Bros. 


Glass 

Consolidated  Glass  Company 
Excelsior  Plate  Glass  Co. 
Luxfer   Prism  Company 
Pilkington  Bros. 

Toronto  Plate  Glass  Imp't'g  Co. 

Hammer  Drills 

Canadian   Ingersoll-Rand  Co. 


High  Pressure  Pipe  Lines 
Boving  Company  of  Canada 
Pittsburgh   Valve,   Foundry  & 
Construction  Company 

Hoisting  Apparatus 

American  Hoist  &  Derrick  Co. 
Beatty  &  Sons,  M. 
Browning  Company 
Brown  Hoisting  Machinery  Co. 
Canadian  Allis-Chalmers,  Ltd. 
Canadian  Ingersoll-Rand  Co. 
Tenckes  Machine  Co. 
Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 
Marsh  &  Henthorn 
Morris  Hoist  &  Crane  Co.,  Her- 
bert. 
Mussens  Limited 
Rock  and  Power  Machinery 
Royce  Limited 

(Continued  on  Page  14) 


G  &  G  TELESCOPIC  HOIST 


PATENTED 


Compact — ea9y  to  erect.   Takes  up  no 
room  in  basement. 


With  compound  gear  and  brake 
attachment 

for  Hoisting  and  Lowering  Ash  Cans,  Kegs, 
Barrels,  etc.,  from  cellar  to  sidewalk. 

1.  — It  is  telescopic — no  part  showing  above  side- 

walk when  not  in  use. 

2.  — Takes  up  minimum  space  in  areaway  or  cel- 

lar, the  opening  in  sidewalk  need  be  little 
larger  than  necessary  to  permit  passage  of 
can. 

3.  — Simple   in   construction   and   absolutely  rigid 

when  erected. 

4.  — It   is   made   of   strongest   and    most  durable 

material. 

5.  — Compound  gearing  is  provided  in  connection 

with  both  the  handle  that  telescopes  the  ap- 
paratus above  sidewalk,  and  the  handle  that 
raises  the  load  to  the  sidewalk. 

6.  — A  powerful   ratchet  device   is  provided  with 

both  handles  above  mentioned. 

7.  — A    powerful    all-steel    brake    attachment  per- 

mits perfect  control  when  lowering  heavy 
loads. 

Maximum  working  capacity,  500  lbs.  Hoist- 
ing Handle  does  not  revolve  when  load  is  being 
lowered.  Raises  load  at  speed  of  30  feet  a 
minute.  The  position  of  operator,  standing  -  at 
sidewalk  when  hoist  is  in  use,  protects  the  public 
against  danger  of  falling  into  shaft;  and  protects 
operator  against  danger  of  heavy  load  falling  on 
him. 

Gillis  &  Geoghegan 

549  West  Broadway 

New  York 


Hoisting  head  revolves.    Can  is  deposited 
on  Sidewalk  without  lifting. 


Black  Building  Supply  Co.,  Ltd. 

Agents  for  Ontario 
Toronto 


&  S.  H  Thompson  &  Co.,  Ltd.  W.T.Grose 

Agents  for  Quebec         Agents  for  Manitoba,  Saskatchewan,  Alberta 
Montreal  Winnipeg 


Wm.  N.  O'NeilCc.Ltd. 

Agents  for  Brit  ish  Columbia 
Vancouver 
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Warren 
Pipe 


Ask  us  to  quote  on  your  next  order — any 
size,  3"  to  60"  diameter,  bell  and  spigot  or 
flange — also  special  fittings  and  castings 
of  all  kinds. 

For  fifty-eight  years  we  have  manufactured 
the  best  quality  of  cast  iron  pipe. 

Information  and  prices  on  request. 

Warren  Foundry 

and  Machine  Co. 

U  Broadway  -         NEW  YORK 


THE 


Western  Special  Four- Yard  Car 

Without  a  Rival  and  in  a  Class  by  Itself 


It  is  conceded  everywhere  that  there  is  no  other 
car  on  the  market  that  can  compare  with  it.  on 
3-ft.  or  metre  gauge  and  for  use  with  steam  shovel. 
The  material  and  workmanship  of  the  Western  Car 
is  the  best  and  will  stand  the  most  critical  exam- 
ination. Every  point  and  feature  has  been  carefully 
studied,  every  problem  met  and  carried  out. 
Write  for  catalog  Riving  full  details. 

Western  Wheeled  Scraper  Co. 

Earth  and  Stone  Handling  Machinery 

AURORA,  ILLINOIS 

Dominion  Equipment  &  Supply  Co.,  Winnipeg,  Calgary,  Edmonton 
Agents  for  Manitoba,  Saskatchewan  and  Alberta 
Canadian  Equipment  Co.,  Montreal,  Agents  for  Eastern  Canada 


Macadam  Roads 


must  be  built 
of  a 

Tough 
Stone 

that 
will  cement 

WE  HAVE  IT 


5^ 


The  Hagersville  Contracting  Company,  Limited 

Hagersville  -  Ont. 
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Bnflfa|  Apparatus 

Canadian  lluiitlo  Forge  Co. 
L'tnadian  Sirocco  Co. 
Sheldons  Limited 
Sturtevant  Co.  o(  Can.,  Ltd.,  B.  F. 

Holm 

llcattjr  &  Sons,  M. 
Ooold.  Shapley  it  Muir  Co. 
KoeloUon  Elevator  Works 
Northern   Crane  Works 

Homing  Engines 

lieatty   &  Sons,  M. 

Canadian  Allis-Chalmers,  Ltd. 

Hydrants 

Canada  Iron  Corporation 
(.iartshore  Thomson  Pipe  Co. 
Keir  Engine  Company 

Industrial  Cars 

Central  Locomotive  &  Car  Works 

Insulating  Compounds 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Interior  Finish  and  Doors 

Canada  Office  &  School  Fur.  Co. 
Rhodes  Curry  Sc  Company 

Jib  Cranes  (all  kinds) 

Brown  Hoisting  Machinery  Co. 
Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Kilns 

Canadian  Buffalo  Forge  Co. 
Sheldons  Limited 
Sturtevant  Co.  of  Can.  Ltd.,  B.  F. 
Canadian  Sirocco  Company 

Kyanized  Spruce 

Berlin    Mills  Company 


Lime 

Dominion  Lime  Company 
Jamieson  Lime  Company 
Ontario  Lime  Company,  Ltd. 
Standard  White  Lime  C». 

Lighting  and  Pumping  Installations 

Lister  &  Co.,  Ltd.,  R.  A. 

Locks 

Can.  Yale  &  Towne  Ltd. 

Locomotives 

Boving  Company  of  Canada 
Central  Locomotive  &  Car  Works 
Canadian   Allis-Chalmers,  Ltd. 
Canadian  Locomotive  Company 
Montreal  Locomotive  Works 
F.  H.  Hopkins  Company 
Mussens  Limited 

Metal  Lath 

Greening  Wire  Co.,  B. 
Metallic  Roofing  Co. 
Noble,  C.  W. 
Pedlar  People  Limited. 
Steel  &  Radiation  Ltd. 


Metallic  Roofing 
Sarnia  Metal  Products  Co. 

Meters,  Electrical 

Ferranti  Electrical  Mfg.  Co. 
Canadian   Allis-Chalmers,  Ltd. 

Mechanical  Draft  Apparatus 

Sturtevant  Co.  of  Can.  Ltd.  B.  F. 

Meters,  Water 

Hopkins  &  Co.,  F.  H. 
McDougall  Caledonian  Iron  Wks 
Neptune  Meter  Co. 


Overhead  Runways 

Brown  Hoisting  Machinery  Co. 
Morris  Crane  &  Hoist  Co.,  Her- 
bert. 


Paints  and  Varnishes 
Dominion  Paint  Works 
Hopkins  &  Co.,  F.  H. 


Paving  and  Paving  Materials 
Asphalt  &  Supply  Co. 
Aztec  Oil  Asphalt  Co. 
Bessemer  Limestone  Co. 
Baker  Co.,  R.  D. 
Barber  Asphalt  Paving  Co. 
Dunn  Wire-Cut-Lug  Brick  Co. 
Ontario  Asphalt  Block  Co. 
Paterson  Mfg.  Co.,  B. 


Pipe  (Concrete,  Iron  and  Wood) 

American  Spiral  Pipe  Works 
Canadian  Allis-Chalmers,  Ltd. 
Canadian  Pipe  Co. 
Dominion  Concrete  Co. 
Gartshore-Thomson  Pipe  Co. 
National  Concrete  Mfg.  Co. 
National  Iron  Works 
National  Pipe  &  Foundry  Co. 
Pacific  Coast  Pipe  Co. 
Piggott  &  Co.,  Thos. 
United  States  Cast  Iron  Pipe  Co. 
Vancouver  Wood   Pipe  &  Tank 

Company. 
Walsh  Plate  &  Structural  Works. 
Warren  Foundry  &  Machine  Co. 

Partition  Hangers 
Springer,  O.  T. 

Paints  (Bridge  and  Structural  Iron 
and  Pipe  Coating) 
Dominion   Paint  Works 


Perforated  Metals 
Canada  Wire  &  Iron  Goods  Co. 
Greening  Wire  Co.,  B. 

Pipe  Machinery 

Sutcliffe,  Speakman  &  Co. 

Pile  Driving  Machinery 

American  Hoist  &  Derrick  Co. 
Beatty  &  Sons,  M. 
Browning  Company 
Brown  Hoisting  Machinery  Co. 
Canadian   Ingersoll-Rand  Co. 
Lecky  &  Collis 

Pipe  Fittings  and  Flanges 

Pittsburgh    Valve,     Foundry  & 
Construction  Company 

Plumbing  Supplies 
Mueller  Mfg.  Co.,  H. 

Planing  Mill  Exhausters 

Canadian  Buffalo  Forge  Co. 
Sheldons  Limited 
Canadian  Sirocco  Co. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 


Plaster 
Albert  Mfg.  Company 
Britnell  &  Company 
Ontario  Lime  Co.,  Ltd. 

Plate  Glass 

Excelsior  Plate  Glass  Co. 
Pilkington  Bros. 

(Continued  on  page  16) 


Sarnia  -  Keystone  Copper  Bearing  Galvanized 

Sheet  Metal  Building  Materials 

Are  Rust-Resisting 

And  Will  Give  Unequalled  Service  and  Satisfaction 

Especially  adapted  for  all  exposed  sheet  metal  work 

OUR  LINE  CONSISTS  OF  THE  FOLLOWING  PRODUCTS: 

Corrugated  Iron  V-Crimped  Roofing  Conductor  Pipe 

Plain  Black  Iron  Metal  Siding  Eave  Troughs 

Galvanized  Iron  Valleys  Culverts 

Our  manufacturing  facilities  are  the  most  up-to-date  for  the  lines  we  make  in  Canada.  Our  large 
stocks  assure  quickest  delivery  possible.  Let  us  quote  you  prices  on  your  immediate  and  future 
requirements  and  send  full  information  on  Why  Sarnia  Sheet  Metal  Products  are  Better 

Sarnia  Metal  Products  Company,  Limited 

Sarnia,  Canada 
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GREENING'S 

WIRE  CLOTH     -     WIRE  SCREENING 

All  grades  of  Wire  Cloth,  Double  Crimped. 
Screening  Accuracy  Guaranteed. 

Made  of  Steel— Copper  or  Brass 

Galvanized  and  Tinned  Cloth 

Perforated  Metals  Wire  Rope 

The  B.  Greening  Wire  Co.,  Limited. 

Hamilton,  Ont,  «  Montreal,  Que. 


XICAN 


PHALT 


Delivered  to  meet  the  specifications  of  the  American  Society 
for  Municipal  Improvements,  the  Association  for  Standardizing 
Paving  Specifications  or  any  other  standard  specifications 

Purchase   MEXICAN  EAGLE  ASPHALT  because: 


1  —  It  is  more  cement  itious  than  other  asphalts. 
2 — Water  will  not  readily  injure  it. 

^    Exposure  to  sun  and  air  will  not  cause  its  deterioration. 

4  It  has  great  cohesive  strength 

5  — It  is  more  ductile  and  flexihle  than  othei  asphalts. 

6  Shocks  will  not  crack  it.     It  is  very  malleable. 

7 — We  will  supply  asphalt  having  the  proper  penetration 


for  your  needs. 
K    It  is  best  adapteil  to  Canada's  climate— will  not  mark 

in  hot  weather  nor  are  snow  or  ice  likely  to  crack  it 
9— It    his  over  99  per  cent,   bitumen      Purest  on  the 

market    therefore  free  from  deleterious  matter. 
hi    it  is  bo  constituted  thai  it  \\  ill  nol  be  iojured  by  the  beat 

necessarily  applied  to  melt  it  for  paving  operation. 


Samples,  prices,  analyses,  etc.,  on  request 


The  Asphalt  and  Supply  Co.,  Limited 

Sole  Canadian  Agents  for  the  Mexican  Eagle  Oil  Co.  Limited 

1 03-1 07  Board  of  Trade  Building      ::  MONTREAL 


i6 
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Hntuiiuiic  Machinery 
Canadian  Ingersoll-Rand  Co. 


Pumps  and  Pumping  Machinery 

licatty  &  Sons,  M. 

Bovinf  Company  o(  Canada 

i.  anadian   Aliis  Chalmers,  Ltd. 

i  a:.adian  Butialo  Forge  Co. 

Canadian  Ingei soli  Rand  Co. 

Canadian  Sirocco  Co. 

Cook.  A.  D. 

l/>:ay  Mfg.  &  Machine  Co. 

Hamilton  Mig.  Co.,  Win. 

Hor.ig  &  Mock. 

Inglis  4  Company,  John 

Laurie  Company,  E. 

McDougall  Caledonian  Iron  Wks. 

Morris  Machine  Works. 

Smart-Turner  Machine  Co. 

Mussens  Limited 

Ontario  Wind  Eng.  4  Pump  Co. 

Rock  &  Power  Machinery 


Portable  Track 

Bechtels  Limited 


Pulley* 

Sutclirfe,  Speakman  or  Co. 


Plug  Drillers 
Canadian  Ingersoll-Rand  Co. 


Power  Engines 

Inglis  Company,  John 
Jenckes  Machine  Company 
Canadian  Allis-Chalmers,  Ltd. 


Quarry  Machinery 

Canadian  Allis-Chalmers,  Ltd. 
Canadian  Ingersoll-Rand  Co. 
Jenckes  Machine  Company 
Lecky  &  Collis 
George  Anderson  &  Co. 
Goodwin,  Barsby  &  Company 
Rock  &  Power  Machinery,  Ltd. 


Railway  Supplies 

Gartshore,  John  J. 
Hopkins  4  Co.,  F.  H. 
Lecky  &  Collis 
Mussens  Limited 


Reinforcements,   Concrete   4  Steel 

Brown  Hoisting  Machinery  Co. 
Burlington  Steel  Company 
Canada  Wire  &  Iron  Goods  Co. 
Dominion  Iron  &  Steel  Co. 
Greening  Wire  Co.,  B. 
Pedlar   People  Limited. 
Steel  &  Radiation  Ltd. 
Trussed  Concrete  Steel  Co. 
Turner,  C.  A.  P. 


Radial  Brick  Chimneys 

H.  R.  Heinicke  Inc. 


Refrigeration  Machinery 

Equipment  &  Supplies,  Limited 
Keiths  Limited 


Road  Asphalt 

Asphalt  4  Supply  Co. 
Barber  Asphalt  Paving  Co. 


Road  Machinery 

Exeter  Mfg.  Co.,  Ltd. 

General  Car  &  Mach.  Works 

Jenckes  Machine  Company 

Lecky  &  Collis 

Morrison  4  Co.,  T.  A. 

Mussens  Limited 

Western  Wheeled  Scraper  Co. 


Revolving  Stone  Screens 

Goodwin,  Barsby  4  Company 
Greening  Wire  Co.,  B. 
Jenckes  Machine  Company 


Roof  dating 
Hope  4  Sons,  Henry 


Rooting  Material 

Asbestos  Mfg.  Company 
Barber  Asphalt  Paving  Co. 
Bird  &  Son 

Can.  H.  W.  Johns-Manville  Co. 
Can.  Supply  4  Contracting  Co. 
Metallic  Rooting  Company 
Noble,  Clarence  W. 
l'aterson  Mfg.  Co. 
Pedlar  People,  Limited 

Safes  and  Vaults 
Taylor,  J.  4  J. 

Sand  and  Gravel 

Ontario  Lime  Co.,  Ltd. 
York  Sand  and  Gravel  Co. 

Sash  Weights 
Fittings,  Limited 

Screens 

Canada  Wire  &  Iron  Goods  Co. 
Goodwin,  Barsby  4  Company 
Greening  Wire  Mfg.  Co.,  B. 
Weller  Mfg.  Co. 

Sewerage  Ejectors 

British  Mfrs.  Assn.  of  Canada 

Sewer  Pipe 

Britnell  &  Company 
Canada  Iron  Corporation 
Canadian  Sewer  Pipe  Co. 
Dominion  Sewer  Pipe  Co. 
Gartshore  Thomson  Pipe  Co. 
Hamilton  4  Toronto  Sewer  Pipe 
Co. 

National  Iron  Works 

Nova  Scotia  Clay  Works  Ltd. 

Ontario  Lime  Co.,  Ltd.. 

Ontario  Sewer  Pipe  Co. 

Smyth  4  Ryan 

Standard  Clay  Products  Ltd. 

Sewer  Trenching 
Lecky  4  Collis 

Shovels  (Steam) 
Browning  Co. 
Beatty  4  Sons,  M. 
Canadian  Allis-Chalmers,  Ltd. 
Montreal  Locomotive  Works 
Mussens  Limited 
Rock  4  Power  Machinery,  Ltd. 
Thew  Automatic  Shovel  Co. 

Skylights 

Hope  4  Sons,  Henry 

Smoke  Stacks 

Chicago  Bridge  4  Iron  Works 
DesMoines  Bridge  4  Iron  Co. 
Hamilton  Mfg.  Co.,  Wm. 
Manitoba  Bridge  4  Iron  Works 
Pittsburgh-DesMoines  Steel  Co. 
Walsh  Plate  4  Structural  Works 

Sprinkler  Systems 
Keiths  Limited 

Steam  Apparatus  and  Specialties 
Canadian  Buffalo  Forge  Co. 
Pittsburgh    Valve,    Foundry  and 

Construction  Company 
Sheldons  Limited 

Steel  Doors 

Gray  Mfg.  4  Machine  Co. 

Steel  Trucks 

Gray  Mfg.  4  Machine  Co. 

Steam  Engines 

Sturtevant  Co.  of  Can.  Ltd.  B.  F. 

Steam  Turbines 

British  Mfrs.  Assn.  of  Canada 
Canadian  Allis-Chalmers,  Ltd. 
McDougall  Caledonian  Iron  Wks. 
Sturtevant  Co.  of  Can.  Ltd.  B.  F. 

Steel  Bars 

Burlington  Steel  Company 
Dominion  Iron  4  Steel  Co. 
Steel  4  Radiation,  Ltd. 

Steel  Barrels 

Canadian  Steel  Products  Co. 

Steel  Boxes 

Canadian  Steel  Products  Co. 

Steel 

Can.  Billings  4  Spencer 
Lecky  4  Collii 


Steel  Concrete  Sidewalk  Forms 

Malone  Steel  Concrete  Form  Co. 


Steel  Pipe 

Page-Hersey  Iron  Tube  4  Lead 
Co.,  Ltd. 


Sound  Deadening 
Cabot,  Inc.,  Samuel 


Stains,  Shingles,  Cement  St  Brick 
Cabot,  Inc.,  Samuel 


Stair  Builders 

McGregor  4  Mclntyre 


Steel  Castings 

Electric  Steel  4  Metals  Co. 


Steel  Sash 

Hope  4  Sons,  Henry 


Stone 

Britnell  4  Company 
Contractors'  Supply  Company 
Hagersville  Contracting  Co. 
Morrison  4  Co.,  T.  A. 
Ontario  Lime  Co.,  Ltd. 
ueenstown  Quarry  Co. 
ogers  Supply  Company 
Sackville  Freestone  Company 
Smyth  4  Ryan 

Stone  Saws 

Anderson,  Geo. 

Structural  Iron  and  Steel 
Burlington  Steel  Company 
Canadian  Allis-Chalmers,  Ltd. 
Chicago  Bridge  4  Iron  Works 
DesMoines  Bridge  4  Iron  Co. 
Dominion  Bridge  Company 
Hamilton  Bridge  Works  Co. 
Mackinnon  Holmes  4  Co. 
Manitoba  Bridge  4  Iron  Works 
Maritime  Bridge  Company 
McGregor  4  Mclntyre 
Pittsburgh-DesMoines  Steel  Co. 
Reid  4  Brown 
Sarnia  Bridge  Company 
Structural  Steel  Company 
Standard  Steel  Construction  Co. 
Toronto  Structural  Steel  Co. 
Walsh  Plate  4  Structural  Works 


Submarine  Drills 
Lecky  4  Collis 


Swinging  Gears 

Dake  Engine  Company 


Tanks  and  Stand  Pipes 

Chicago  Bridge  4  Iron  Works 
Goold,  Shapley  4  Muir  Co. 
Hamilton  Mfg.  Co.,  Wm. 
Inglis,  John 
Jenckes  Machine  Co. 
Manitoba  Bridge  4  Iron  Works 
Marsh  4  Henthorn 
McDougall  Caledonian  Iron  Wks. 
Ontario  Wind  Eng.  4  Pump  Co. 
Piggott  4  Co.,  Thos. 
Pittsburgh-DesMoines  Steel  Co. 
Vancouver  Wood   Pipe  4  Tank 

Company 
Walsh  Plate  and  Structural  Wks. 
Waterous  Engine  Works  Co. 

Tarring  Machinery 

Taroads  Syndicate  Ltd. 

Telescopic  Hoists 

Black  Building  Supply  Co. 
Gilli  &  e  og  ega 


Terra  Cotta 

Northwestern  Terra  Cotta  Co. 


Testing  and  Inspecting  Bureau 

Hunt  4  Co.,  Robt.  W. 


Tile  Machinery 

Sutcliffe,  Speakman  4  Co. 


Towers 

Goold,  Shapley  4  Muir  Co. 

Track  Systems  (Hand,  Power  and 
Electric) 

Brown  Hoisting  Machinery  Co. 

Morris  Crane  4  Hoist  Co.,  Her- 
bert 


Tubing 

Standard  Tube  4  Fence  Co. 


Turnbuckles 

Canadian  Billings  4  Spencer,  Ltd. 


Valves 

Canadian  Allis-Chalmers,  Ltd. 
Canada  Iron  Corporation 
Gartshore-Thomson  Pipe  Co. 
Golden  Anderson  Valve  Co. 
Kerr  Engine  Company 
Pittsburgh    Valve,    Foundry  4 
Construction  Company 


Ventilating  4  Heating  Apparatus 

Canadian  Buffalo  Forge  Co. 
Canadian  Sirocco  Company 
Sheldons  Limited 
Sturtevant  Co.  of  Can.  Ltd.  B.  F. 


Vacuum  Cleaners 
Tuec  Company 

Varnishes — Insulating 
Standard  Underground  Cable  Co. 
of  Canada,  Ltd. 


Wall  Board 
Bird  4  Son 


Waterproofing 

Cabot  Inc.,  Samuel 
Can.  H.  W.  Johns-Manville  Co. 
Can.  Supply  4  Contracting  Co. 
Ceresit   Waterproofing  Co. 
Wadsworth  Howland  4  Co.,  Inc. 


Water  Level  Apparatus 

Gent  4  Company 


Water  Softeners  and  Filters 
American  Water  Softener  Co. 
Equipment  4  Supplies,  Limited 
Manitoba  Bridge  4  Iron  Works 

Water  Tapping  Machine 
Mueller  Mfg.  Co.,  H. 

Water  Turbines 

Canadian  Allis-Chalmers,  Ltd. 
Boving  Company  of  Canada 
Hamilton  Mfg.  Co.,  Wm. 
McDougall  Caledonian  Iron  Wks. 

Well  Drilling  Machinery 

Armstrong  Manufacturing  Co. 

Wire  Glass 

Pilkington  Bros. 


Wires  and  Cables 

Canada  Wire  4  Cable  Co. 
Northern  Electric  Co. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 


Wire  Guards  and  Screens 

Canada  Wire  4  Iron  Goods  Co. 
Greening  Wire  Co.,  B. 


Wire  Rope 

Canada  Wire  4  Cable  Co. 
Greening  Wire  Co.,  B. 


Wrenches 

Canadian  Billing!  4  Spencer,  Ltd. 
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A  Barrett  Specification  Roof  was  put 
on  this  building  because — 

Special  Note 


TIIK  architect  knew  all  about  the  different  types  of 
roofing  and  further  knew  that  the  Canadian  Bag 
Company  were  mighty  particular  people. 

Th-ey  had  a  big  plant  and  they  wanted  it  covered  with  a 
roofing  that  would  give  long  service  at  a  low  cost. 

Under  such  conditions  the  architect  knew  there  was  only  one  choice, 
namely:  a  I'.arrett  Specification  Roof,  because  it  gives  longer  service 
at  a  lower  unit  cost  (the  cost  per  square  fool  per  year  of  service)  than 
any  other  roofing  he  could  specify. 

This  building  is  now  covered  with  a  Barrett  Specification  Roof  and  it 
will  probably  last  twenty  years  nr  more  with  no  maintenance  cost.  Many 
such  roofs  have  lasted  thirty  years. 

Every  permanent  building,  whether  large  or  small,  should  carry  a  Bar- 
rett Specification  Roof  hecause  that  means  the  most  economical  roof, 
and  one  that  will  he  free  from  leaks  and  maintenance. 

Ask  any  first-class  architect  rewarding  this  proposition  and  he  will  verify 
all  of  the  foregoing  statements. 


We  advise  incorporating 
in  plans  the  full  wording 
of  The  Barrett  Specifica- 
tion, in  order  to  avoid 
any  misunderstanding. 

If  any  abbreviated  form  is 
desired,  however,  the  fol- 
lowing is  suggested: 

ROOFING  Shall  be  a 

Barrett  Specification  Roof 
laid  as  directed  in  printed 
Specification!  revised  Aug- 
ust 1"),  1011,  using  the 
materials  specified  and 
subject   to   the  inspection 

requirement. 


Copy  of  A  Barrett  Specification  with  roofing  diagrams  mailed  free  on  request. 

THE  PATERSON  MFG.  CO.,  Limited 


Montreal 


Toronl  o 


Winnipeg 


V« 


ncou vrr 


S«.  John.  N  B. 


Hnlifnx.  N.  S. 


Sydney,  N.  S. 


i8 
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ALPHABETICAL  LIST  OF  ADVERTISERS 


Abram  Cement  Tool  Company  •  •  •  • 
Ailvctilicail  Architectural  Metal  Works 
\ikruhcad  Hardware  Company  ...  . 
Alabaitine  Hardmortar  Company  . .  . 
Albeit  Manufacturing  Company  ...  . 
American  Enameled  llrick  &  Tile  Co. 

American  Hoist  &  Derrick  Co  

American  Water  Softener  Company  . 
Anderson  tc  Co.,  Limited,  George  . . . 

Anglins  Limited  

Armstrong    Manufacturing  Co  

.W'cstos  Manufacturing  Company  . . . 

Asphalt  »t  Supply  Company   

Ault   &   Wiborg  Company   ...    ...  . 

\uNtin  Drainage  &  Excavator  Co.  ... 

Altec  Oil  and  Asphalt  Refining  Co. 


ltadger  Concrete  Mixer  Company   . . . 

licatty  &  Sons.  Limited,  M  

Bcchtels  Limited  

Berlin  Mills  Company  

Bird  &  Son  

Black  Building  Supply  Company  . . . 

Boving  Company  of  Canada   

Bowman  &  Connor  

Bradford  Pressed  Brick  Company  . . . 

Bremner  Limited,  Alex  

Britnell  &  Company,  Limited  

Brown  Hoisting  Machinery  Company 

Browning  Company  

Burlington  Steel  Company  


Cabot,  Incorporated.,  Samuel  

Canada  Crushed  Stone  Corporation  . . . 
Canada  Iron  Corporation  Limited  ...  . 
Canada  Wire  &  Cable  Company  ...  . 
Canada  Wire  &  Iron  Goods  Company 

Canadian  Allis-Chalmers  

Canadian  Billings  &  Spencer  ...   ...  . 

Canadian  Brakeshoe  Company,  Limited 

Canadian  Bridge  Company  

Canadian    Buffalo    Forge   Company    . . . 
Canadian  EL   W.  Johns-Manville  Co., 
Canadian  Ingersoll-Rand  Company   . . . 

Canadian  Locomotive  Company  

Canadian  Office  School  Furniture  Co.  . 
Canadian  Pipe  Company,  Limited   . . . 

Canadian  Sirocco  Company  

Canadian  Yale  &  Towne  Limited  ...  . 
Cape  &  Company,  Ltd.,  E.  G.  M. 

Cement  Gun  Company  

Central   Locomotive  Company   

Ceresit  Waterproofing  Company  

Chelsea  Elevator  Company  

Chicago  Bridge  &  Iron  Works  

Chipman  &  Power  ...  

Conduits  Company,  Limited  

Consolidated  Plate  Glass  Company  . . 
Cook,  A.  D  


Ltd. 


Dake  Engine  Company  

Dennis  Wire  &  Iron  Works  Company  . 

Deere  Plow  Company,  John   

DesMoines  Bridge  &  Iron  Co  

Dickson  Bridge  Works  

Dietrich   Limited  ■• 

Dominion  Belting  Company  

Dominion  Bridge  Company  

Dominion  Concrete  Company  . . .  

Dominion  Engineering  &  Inspection  Co. 

Dominion  Iron  &  Steel  Company  

Dominion   Lime  Company   

Dominion  Paint  Works  

Dominion  Sewer  Pipe  Company   


Electric  Steel  Metals  Company 

Equipment  &  Supplies   

Estey  Bros  

Excelsior.  Plate  Glass  Company 


Farmer,  John  T  

Feather  and  Roadhouse 
Fittings,  Limited  —  . 
Fraser,  W  


78 
7 

82 

85 
2 
68 

83 
26 

15 
7!) 


78 
3 
23 

12 

68 
SS 
23 
87 
79 


68 

81 
73 
77 
78 
24 

86 
90 
23 
8 
9 


88 
30 
25 
9 
74 
77 
88 
81 

76 


81 


60 
84 


88 


80 
88 
71 


20 


77 

32 


88 
87 
24 
09 


Gait  Engineering  Company,  John    88 

Gartshore,  John  J   79 

Gartshore-Thompson  Pipe  &  Foundry  Co.  ..  72 

General   Car  &  Machinery   Company    10 

Gent  &  Company   28 

Gillis  &  Gcoghcgan   12 

Golden  Anderson  Valve  Co   29 

Goodwin  Barsby  &  Company  

Goodyear   Tire   &   Rubber  Co  

Goold,  Shapley  &  Muir  Company   75 

Greening  Wire  &  Mfg.  Company   15 


Hagersville  Contracting  Company   

Hamilton  Bridge  Works  Co  

Hamilton   Mfg.    Company,  Wm  

Hamilton,  S.  W  

Harbour  Brick  Company  

Heinicke  Company,  H.  R  

Hepburn,  John  T.,  Limited  

llersey   Company,  Milton   

Bonig   &   Mock,  Limited   

Hope   &  Son  of   Canada,   Ltd.,   Henry  ... 

Hopkins  &  Company,  F.  H  

Hull  Iron  &  Steel  Foundation  

Hunt  &  Company,  Robert  W  

Hydraulic  Press  Brick  Company  


Industrial  Foundation  &  Waterproofing  Co. 
Inglis  Company,  John  


13 
83 
25 
88 

83 
22 
88 

84 
92 
27 


88 
65 


Jacobs  &  Davis    88 

Jaeger  Machine   Company    77 

Jamieson  Lime  Company  

jenckes  Machine  Company   2 


Keiths  Limited  

Kerr  Engine  Company,  Limited 


Laurie  Company,  E   79 

Laurie  &  Lamb   1 

Lea,  R.  S   88 

Lecky  &  Collis   19 

Leonard  &  Sons,  E   87 

London   Concrete   Machinery   Company    ....  29 

Luxfer  Prism  Company   24 


MacKinnon  Holmes  &  Company  

MacLean  Daily  Reports  

Malone  Steel  Concrete  Form  Co   20 

Maloney,  John   81 

Manitoba  Bridge  Company   

Maritime  Bridge  Company    86 

Marsh  &  Henthorn,  Limited   74 

McDougall,   Geo.    K   88 

McDougall  Caledonian  Iron  Works  Co.    ...  87 

McGregor  &  Mclntyre   86 

McKinnon   Chain   Company    75 

McNally  &  Company,  W  

Meadows,  George  B   66 

Miller  &  Company,  Geo.  M  

Mills  Bros   

Montreal    Locomotive   Works   Limited    80 

Morris  Machine  Works   22 

Morris  Crane  &  Hoist  Co.,  Herbert  

Morrison  &  Company,  T.  A   72 

Mueller  Mfg.  Company,  H  

Municipal   Engineering  &  Contracting  Co... 
Mussens  Limited   4-5 


Xapanee  Iron  Works   19 

National    Builders    Supply    &    Enamel  Con- 
crete Brick  Company  

National  Concrete  Mfg.  Co  

National  Tron  Works  Limited   81 

Neptune  Meter  Company   86 

Noble,  Clarence  W   74 

Northern  Electric  Company   91 

Northwestern  Terra  Cotta  Company   

Nova  Scotia  Steel  &  Coal  Co   69 


Ontario  Asphalt  Block  Co.,  Ltd   83 

Ontario  Sewer  Pipe  Company   21 

Orpen  Conduit  Company   31 

Pacific  Coast  Pipe  Company   74 

Page-Hersey  Company   84 

Paterson  Manufacturing  Company   17 

Pedlar  People  

Pilkington  Bros  

-Piggott  &  Company,   Limited,  Thos   76 

Pittsburgh-DesMoines  Steel  Co   84 

Pittsburgh    Valve,    Foundry   &  Construction 

Company   75 

Power  &  Son  

Pullar  Company,  H.  B   88 


Queenstown  Quarry  Company 


81 


Radigan,  John  

Railway  &  Contractors  Supply  Co   89 

Reid  &  Brown   72 

Ric-wiL   Underground    Pipe   Covering  Co... 

R.  I.  W.  Damp  Resisting  Paint  Co   27 

Rock  and  Power  Machinery  Limited   71 

Roelofson  Elevator  Works  

Rogers  Supply  Company   22 

Royce  Limited  

Russel  Shale  Bricks   83 

Sarnia  Bridge  Company,  Limited   85 

Sarnia  Metal  Products  Co   14 

Schell  Foundry  Company  

Sheldons  Limited    69 

Smart-Turner  Machine  Company  

Smyth  &  Ryan                   ...    82 

Standard  Clay  Products  Limited   21 

Standard  Steel  Construction  Co   85 

Standard  Underground  Cable  Co.  of  Canada  75 

Standard  White  Lime  Company   76 

Stanley  &  Company,  W.  F  

Steel  &  Radiation   72 

Stinson-Reeb   Builders'   Supply  Co   32 

Storey  Pump  &  Equipment  Co   22 

Structural  Steel  Company    85 

Sturtevant  Co.  of  Canada,  Ltd.,  B.  F   91 

Sudbury  Construction  Co   25 

Sun  Brick  Company  

Sutcliflfe  Speakman  &  Company  

Taroads  Syndicate  Limited    89 

Taylor,  J.  &  J.   73 

Thew  Automatic  Shovel  Co   20 

Thompson  &  Co.,  B.  &  S.  H   31 

Toledo   Wheelbarrow   Company    76 

Toronto  Plate  Glass  Importing  Co  

Toronto  Structural  Steel  Company   85 

Trussed  Concrete  Steel  Company   25 

Tuec  Company     11 

Turnbull  Elevator  Company   11 

Turner,  C.  A.  P  

Tyrell,  H.  G     88 

United  States  Cast  Iron  Pipe  Company   ...  3 

United  States  Steel  Products  Co   31 


Vancouver  Wood  Pipe  &  Tank  Company 
verMehr  Engineering  Co.,  John  


85 


Wadsworth    Howland    &   Co.,  Inc  

Walsh  Plate  &  Structural  Works  

Warren  Foundry  &  Machine  Co   13 

Wayvell  Chappell  &  Company   73 

Weeks,  Arthur  L   88 

Wells  &  Gray   24 

Western  Canada  Contractor   79 

Western   Wheeled   Scraper   Company   13 

Wilcox  Canadian  Co.,  Richard   79 

York  Sand  &  Gravel  Company    82 

York  Sandstone  Brick  Company   82 


Our  advertisers  represent  the  most  progressive  manufacturers  and  dealers.  Make 
your  purchases  of  them.   Give  your  business  to  the  man  who  is  enterpris- 
ing enough  to  spend  money  and  time  to  get  in  touch  with  you. 
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Careful  Comparisons 

point  by  point  show 

Napanee 
Hoists 

to  be  the  best  hoists 
MADE  IN  CANADA 


Write  for  Details 


TheEclipse. 


Savings  ir\  : 


first  cost , 
wear  and  tear, 
wa.ges.  etc., etc., etc. 


Negley  Patent  Excavators 

perform  all  slack  cable  way  opera- 
tions with  efficiency  and  economy. 
In  successful  operation  in  many 
places  for  several  years.  Excavate 
sand,  gravel,  clay,  broken  stone, 
etc. 


Load  may  be  discharged  slowly  or  in- 
stantaneously at  either  end  of  cable 


Lecky  &  Collis,  Limited,  Napanee,  Ontario 


43  Scott  Street,  TORONTO 


49  Beaver  Hall  Hill,  MONTREAL 
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Malone  "Complete  Finish" 
Steel  Concrete  Sidewalk  Forms 

Eliminate  lumber  costs,  reduce  labor  expense.  Continuous 
and  complete  operation  in  furnishing,  removing  and  replacing. 
Adaptable  to  any  surface  conditions.  Adjustable  to  any 
width.  Indestructible  and  independent  of  any  weather 
conditions. 

THE  MALONE  STEEL  CONCRETE  FORM  CO. 

Canadian  Representative  : 

A.  E.  Patton,     77  Somerville  Ave.,  Montreal 

Write  for  prices  and  particulars. 


SWANSEA 

Salt  Glazed  and  Vitrified 

SEWER  PIPES 


True  to  Size. 
Impervious  to  Water. 

Sizes  mannfactnred  and  al- 
ways in  stock  4  in.  to  24  in. 


Ask  for  Price  List 
and  Discounts. 


also 

Chimney  Tops 
Flue  Linings 
Wall  Coping 
Culvert  Pipe 
Inverts 

Telephone  (Toronto  Connection) 
Park  1809 


The  Dominion  Sewer  Pipe  Co. 

(The  Independent  Co.)  Limited 

SWANSEA  (near  Toronto) 


The  Thew  Steam  Shovel  Will  Save  You  Time,  Trouble  and  Money 


WW* 


Type  O  Thew  on  Road  Grading 


The  use  of  a  Thew  Automatic  Steam  Shovel 
will  effect  an  immense  saving  in  labor. 

The  output  is  limited  only  by  the  facilities 
provided  to  cart  it  away. 

The  Type  O  Thew  shown  in  the  cut  loaded 
1,965  cu.  yds.  in  7  ten-hour  days. 

Another  Type  O  Thew  in  a  6  ft.  cut  averaged 
578  cu.  yds.  during  the  month  of  April. 

Another  Type  O  Thew  in  a  gravel  pit  loaded 
5,182  cu.  yds.  in  T5^  ten-hour  days — an  average 
of  76  cu.  yds.  per  hour. 

Another  Type  O  in  a  15-inch  cut  averaged 
314  lineal  feet,  amounting  to  292  cu.  yds.  per 
9-hour  day  for  23  days. 

Another  Type  O  in  a  10-inch  cut  excavated 
1,788  lineal  feet  in  6  ten-hour  days — amount- 
ing to  1,455  cu.  yds. — an  average  of  242  cu. 
yds.  per  10-hour  day. 

USE  A  THEW— IT  PAYS. 

Write  for  Catalogue  and  Full  Information. 


The  Thew  Automatic  Shovel  Company, 


Lorain,  Ohio 
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Town  and  City  Sewers 

In  our  salt  glazed  vitrified  sewer  pipe  we  offer  the  highest  type  of 
sewer  material.  Pipe  of  our  manufacture  have  been  used  in  practically 
every  city  in  Canada.     Highly  glazed  and  perfectly  vitrified. 

If  you  are  contemplating  sewer  construction  we  can  quote  you  some 
attractive  prices.    We  also  make  all  classes  of  fire  clay  goods. 

Prompt  shipment  on  all  orders. 

"MADE  IN  CANADA  " 

Standard  Clay  Products  Limited 

three  sewer  pipe  factories  :    St.  Johns,  P.  Q.,  and  New  Glasgow,  N.  S. 

ALSO  FIRE  CLAY  FACTORY  AT  ST.   JOHNS,    P.  Q. 


Mimico  Sewer  Pipe 

VITRIFIED  AND  SALT-GLAZED 


Quality 


Service 


ROUND  PIPE  AND  SQUARE  DEAI.INOS 


The  Ontario  Sewer  Pipe  Company,  Limited 

MIMICO,      -  ONT. 
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CRUSHED  STONE 

Prompt  Delivery 

Rogers  Supply  Company,  Limited 

28  King  St.  W.  TORONTO 


Morris  Split  Shell  Pumps 

For  motor  or  steam  turbine  drive, 
are  very  popular  with  pump  users 
due  to  their  efficiency  and  accessi- 
bility. 

We  also  build  the  well  known 
MORRIS  SAND  AND  CONTRACTORS' 
PUMPS 

Morris  Machine  Works 

BALDWINSV1LLE,  N.Y. 

Canadian  Sales  Agents 
Storey  Pump  &  Equipment  Co.,  Limited.,  Toronto,  Ont. 


HEPBURN 

Scotch  Derrick 

All  Standard  Sizes 
in  Stock 
from  1  2  Ton 
upwards 


John  T.  Hepburn 

18  to  60  Van  Home  St., 
TORONTO,  CANADA 

We  build  all  kind  of  Cranes  for 


HAND  POWER 
ELECTRIC  POWER 
STEAM  POWER 

Brickmaking  Machinery 


Complete  Outfits  for 
Brickmakers 


REPAIRS 
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Kyanized  Spruce 

In  1848 


Way  back  in  1848  Kyanized  Spruce  was  used 
for  the  walk  illustrated  above,  and  every  plank  is 
now  as  sound  as  when  laid. 

For  damp  basement  floors  or  in  any  position 
exposed  to  decay,  Kyanized  Spruce  has  been 
proved  an  ideal  material. 

Write  us  for  book  on  wood  preserving — it  is 
interesting  reading.  Let  us  quote  on  your  re- 
quirements. 

Berlin  Mills  Company 

Portland,  Maine 


J-M  Asbestos  Stucco  used  on  H.  B.  Anderson's 
Residence,  Saginaw,  Mich.  B.F.  Boerger,  Archt. 

Neither  Age  Nor  Weather 
Can  Mar  Its  Beauty- 
Here  is  a  NO-SAND  stucco  that  is  not  affected  by 
the  test  of  time.     It  contains  no  vegetable  matter. 
And  it  is  fireproof. 

J-M  Asbestos  Stucco  is  composed  of  tough  asbestos  fibres, 
pulverized  asbestos  rock  and  Portland  cement — all  materials  which 
insure  permanence  of  artistic  finish  and  internal  solidity. 

JM  ASBESTOS  STUCCO 

differs  from  sand  stucco  in  that  it  does  not  contain  loam  and  salts 
which  tend  to  cause  discoloration  and  injure  the  strength  and  dura- 
bility of  the  stucco.  Its  felt-like  character,  due  to  the  asbestos 
fibres,   reduces  the  possibility  of  cracking   to   a  minimum. 

An  effective  insulator  against  winter's  cold  and  summer's  heat. 
Less  labor  to  apply  it,  because  it  is  more  plastic  than  other  stuccos. 
Goes  farther,   because  it   contains   more   material   to  the  pound. 

Furnished  also  in  prepared  form;  white,  gray  (different  shades), 
buff  and  brown. 

Write  for  booklet  and  sample. 

THE  CANADIAN 
H.  W.  JOHNS-MANVILLE,  CO..  Limited 

TORONTO      MONTREAL      WINNIPEC      VANCOUVER  2109 


"BRADFORD  ffl 

TRADE    MARK    REGISTERED.  U  S  PATENT  OFFICE 

Houses  made  of  "Bradford  Pressed  Brick"  show 
the  discrimination  of  the  architect  and  the 
skill  of  the  people   who  moke   the  brick. 

BRADFORD  REDS  —  a  mechanicallv  perfect,  unchanrfintf 
red  brick,  made  of  the  Bradford  R<>d  Shale  which 
is  famous  for  its.  distinctive  shade  and  For  its 
brick  m  a  k  i  ng  qualities. 

Bradford  Ruffs' ~  a  {food,  all  around  brick  for  rustic 
work,   tforden    walls,   r'i  re-places    and  Bohemian  effects*. 

We  make  just  one  color-RED-  Thcv  have  been 
"THE  STANDARD  l<KJ)  BRICK  HE  A  M  E  R  IC\7»vvrcr:;  Vmv. 

REDS     in    di;v-  press     and  wire-cut  impervious 

Writ*    for  "RED'  Cotologu* 

BRADFORD  PRESSED  BRICK  CO. 

"frit    R«d    Brick  People* 

BRADFORD,  l\A. 


W«  also   make    F  1  r«  -  proof  1  ng  ,    Hollow  Brich   and   Hollow  Block 


*4 
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Canadian  Billings  &  Spencer,  Limited 


A 

T  R  A  O  £  MARK. 


All  types  and  sizes  of 
Standard  Machine  and  Engineers'  Wrenches 


A 

TRAOE  MARK 


Welland,  Ontario 


A 
Luxfer 
Canopy 


FINISH  up  your  entrance  with  a  Luxfer  Canopy 
and  you  will  add  a  distinctive  "something-" 
to  your  building  that  will  greatly  improve  its 
appearance. 

We  design  and  manufacture  leaded  glass  cano- 
pies of  all  sizes  and  styles.  If  you  have  your  own 
design  we  will  execute  it  faithfully. 

Luxfer  Prism  Company,  Limited 

100  King  St.  West,  Toronto 


I  Sash  Weights 

and 

Cast  Washers 

Manufactured  by 

Fittings,  Limited 

Oshawa 

Montreal       Winnipeg  Vancouver 


WELLS  and  GRAY,  LIMITED 

Engineers  and  Contractors 

Buildings  and  Construction  Work 

OF  ALL  KINDS 

Reinforced  Concrete  a  Specialty 


Write  us  for  pieliminary  plans, 
estimates  and  photos  of  our  work, 

247  Confederation  Life  Building,  TORONTO,  ONT. 
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OF  REINFORCED  CONCRETE 


Concrete 
Finishes 

Water- 
proofing 
Pastes 


STEEL  FLORETYLE 

FOR  LONG  SPAN  CONSTRUCTION 

Trussed  Concrete  Steel  Co. 

of  Canada  Limited 

Head  Offices  and  Works  :      Walkerville,  Ont. 

Branches  Everywhere 


$45.  GARROW 

Contractors'  Acetylene 

Flare  Light 

The  great  feature  of  this  new 
light  is  strength  and  simplicity. 
The  light  is  constructed  of  steel 
assembled  by  the  Oxyacetylcnt 
Welding  Process  and  consists 
of  three  parts.  It  is  made  to 
stand  the  roughest  handling  by 
unskilled  labor  without  injury. 
A  distinct  advantage  of  the 
Garrow  Light  is  its  use  in  con- 
fined places,  such  as  tunnels, 
mines,  etc.,  without  any  danger 
from  escaping  gas.  The  Gar- 
row  Light  entirely  eliminates 
the  danger  of  gas  being  gener- 
ated faster  than  the  burner  will 
consume  it,  by  means  of  the  pat- 
ented by-pass  chamber  which 
conducts  excess  gas  to  the  pat- 
ented double  burner  and  ignites 
it  at  the  main  flame. 

$45.00  F.  O.  B.  Sudbury 

The 

Sudbury  Construction  & 
Machinery  Co.,  Ltd. 
Sudbury,  Ont. 


Have  Any  Number  up  to  200  of 
These  Splendid  80,000  lbs. 

Capacity  Flat  Cars  Rebuilt  Ready 
for  Immediate  Acceptance 
and  Delivery 


Length  over  end  sills,  35  ft.  0  in. 

Width  over  all,  10  ft.  2%  in. 

Height  of  sides,  4  ft.  6  in. 

Spring  plank,  Steel  channel. 

Size  of  Journals,  5x9  in. 

Type  of  Body  Bolster,  Pressed  Steel. 

Type  of  Truck  Bolster,  Pressed  steel. 

Brake  Beams,  Steel,  inside  hung. 

Largest  Rehuilders  of  Railroad  and  Con- 
tractors' Equipment  in  America. 

Write  for  specifications  and  quotations  on 
anything  you  need. 

Central  Locomotive  &  Car  Works 


410  Fisher  Bldg. 


Dept.  S. 


Chicago,  111. 


Ornamental 
Lighting  Poles 

During  the  past  few  months  we  have  sup- 
plied ornamental  lighting  standards  for  the 
following  places : — 

Brantford,  Ontario 

Edmonton,  Alberta 

Windsor,  Ontario 

Outremont,  Quebec 

London.  Ontario 

Orillia,  Ontario 

Listowel,  Ontario 

Peterborough,  Ontario 

Belleville,  Ontario 

(iOod  public  lighting  is  a  great  asset  to  any 
town  or  city  as  it  contributes  directly  to  its 
growth  and  prosperity. 

We  make  a  specialty  of  this  business,  and 
.ire  in  a  position  to  supply  you  with  .illraclive 
designs  at  interesting  prices. 

Write  our  lighting  pole  department  for  full 
information. 

William  Hamilton  Company 

Peterborough,  Ontario 
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Cost 

Per 


LO] 


Tripod 
Drill 


Well 
Drill 


Special 
Armstrong 
BlastHoleDrill 


Comparative  Cost  per  Ton 


Special 
Armstrong 
v  Blast  Hole 
x  Drill 

Tonnage 


Well 
rill 


.Tripo4 


Tonnage 


Increased  Tonnage  at  the  Same  Cost 


ISN'T  it  more  economical  to  shoot  out  the 
ivhole  face  in  one  blast  rather  than  take  the 
rock  out  in  benches?  It  saves  a  big  share 
of  the  cost  of  powder  per  ton  of  rock — it  elim- 
inates several  settings  of  track  and  movement 
of  machines — it  minimizes  the  delay  of  your 
crew  and  shovel — it  reduces  the  possibility  of 
accidents. 

And  isn't  it  more  economical  to  drill  the 


necessary  good  sized  deep  holes  for  face  shoot- 
ing with  a  drill  that  releases  a  quick,  heavy, 
smashing  blow  at  every  contact,  and  at  a  speed 
that  cannot  be  obtained  by  the  use  of  well  drills? 

It  is  the  efficiency  and  design  of  the  Special 
Armstrong  Blast  Hole  Drill  that  make  possible 
the  wide  difference  in  results  in  comparison 
with  any  other  method. 


rmstroi* 


Proof  from  an  Armstrong 
Owner 

Armstrong  Mfg.  Co.,  Waterloo,  Iowa. 

We  are  glad  to  advise  that  the  drilling  machine 
recently  purchased  from  your  company,  according 
to  proposal  submitted  under  date  of  February  20th, 
wherein  you  guarantee  to  drill  a  minimum  footage 
of  65  feet  per  day,  has  fulfilled  the  requirements,  and 
we  are  glad  to  fulfill  our  part  of  the  proposal. 

A.  &  C.  STONE  COMPANY 

By  John  Murnane. 

Mr.  Murnane  made  a  test  with  the  Armstrong 
Blast  Hole  Drill  with  the  following  result: 
Drilling  time—  lOdavs. 
Footage  drilled-722!i  feet. 

Number  of  moves  —  40  Ul  hr.  59  min.  moving 
time1. 

Delays  caused  by  rain  and  moving,  changing 
bit,  batteries,  etc.— 19  hr.  22  min. 

Delay  caused  by  rain  alone— 6  hr.  7  min. 
Delay  in  two  200  yd.  moves  turning  machine 
around  —4  hr.  40  min. 

Footage  drilled  per  day— 72'^  ft. 
Footage    drilled   per   hour  —  9.1  ft.  net  (7.2 
counting  delays). 

We  guarantee  the  Armstrong  Special 
Blast  Hole  Drill  to  drill  MORE  hole  at 
less  cost  in  a  given  time  than  any  cable 
drill  on  the  market,  and  we  will  write 
this  in  every  sale  contract  we  make. 

Write  tor  Bulletin  S. 
ARMSTRONG  MFG.  CO. 

Established  1867 

Waterloo,  Iowa,  U.  S.  A. 

Eastern  and  Export  Office  Western  Branch 

17  Battery  Place  3rd  and  San  Pedro  Streets 

New  York  City  I.os  Angeles,  l.al. 

Canadian  Branch:    Drinkle  Block  No  2.  Saskatoon,  Sask. 
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Machine  -  Moulded 
Gears  up  to  16  feet. 
Grey  Iron,  Semi- 
Steel,  Brass,  Bronze 
and  Aluminum  Cast- 
ings. 


Hull  Iron  &  Steel  Foundries,  Limited 

HULL,      -  QUEBEC 

Manufacturers  of 

"  Adamantine," 
Chrome  and 
Manganese 
Steel  Castings 

(Annealed  and  Unannealed) 


Cement  Mill  Machinery 

Our  Specialty 

Tube  Mill  Feeders 
Griffin  Mill  Roll  Heads 
Ball  Mill  Plates  for  Krupp  Mills 
Kominuter  Plates  for  Smidths  Mills 
Steel  Balls  for  Kominuters 
McCaslin    Conveyer    Wheels  with 
"Coplan"  Self-Lubricating  Bushings 
Lining   Plates   for   Bonnot  Tube 
Mills 

Parts  for  Bonnot  Pulverizers 

Screw  Conveyer  Bearings 

Eccentric  Hubs,  Crusher  Heads  and 

Concave  Strips  for  Gates  Crushers 
T.   M.   Revolving    Feeders  (new 
style)  for  Gates  Tube  Mills 

Patterns  for  all  these  lines  kept  on  hand. 


We  solicit  your  patronage  and  prompt  attention  will  be  given  to  tenders  on  above  work. 
Montreal  Office,  New  Birks  BIdg.  Phone  up-town  4069 


USE 

No.  1 1 0  "R.I.W."  PAINT 

FOR  BACKING  LIMESTONE 

GRANITE,  MARBLE  AND  ALL 
CUT  STONE  TO  PREVENT  STAINING. 

Write  for  1914  Red  Book 

"R.I.W."  DAMP  RESISTING  PAINT  CO. 


Office:  202  Mail  Building,  Toronto 


I'm  II  ItKOS   l\t    IMS  t 


Factory:  Oakville,  Ont. 

DISTRIBUTERS    Black  Building  Supply  Co.,  Limited,  Toronto  Western  Pnint  Co.  Winnipeg 

Dartnell,  Limited,  Montreal  Canadian  Equipment     Supply  Co.,  Limited,  Calvary  and  Edmonton 

Write  nearest  distributer  I  »r  iull  i  11 1  or  in  n  t  Ion 
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CAM 
RECORDERS 

For  recording  the  quantity  of 
water  or  sewage  flowing  over 
a  sill  or  through  a  notch.  A 
strong,  reliable  instrument,  not 
liable  to  derangement,  and  of 
the  best  manufacture  and  finish. 
Easily  installed  because  no  ela- 
borate levelling  is  required. 

Send  for  Book  No.  6 

which  contains  fullest  informa- 
tion about  all  classes  of  Water 
Level  Apparatus. 

GENT  &  CO.,  Ltd. 

Leicester,  England 


We  Manufacture 


The  Reliable  Line 


of 

V 


V 
E 


Brass  Globe  and  Gate. 

Steam  and  Hot  Water- 

Packless  Radiator. 

Iron  Body  "Keystone" 
Gate,  (non-rising 
stem  or  outside 
screw  and  yoke, 
with  screwed, 
flanged  or  hub  end) 

Iron  Body  Swing 
Check. 


Gate  and  Compression 
FIRE  HYDRANTS 

INDICATOR  POSTS 

CRANES  FOR  FILLING 
WATER  CARTS 

VALVE  BOXES 
Screw  Adjustable  or  Slide 
Adjustable 


Forty  Years  of  Ex- 
perience has  much 
to  do  with  the  satis- 
faction these  goods 
give  our  customers. 


6"  Hub  End  Gate 


THE  KERR  ENGINE  CO. 

LIMITED 

WALKER VILLE,  ONT. 
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The   Golden-Anderson   Pat.  Cushioned  Controlling   Altitude  Valves 

f 


"Always  Cushioned  in  Opening  and  Closing" 

"  For  High  and  Low  Pressure " 

For  automatically  maintaining  Uniform  Stage  of  Water 
in  Tank,  Reservoir  or  Standpipes.  Doing  Away  with 
the  Annoyance  of  Float  Fixtures  inside  or  outside. 


Altitude  Valves  can  be 
arranged  with  "Stop 
Check  feature"  to  auto- 
matically close  should 
Break  occur  in  the  Mains, 
thus  preventing  the  flow 
of  water  from  the  tank, 
standpipe  or  reservoir. 


Golden- Anderson  Float  Valves 


yr  automatic  sr„ 

CONTROLLING  0 
ALTITUDE 
Sr0P  CHECK 
/7>SBURG.P*- 


I  LET 


Automatic  Cushioned 
Water  Pressure 
Regulating  Valves, 
up  to  24" 


'Angle  or  Straight 
Way  1,  up  to  24" 


Golden- Anderson  Valve  Specialty  Co., 


1247  Fulton  Bldg. 
Pittsburgh,  Pa. 


The  London 
Concrete  Mixer 

A  TRIUMPH  OF  SCIEN- 
TIFIC PRINCIPLES. 

Once  a  Specialty  —  now  a  question  of  our 
output  capacity. 

Our  factory  is  working  full  time  and  we  intend 
to  work  full  time,  no  matter  how  long  the  war 
lasts.  Contractors  throughout  Canada  have 
learned  that  it  is  not  necessary  to  go  to  foreign 
countries  for  their  concrete  machinery  and 
London  mixers  are  second  to  no  other  machines 
m  the  world.  Our  prices  are  less  than  those 
asked  by  smaller  concerns,  thanks  to  the  con- 
tractors who  are  patronizing  home  industries  in 
this  time  when  foreign  countries  are  mobilizing 
their  forces  with  the  intent  to  invade  our  markets 

We  are  the  Largest  Manufacturers 
of  Concrete  Machinery  in  Canada. 

THE  LONDON  CONCRETE  MACHINERY  CO.,  LTD. 

Head  Office  and  Factory  :    Cabell  St.  and  Kiuhener  Ave.,  LONDON.  ONT. 


BRANCHES : 

VVinnii'KO  MVi  I'urtaira  Avu.  W  II  Knxin  our.  MnmiKer 
niuiM  BU  9th  Ave  Wont  P.D  M<l.i»rmi.  Mummer. 
II  U.IKAX    IW  I'ppur  Water  -<l  1  <•'  I     K    K.  I'owim  ,  M.umifri 


B.G1N0IBS 
Vancouver    II.  ('.  Kuulpnieiit  Co. 
Montreal.  P.  Q.— Fou  &  HlHMaohlnsry  Oo. 
Pott  ArtaOX  And  Fori  William,  Out.  — Northern  Awney 
X  K(|uI|i|iumiI  ('<> 

•Jlll'tlCC,  UlllV      MllHHOn   1 .1 II I  It  <-<>. 

Ottawa    l'liu  lioiii'nil  Suppl)  t  o.,  of  t'uiuulu. 
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A  Stitch  in  Time  Saves  Nine 

(Old  Proverb) 

And  Ceresit  used  in  constructing  the  basement  of  a  building  will  eliminate 
all  possibility  of  leakage  in  the  future. 

But  it  Ceresit  has  not  been  used  and  the  basement  does  prove  damp  and  un- 
usable, it  is  a  comparatively  easy  matter  to  remedy  it  by  applying  a  plaster  coat- 
ing of  Ceresitized  Cement  Mortar  to  the  inside  of  walls  and  floor. 

Ceresit  is  equally  effective  either  in  pre- 
venting future  leakage  or  remedying  present 
conditions  of  leakage.  It  is  the  only  water- 
proofing for  cement  that  gives  protection 
against  both  dampness  and  hydrostatic  press- 


ure. 


TWO  GOOD  THINCS  TO  USE 


Write  for  the  ".  Book  of  Evidence." 
It  tells  the  complete  facts. 


Ceresit  Waterproofing  Co. 


913  Westminster  Building, 


CHICAGO,  ILL. 


THEY  CO  WELL  TOGETHER 


FACTORIES    Chicago.  Unna,  Germany,  London,  Paris,  Vienna.  Warsaw. 

LIST  OF  DEALEKS— W.  B.  Poucher.  Edmonton,  Aka;  E.  C.  Culler),  Vancouver,  B.C.; 
Walker's  Ltd.,  Winnipeg,  Man.;  R.  de  B.  Car-rite.  St.  John,  N.B.  ;  W.  K.  Macdonald  Co., 
Toronto,  Ont.  ;  McLellan  Peters  Co.,  305  Read  Bldg-..  Montreal:  The  Whitloek-Riddell 
Co.,  Moose  Jaw,  Sask.  ;  Brown  &  Chapman.  Regina,  Sask.  ;  Mackenzie  &  Thayer,  Ltd., 
Saskatoon,  Sask.  ;  N.  G.  DeHaas,  Sauk  St.  Marie,  Ont. 


The  Last  Ten  Dollars 


in  a  dump  wagon  is  the  best  part  of  its 
price.  When  we  chose  the  Watson  Wagon 
we  selected  the  highest  priced  dump  wagon 
of  the  lot.  You  get  exactly  what  you  pay 
for  in  this  world,  and  although  other  wagons 
can  be  bought  for  less  we  wanted  the  best 
so  that  we  could  go  back  to  our  customers 
with  a  clear  conscience. 

John  Deere  Plow  Co.  of  Weiiand,  Ltd. 

77-79  Jarvis  St.,  Toronto,  Ont. 


Stair  at  Provincial  Museum,  Toronto 


This  is  a  good  example  of  Meadows'  stair  work. 
Our  plant  is  complete  for  the  successful  manufac- 
ture of  this  particular  class  of  work.  Specifica- 
tions can  be  followed  or  we  will  submit  designs. 
Careful  attention  to  details  and  thorough  work- 
manship have  made  Meadows'  stair  work  popular. 

QUOTATIONS  FURNISHED. 

«*•  GEO.  B.  MEADOWS 

Toronto  Wire,  Iron  and  Brass  Works  Co.,  Limited 
Meadows  Block,  Wellington  St.  W. 
TORONTO,  ONT. 
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Keystone  Copper  Bearing  Steel 

.A^SSJSJiSfA          gives  added  durability  for  Roofing  and  all  exposed  Sheet  cA^L^A 

Sr^Q^^t,       Metal  Work.    This  has  been  proved  by  actual  service ;  A'^Q?/^- 

T^BlS^          therefore  specify  =  '<&nn\\#f 


KtQfe  ^  cop2.ear.hc  KE&E 


Read  what  the  G.  Drouve  Company  of  Bridgeport,  Conn.,  has  to  say  of 
Keystone  Copper  Bearing  Steel. 

"About  a  year  ago  we  conducted  an  acid  test  of  the  various  rust-resisting  metals  and 
while  your  "Keystone"  product  showed  superior  qualities,  in  order  to  thoroughly  satisfy 
ourselves,  we  made  a  comparative  service  test  out  in  the  weather,  which  has  just  been  con- 
cluded. The  results  of  this  clearly  established  the  superior  merits  that  you  have  claimed 
for  your  "Keystone"  sheets.  It  is  our  intention  to  use  "Keystone"  in  our  future  work  and 
to  recommend  it  whenever  rust-resisting  metal  is  called  for." 

UNITED   STATES  STEEL   PRODUCTS  COMPANY 

NEW  YORK,  U.S.A.  Branch  Offices,  WINNIPEG  AND  VANCOUVER 

SELLING  AGENTS  FOR  EASTERN  CANADA: 

B.  &  S.  H.THOMPSON  &  CO.  LIMITED 

Transportation  Building  Traders  Bank  Building 

MONTREAL  TORONTO 


SAFETY  Ma  FIRST 

FOR  CONDUIT 

Xceladuct  -  Orpenite 


Galvanized  Conduit  made  of  Easy  Bend-  Enamel  Conduit  made  of  Easy  Bending 

ingSpellarizedSteel  Ti.be.  It  is  doubly  Spellari/ed  Steel  Tube.  It  is '  protected 
protected  against  rust  by  COPPER-PLAT-        •    ,      ,  ,  t        •  , 

'    ,  .        , .    P  J  against  rust   hv  coatings  ol    special  enamel 

I  NO  and  zinc  coating.  ..        ,  J         .&  r 

Clean  (breads  and  smooth  enamelled  not  affected  by  climatic  or  lempe.  at  ure  eon- 
interior  allows  rapid  fishing.  ditions.     Smooth  interior  and  clean  threads. 

Lei  us  submit  prices  and  partieulars. 

Open  Conduit  Company,  Limited 

TORONTO.  ON  T.  MONTREAL,  Ql  E. 
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To  Make  Concrete  Permanently  Waterproof 

USE 

Medusa  Waterproofing 

THE  success  of  Medusa  Waterproofing  has  led  to  the  usual  host  of  imitations, — products  composed  of  grease 
and  lime  and  having  no  value  for  permanent  waterproofing.     The  basic  principles  of  "Medusa"  are 
fully  covered  by  patents.    Its  permanence  has  been  tested  and  proved  under  the  most  severe  conditions. 
It  cannot  be  washed  out  of  the  mixture  even  under  the  most  severe  water  pressure. 

"Medusa"  Waterproofing  is  economical.  It  permits  the  use  of  a  comparatively  poor  mixture  of  cement,  sand  and 
gravel  for  most  purposes  just  enough  cement  to  secure  the  necessary  strength.  So  called  water-tight  cement  may 
be  made  by  using  a  large  portion  of  Cement  and  Lime  at  a  high  cost.  Cement  with  one  per  cent.  Medusa 
Waterproofing  and./^  ''  parts  sand  gives  a  more  impervious  mortar  than  ordinary  untreated  cement  with  two  parts  sand. 

The  saving  in  Cement  more  than  offsets  the  cost  of  the  Waterproofing.  Medusa  Water pi  or  fin g  makes  the 
Concrete  Itself  waterproof.      It  does  not  affect  the  strength,  color  or  set  of  Portland  Cement.    Specify  it. 

Manufactured  by 

Stinson-Reeb  Builders'  Supply  Cov  Limited 

9th  Floor,  Read  Bldg.,  45  St.  Alexander  St.,  MONTREAL,  QUE. 


Architectural  Bronze  and  Iron 


Illustrating  ornamental  iron  and  steel  folding  storm  sash,  Summer  Cafe,  Chateau  Frontenac,  Quebec, 
facing  Dufferin  Terrace.    Work  includes  eleven  large  panels  of  ninety  folding  steel  doors,  twelve 

small  panels  and  twenty-five  columns. 

Contract  signed  April  20th,  1914,  ornamental  iron  furnished  and  erected  complete  on  June  1st. 

ESTEY  BROS.,  COMPANY 

Canadian  Office  and  Works,  MONTREAL  Head  Office,  NEW  YORK 

Branch  Office.—  N.  J.  Dinnen  &  Co.,  Winnipeg,  Calgary,  Vancouver         Scott,  Hammond  &  Pratt,  Toronto 
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i      1S^^      ESTABLISHED  1886  — 
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The  MacLean  Building 

TI  I  E  accompanying  illustration  shows  the  new 
offices  of  the  Contract  Record  and  Kngineer- 
ing  Review  in  the  .MacLean  Building,  347 
Adelaide  Street  West  (corner  Charlotte 
Street),  Toronto.  Readers  are  requested  to  note  the 
change  of  address.  The  Telephone  numhers  have  also 
Been  changed  and  a  switchboard  has  been  installed  to 
provide  a  more  adequate  service.  Hereafter  all  De- 
partments will  be  reached  by  calling  Adelaide  2700. 


The  Example  of  the  Dominion  Government 

WHATKYKR  bodies  may  be  brought  under 
the  levelling  influence  of  adverse  criticism 
during  the  Empire's  present  extremity,  the 
Dominion  (Government  must  be  exempted. 
The  example  set  by  Ottawa  stands  out  in  bold  relief 
as  one  of  signal  confidence  and  collectedness.  We 
have  the  reassuring  word  that  preparations  for  meet- 
ing the  exigencies  of  the  coming  winter  arc  taking  the 
form  of  arrangements  for  continuing  work  on  all  the 
large  public  undertakings  now  under  way.  At  the  lire- 
sent  time  these  works  are  giving  employment  to  many 
thousands,  and  the  importance  of  the  decision  cannot 
be  over-estimated.  At  Halifax  there  are  the  extensive 
terminals  of  the  Intercolonial  Railway;  at  St.  John 
there  is  the  large  harbor  development  at  Courtenay 
Lay;  while  Quebec,  Montreal  and  Toronto  have  great 
improvement  schemes  in  progress  which  involve  the 
expenditure  of  many  millions  of  dollars.  Then  there 
are  the  Wclland  Canal  works,  the  Tort  Arthur  and 
Fort  William  construction,  and  the  docks  and  harbor 
works  at  Vancouver  and  Victoria.  The  continuation 
of  construction  on  these  enterprises  will  keep  large 
staffs  of  men  employed  and  hav  e  an  appreciable  effect 
upon  the  circulation  of  monev  in  the  constructional 
field. 

There  can  be  no  disguising  the  fact  that  many 
have  viewed  the  situation  arising  out  of  the  present 
conflict  with  something  like  panic.  This  has  resulted 
in  the  needless  closure  of  a  great  deal  of  work — a 
closure  which  has  brought  unnecessary  loss  to  owner, 
contractor  and  workman,  to  sav  nothing  of  the  de- 
pressing influence  that  it  has  exerted  in  other  direc- 
tions. Ottawa's  example  is  in  direct  contrast  to  this, 
and  the  official  view  represents  almost  the  extreme  of 
optimism.    The  bank  statement  issued  at  Ottawa  last 
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week,  which  covered  the  first  month  of  the  war,  is  re- 
garded mosl  favorably  and  the  statement  for  the  an- 
ient month  will  show  the  greater  extent  to  which  cir- 
culation has  increased  for  the  maintenance  of  the  coun- 
try's industry  and  commerce. 


The  test  of  good  government  is  its  ability  to  with- 
stand severe  stress.  Ottawa  has  been  tried  and  not 
found  lacking.  Its  solid  front  in  regard  to  the  main- 
tenance of  constructional  activity  should  make  an  im- 
pression upon  those  of  admittedly  lesser  foresight. 


Canadian  Pacific  Railway  Company's  New 
Six-Storey  Warehouse  at  Toronto 

Features  of  Design  and  Construction  in  a  Building  Especi- 
ally Adapted  to  the  Economic  Handling  of  Merchandise 


Till-"  growing  resources  of  the  Canadian  Pacific 
Railway  make  it  imperative  that  adequate 
facilities  be  obtained  for  the  operations  of  the 
various  departments  of  the  system.  With  this 
object  in  view  the  company  has  completed  the  con- 
struction of  extensive  buildings  at  Toronto  for  incom- 
ing and  outgoing  traffic,  consisting  of  warehouse  and 
eight  terminal.  The  site  occupies  the  entire  space 
between  King  and  W  ellington  streets,  and  the  build- 
ings arc  situated  on  the  southwest  corner  of  King  and 
Simcoe  Streets.  They  have  a  frontage  on  Wellington 
street  of  951  ft.,  on  Simcoe  street  of  434  ft.,  and  on 
King  street  of  968  ft.    On  the  King  street  elevation 


ished  with  Indiana  limestone  trim,  belt  course  and  cor- 
nices. The  height  of  the  buildings  from  the  street 
level  to  the  cornice  on  the  King  street  elevation  is  ap- 
proximately 100  ft.  They  are  composed  of  six  floors 
with  two  pavilions  in  addition,  which  latter  in  reality 
form  an  additional  storey.  The  steel  work  was  car- 
ried out  by  the  Dominion  Bridge  Company.  Barrett 
Specification  roofing  was  employed  in  the  buildings, 
which  are  fireproof  construction  throughout,  all  ex- 
terior work  being  lined  with  terra  cotta. 

The  floors  throughout  are  the  Roebling  construc- 
tion, 4-in.  concrete  slab  with  reinforced  wire  mesh. 
The  finished  office  floors  are  maple,  hardwood  being 


Rear  view  of  Express  building,  Toronto,  showing  reinforced-concrete  buffers. 


provision  is  made  for  future  extension  to  the  ware- 
house. 

Some  two  years  ago  freight  sheds  and  transfer  plat- 
forms were  constructed  and  the  present  buildings, 
therefore,  complete  the  company's  scheme  to  provide 
the  required  facilities  for  their  operations  in  Toronto. 
The  new  warehouse  and  freight  terminal  will  handle 
traffic  converging  at  this  point  from  fifteen  tracks  and 
caring  for  both  inbound  and  outbound  freight  traffic. 
The  inbound  and  outbound  freight  houses  have  a 
frontage  of  951  ft.  on  Wellington  street,  and  of  183  ft. 
<  .li  Simcoe  street.  The  section  recently  added  com- 
pletes a  handsome  structure,  this  latest  addition  being 
mainly  for  the  accommodation  of  the  Dominion  Ex- 
press Company,  operated  by  the  C.  P.  R. 

The  buildings  are  uniform  in  design.  They  are  of 
steel  frame  construction,  terra  cotta  and  brick.  The 
exterior  is  faced  with  Milton  pressed  brick,  and  is  fin- 


considered  the  most  suitable  for  all  conditions.  The 
doors  generally  are  oak,  excepting  a  few  which  are 
birch  with  mahogany  finish.  All  elevator  doors  are  fit- 
ted with  the  Norton  check.  Access  to  the  Dominion 
Express  Building  is  gained  through  one  main  entrance 
on  Simcoe  street.  The  walls  of  the  entrance  and  the 
\  estibule  are  done  in  Jaunna  Royal  marble,  with  Ter- 
razzo  flooring  and  marble  border.  The  stairs,  which 
are  ornamental  iron,  are  fitted  with  cement  treads. 
All  windows  are  heavy  plate  glass.  The  ground  floor 
is  mainly  taken  up  with  freight  offices  and  entrances  to 
the  transfer  platforms.  The  first,  second  and  third 
floors  will  be  used  as  general  offices  and  the  fourth 
floor  as  executive  offices.  The  fifth  floor  has  also  been 
constructed  for  general  office  accommodation,  while 
the  sixth  floor  will  be  used  mainly  as  a  lunch  room  for 
the  staff.  Each  floor  is  adequately  supplied  with  priv- 
ate locker  rooms,  etc.    The  section  of  the  building  set 
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apart  for  the  executive  offices  has  been  handsomely 
decorated.  Around  all  the  corridors  there  is  a  chair 
rail  at  a  height  of  four  feet  from  the  floor,  together 
with  painted  canvas  dado.  The  general  decoration  of 
the  walls  is  buff,  the  ceilings  being  done  in  a  cream 
color.    In  a  number  of  the  main  offices  the  walls  are 


Steel  frame.  Dominion  Express  Building,  Toronto,  as  it  appeared, 
April  23.  1914. 

finished  in  green,  with  oak  trim  throughout,  excepting 
the  President's  offices  and  the  board  rooms,  which  are 
birch  trim  with  mahogany  finish. 

Heating  is  obtained  from  two  Maxim  boilers,  locat- 
ed in  the  boiler  room  beneath  the  freight  offices.  Steam 
is  conducted  to  the  warehouse  and  offices  through  a 


View  of  completed  six  »torcy  Kxpri"  and  KrHtflit  Oliiic*. 

C.P.R.,  Toronto. 

subterranean  pipe  connecting  the  two  buildings.  All 
radiators  are  fitted  with  the  Dunham  trap,  with  modu- 
lating valve.  Careful  attention  lias  been  given  to  the 
lighting  arrangements,  which  are  regarded  as  ideal. 
Artificial  illumination  is  supplied  b}  single  lights  til 
ted  on  chain  pendants,  so  spared  that  the  light  is  dif- 


fused. The  window  frames  and  sash  on  the  first  floor 
are  kalameined. 

The  driveways,  along  Simcoe  street,  through  which 
access  is  gained  to  the  various  team  tracks,  are  fitted 
with  the  Wilson  rolling  door.  The  general  equipment 
of  the  buildings  includes  the  provision  of  four  freight 
and  two  passenger  elevators.  These  are  the  Plunger 
type,  supplied  by  the  Standard  Plunger  Elevator  Com- 
pany, Montreal. 

At  the  rear  of  the  Express  building  heavy  buffers 
of  reinforced  concrete  construction  have  been  built  at 
the  railroad  track  terminals. 

The  buildings  combined  involve  an  outlay  of  more 
than  a  million  dollars,  apart  from  the  cost  of  laying  the 
tracks  and  grading  work.  In  point  of  equipment  they 
are  amongst  the  finest  on  the  American  continent. 

The  general  contract  for  the  Express  offices,  in- 
cluding masonry  and  carpentry,  was  carried  out  by  the 
Peter  Lyall  &  Sons  Construction  Company,  Montreal. 
Milton  Pressed  Prick  Company,  Limited,  supplied  the 
face  brick  and  Ontario  National  Brick  Company,  Lim- 
ited, the  common  brick.  The  terra  cotta  was  furnished 
by  the  Don  Valley  Brick  Works;  the  reinforced  con- 
crete work  was  carried  out  by  the  Crescent  Concrete 
Company,  Toronto;  the  steel  was  supplied  and  erected 
by  the  Dominion  Bridge  Company;  ornamental  now 
was  supplied  by  the  Dominion  Ornamental  Iron  Com- 
pany ;  the  marble  work  was  carried  out  by  the  J.  Gib- 
son Marble  &  Granite  Company,  Limited,  Toronto, 
heating,  W.  J.  McGuire,  Limited,  Toronto;  electrical 
work,  E.  F.  Phillips  Electrical  Works,  Montreal; 
plumbing,  Fred  Armstrong  Company,  Toronto;  paint- 
ing, glazing  and  decorating,  Mr.  James  Casey,  Toron- 
to ;  roofing,  Canada  Supply  and  Contracting  Company  ; 
metal  work,  A  Matthews,  Limited.  The  general  con- 
tractors for  the  freight  terminal  were  the  Canadian 
Stewart  Company,  Limited,  Toronto. 


Replacing  a  250-foot  Reinforced  Concrete 
Chimney 

A 250-FOOT  reinforced-concrete  stack  built  in 
connection  with  the  pumping  plant  of  the 
Torresdale  filtration  plant  on  the  Delaware 
River  at  Philadelphia,  is  being  torn  down 
after  it  had  been  replaced  by  a  brick  chimney  of  slight- 
ly greater  height,  built  adjacent  to  it.  The  reasons  for 
the  condemnatii  >n  were  that  the  stack  had  an  inclina- 
tion of  about  2  ft.  towards  the  pump  house;  that  it 
swayed  about  4  or  5  ins.  when  subjected  to  heavy  wind 
pressure;  that  it  was  cracked  in  several  places,  giving 
it  an  appearance  of  unsafeness;  and  that  it  would  have 
wrecked  the  pumping  plant  had  it  blown  dow  n  in  that 
direction. 

\\  hen  the  concrete  chimney  was  built  operations 
had  to  be  rushed  so  as  to  get  the  filter  plant  ready  oil 
time.  As  soon  as  the  contract  had  been  let  in  Decem- 
ber, 1906,  the  construction  began  and  the  stack  was 
finished  May  1,  1907,  ( >n  days  when  concreting  had 
taken  place  the  average  progress  had  been  about  5  ft. 
(  )ften  the  temperature  was  so  low  that,  when  the  forms 
were  removed,  the  concrete  had  not  set,  but  hung  to- 
gether because  it  was  Frozen  solid.  On  other  days, 
especially  when  the  lowest  and  highest  portions  were 
built,  the  temperature  was  high  enough  to  permit  the 
concrete  to  set  properly.  When  the  stack  was  finish- 
ed the  joints  between  the  various  stages  in  concreting 
wire  plainlv  visible  from  the  ground.  The  concrete, 
which  did  not  have  any  coarse  aggregate,  was  mixed 
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in  the  proportion  of  1  ;3,  The  sand  was  taken  from  a 
natural  deposit  close  by  and  had  grains  from  ^j-in. 
>i/e  down. 

(  >n  the  plan--  and  in  the  specifications  it  was  stated 
that  the  stack  was  to  have  an  offset  104  ft.  above  the 
top  of  foundation,  lielow  this  point  the  outside  diam- 
eter was  to  be  12  ft.  and  the  thickness  of  walls  10  ins. 
with  an  interior  lining  4  ins.  thick  and  an  inside  diam- 
eter of  it.  between  the  lining  and  the  outside  wall  a 
4-in.  air  >pace  was  to  he  provided.  At  the  offset  for  a 
distance  of  11  ft.  the  walls  were  to  he  IS  ins.  thick  and 
above  the  offset  to  the  head  of  the  chimney  6-in.  walls 
were  specified.  An  ample  amount  of  reinforcement 
w  a-  also  >pecitied. 

When  the  stack  was  razed  it  was  found  that  the  set 
dimensions  had  been  closely  adhered  to  except  for  the 
walls,  which  were  >.|  in.  thicker  on  the  north  side  (that 
toward  the  pump  house)  and  -;4  hi.  thinner  on  the  op- 
posite side  than  specified.  It  was  also  found  that  the 
inclination  had  always  been  present  and  that  when 
discovered  during  construction  an  attempt  had  been 
made  to  straighten  the  remaining  part  to  be  built.  Al- 
though the  construction  joints  were  plainly  visible  it 
was  found  that  the  bond  between  courses  was  good. 
The  concrete  on  the  north  side  was  found  to  be  the 
hardest,  while  that  on  the  south  side  was  the  softest. 
This  fact  is  explained  by  the  supposition  that  the  lat- 
ter side  repeatedly  froze  and  thawed  due  to  the  action 
of  the  sun.  while  the  opposite  side  stayed  frozen.  No 
concrete  work  that  had  been  frozen  was  of  a  first  class 
quality,  hut  it  could  not  be  classified  as  being  directly 
dangerous.  The  top  part,  which  had  set  properly, 
having  been  built  during  April,  1907,  was  of  a  very 
jM.od  quality  and  the  progress  in  tearing  it  down  was 
only  about  3  ft.  per  day.  When,  however,  the  work 
done  during  March  was  reached  the  progress  was  in- 
creased to  8  ft.  per  day.  In  both  cases  the  thickness 
of  walls  was  6  ins.  except  for  the  head,  which  was  18 
ins.  thick  and  8  ft.  high. 

Demolishing  the  Old  Chimney 

for  demolishing  the  structure  sledge  hammers  are 
used  to  break  the  concrete  in  lumps  of  various  sizes. 
The  reinforcing  rods  are  not  cut  but  left  sticking  up 
until  they  can  be  loosened  and  thrown  to  the  ground. 

The  reinforcement  consisted  of  small  round  rods 
and  square  twisted  bars  of  larger  sizes.  All  steel  is  in 
good  condition,  and  seems  to  have  been  well  protected 
by  the  concrete. 

( )n  the  inside  of  the  lining  the  concrete  in  several 
places  has  sprawled  off  outside  of  a  number  of  square 
twisted  bars.  This  is  probably  due  to  expansion  of  the 
steel  permitting  the  deformation  to  act  as  wedges. 
Very  likely  such  bars  have  from  the  beginning  been 
placed  too  close  to  the  surface.  Flue  gases  seem  to 
have  no  disintegrating  action  on  the  concrete.  Natur- 
ally a  slight  sintering  had  taken  place  resulting  in  a 
hard  interior  surface. 

As  no  rungs  had  been  provided  on  the  chimney  the 
matter  of  climbing  to  the  top  of  it  to  begin  tlie  work  of 
wreckage  was  an  interesting  problem.  Two  2  x  4-in. 
boards  14  ft.  long  with  1-in.  transverse  strips  served 
as  inclines  and  chiselled  pockets  or  holes  in  the  mas- 
onry served  as  supports.  First  one  hole  about  6  x  6  in. 
was  cut  near  the  bottom  of  the  stack  to  serve  as  sup- 
port for  one  board  which  leaned  diagonally  across  the 
stack.  Then  the  wrecker  climbed  this  ladder,  cut  a 
hole  in  the  wall  slightly  above  the  opposite  end  of  the 
board  to  serve  as  -upport  for  the  other  piece,  put  that 
in  place,  climbed  upon  it,  cut  a  new  hole  and  then  pull- 


ed up  the  low  er  piece  and  placed  it  in  position.  In  the 
lower  part  of  the  chimney,  where  the  lining  was  only 
-I  ins.,  the  holes  went  clear  through,  but  higher  up  only 
pockets  were  necessary  to  serve  as  supports. 

During  the  first  day  175  ft.  were  climbed  in  this 
manner,  the  man  in  the  evening  descending  a  rope  by 
w  hich  he  was  hoisted  again  the  next  morning.  On  the 
second  day  at  noon  he  reached  the  top  of  the  chimney. 
All  told  it  had  taken  14  hours  to  climb  the  height  of 
250  ft.  I  lis  helper,  who  was  to  have  been  present  with 
a  rope  and  block,  failed  to  appear,  so  that  the  climber 
had  to  lie  down  on  his  planks  on  the  top  of  the  stack 
and  wait  until  5  p.m.,  when  finally  the  rope  arrived.  A 
light  rope,  not  sufficient  to  carry  a  man,  had  been 
brought  up  by  the  climber,  and  by  it  water  and  food 
were  sent  to  him  during  his  long  wait.  As  soon  as  the 
rope  had  been  hoisted  and  the  tackle  secured  the  man 
came  down,  none  the  worse  for  his  experience. 

The  concrete  chimney  was  designed  and  built  by 
Alphons  Custodis  Chimney  Construction  Company ; 
this  firm  also  built  the  new  brick  stack  and  is  tearing 
down  the  old  one.  The  cost  of  the  concrete  stack  was 
$7,500,  while  the  new  brick  stack  cost  about  $19,000.— 
Engineering  Record. 

A  Method  of  Proportioning  Concrete 

By  William  B.  Hunter* 

THE   writer  submits  herewith    the    results  of 
studies  as  to  a  simple  method  of  proportioning 
the  ingredients  of  concrete  so  as  to  insure  a 
satisfactory  quality  of  concrete,  and  at  the 
same  time  to  avoid  the  use  of  an  excessive  amount  of 
cement. 

Several  methods  for  proportioning  concrete  have 
been  proposed  and  are  in  use.  These  may  be  outlined 
as  follows : 

(1)  A  careful  mechanical  analysis  of  the  aggre- 
gates and  the  grading  of  the  same  so  as  to  get  small 
percentages  of  voids,  thereby  reducing  the  amount  of 
cement  required  to  a  minimum.  This  may  be  called 
the  ultra-scientific  method. 

(2)  Arbitrarily  fixing  the  proportions  of  cement  to 
the  aggregates ;  as  1  part  cement,  2  parts  fine  aggre- 
gate, and  4  parts  coarse  aggregate,  commonly  spoken 
of  as  1  :2  :4  concrete. 

(3)  Adopting  a  given  cement  factor — i.e.,  the  num- 
ber of  barrels  of  cement  to  be  used  per  cu.  yd.  of  con- 
crete;  as  a  cement  factor  of  1.80  to  2.10,  etc.,  and  ad- 
justing the  proportions  of  the  aggregates  from  time  to 
time  to  fulfill  these  conditions. 

(4)  Determining  the  amount  of  cement  in  excess 
of  the  voids  in  the  fine  aggregate  required  to  make  an 
acceptable  mortar,  and  the  amount  of  mortar  in  ex- 
cess of  the  voids  in  the  coarse  aggregate  required  to 
make  an  acceptable  concrete,  and  then,  after  determin- 
ing the  percentage  voids  in  the  aggregates,  proportion- 
ing the  ingredients  so  as  to  fulfill  these  requirements. 

Method  1  may  be  dismissed  without  further  con- 
sideration on  the  ground  of  its  impracticability. 

Methods  2  and  3  are  usually  satisfactory,  and, 
where  the  character  of  the  aggregates  remains  con- 
stant, obtain  practically  the  same  results  as  the  fourth 
method.  With  very  little  experimenting  and  the  exer- 
cise of  good  judgment,  satisfactory  results  can  be  ob- 
tained. There  are,  however,  objections  to  these  meth- 
ods, where  the  aggregates  are  variable,  especially  in 
the  percentages  of  voids  contained.    For  example,  as- 

'  Assistant  Engineer,  Board  of  Water  Supply,  New  York  City. 
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sume  a  1:2:4  mixture,  which  is  usually  expected  to 
give  a  rich  concrete  with  a  considerable  excess  of  ce- 
ment and  mortar  over  the  voids  in  the  line  and  coarse 
aggregates  respectively. 

With  40  per  cent,  voids  in  both  fine  and  coarse  ag- 
gregate, which  may  be  considered  as  a  fair  average, 
with  1  part  cement,  2  parts  fine  aggregate,  and  4  parts 
coarse  aggregate,  there  is  an  excess  of  0.2  part  cement 
over  the  voids  in  the  fine  aggregate,  and  an  excess  of 
0.6  part  mortar  over  the  voids  in  the  coarse  aggregate, 
which  gives  4.6  parts  concrete. 

On  a  basis  of  3.62  cu.  ft.  <>f  cement  per  bbl..  this 
gives  a  cement  factor  of  1.62.  This  mixture  would 
give  good  results,  and  the  cement  factor  is  about  what 
is  ordinarily  expected. 

But,  with  50  per  cent,  voids  in  fine  and  coarse  ag- 
gregate, again  with  1  part  cement,  2  parts  fine  aggre- 
gate, and  4  parts  coarse  aggregate,  there  is  no  excess 
of  cement  or  of  mortar,  and  there  results  4  parts  con- 
crete. 

It  is  evident  that  it  would  be  very  difficult  to  get 
satisfactory  results  with  this  mixture  in  many  struc- 
tures, such  as  conduits,  thin  walls,  etc.,  where  the  ratio 
of  the  superficial  area  to  the  volume  of  concrete  is 
large,  and  smooth  surfaces  are  required;  and  yet  the 
cement  factor  would  be  1.86,  which  would  ordinarily 
be  expected  to  give  excellent  results. 

Again,  with  30  per  cent,  voids  in  aggregates  and  1 
part  cement,  2  parts  tine  aggregate,  and  4  parts  coarse 
aggregate,  there  is  an  excess  of  0.4  part  cement  over 
the  voids  in  the  fine  aggregate,  and  an  excess  of  1.2 
parts  mortar  over  the  voids  in  the  coarse  aggregate, 
which  gives  5.2  parts  concrete. 

It  is  easily  seen  that  with  these  last  conditions, 
satisfactory  results  would  be  obtained;  but  the  cement 
factor  in  this  case  is  only  1.43. 

From  the  above,  it  is  apparent  that  a  high  cement 
factor  does  not  necessarily  insure  a  good  concrete,  nor 
does  a  low  cement  factor  necessarily  result  in  an  in- 
ferior quality  of  concrete. 

The  fourth  method  is  the  result  of  the  writer's  en- 
deavor to  formulate  a  method  which  will  meet  the  ob- 
jections to  the  second  and  third,  and  could  be  used  in 
conjunction  with  the  first,  if  it  were  practicable  to  im- 
pose the  conditions  of  that  method.  For  the  purpose 
of  illustrating  the  use  of  this  method  three  diagrams 
are  herewith  presented. 

Diagram  1  is  based  on  the  assumption  that  it  is 
desired  to  obtain  a  concrete  in  which  the  quantity  of 
cement  remaining  after  tilling  the  voids  in  the  tine  ag- 
gregate will  be  20  per  cent,  of  the  gross  volume  of  the 
fine  aggregate,  and  the  quantity  of  mortar  remaining 
after  filling  the  voids  in  the  coarse  aggregate. 

Diagram  2  is  prepared  on  the  assumption  that  it  is 
required  to  have  30  per  cent,  excess  of  cement.  ;is  pre 
viottslv  described,  after  the  voids  in  the  line  aggre- 
gates are  filled,  and  20  per  cent,  excess  mortar  after 
tile  voids  in  the  coarse  aggregate  are  filled. 

Diagram  3  is  submitted  to  indicate  the  application 

of  this  principle  where  the  voids  in  the  line  aggregate 

can  be  considered  as  constant,  as  is  often  the  case,  and 
the  voids  in  the  coarse  aggregate  are  variable.  In  this 
case  one  diagram  t  an  be  made  to  cover  all  percent 

ages  for  a  given  percentage  of  execs,  cemenl  over  the 

voids  in  the  line  aggregate.  The  diagram  is  based  on 
the  assumption  that  the  voids  in  the  line  aggregate  ate 
10  per  cent.,  and  is  computed  to  give  an  excess  of  ce- 
ment, after  filling  the  voids  in  the  aggregate,  of  30  per 
cent,  of  the  gross  volume  ol  the  fire  aggregate,  and  II 


to  30  per  cent,  excess  mortar  alter  tilling  the  voids  in 
the  coarse  aggregate,  the  voids  in  the  coarse  aggregate 
Varying  from  20  per  cent,  to  50  per  cent. 

In  diagrams  1  and  2,  the  curve  "parts  of  line  ag- 
gregate" can  be  used  alone  where  a  single  aggregate 
is  used. 

The  accompanying  tabulation  shows  the  compari- 
son of  results  by  this  method,  using  Diagram  1,  with 

the  standard  proportions  1:2:4,  frequently  used  where 

a  rich  concrete  is  required: 

Fixed  proportion!  1:8*4  SO  BO  <>  0  l.Rfl 
co'/r  excess  ..   ..    1:1.49:8.40   50      SO      80      SO      2,5  • 
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gives  limit utn  results  as  to  the  quantity,  the  propor- 
tion^ ami  the  cement  factor  varying  with  the  percent- 
agc  oi  voids  in  the  aggregates;  whereas,  with  arhitrary 
fixed  proportions,  the  quality  of  the  concrete  and  the 
Cement  factor  vary  witli  the  percentage  of  voids  in 
the  aggregates. 

Using  Methods  and  3  (fixed  proportions  and  fix- 
ed cement  factor,  respectively),  proportions  are  usu- 
ally used  which  iii  many  instances  give  mixtures  much 
richer  than  necessary,  in  order  to  guard  against  get- 
ting inferior  results  from  time  to  time  when  the  aggre- 
gates run  bad. 

The  diagrams  submitted  are  merely  illustrative  of 
the  principle  involved,  and  are  not  necessarily  ex- 
pected to  meet  the  requirements  of  any  particular 
cla^>  of  work,  although  the  20  per  cent., excess  dia- 
gram would  probably  give  as  good  results  as  a  1  :lj^:3 
mixture  or  a  cement  factor  of  2,  and  would  in  most 
cases  require  less  cement. 

Use  of  Diagrams 
Example  1. — T«  find  proportions  to  give  20  per 
cent,  excess  cement  and  mortar  after  filling  voids  in 
fine  and  coarse  aggregate  respectively,  when  voids  in 
fine  aggregate  are,  say,  40  per  cent.,  and  in  coarse  ag- 
gregate are  46  per  cent.  On  Diagram  1,  on  the  left 
side,  find  the  line  representing  40  per  cent,  voids  in 
tine  aggregates;  follow  this  line  to  its  intersection  with 
the  curve  marked  "parts  of  fine  aggregate"  ;  from  this 
intersection  follow  up  to  the  scale  marked  "parts  of 
aggregate";  this  gives  1.67  parts  of  fine  aggregate. 

On  the  line  for  40  per  cent,  voids  in  fine  aggregate, 
follow  to  the  right  to  the  intersection  of  this  line  with 
curve  for  46  per  cent,  voids  in  coarse  aggregate;  from 
this  intersection,  again  follow  up  to  the  scale  of  "parts; 
oi  aggregate."  This  gives  3.03.  The  proportions  are 
then  1  :1.67:3.03. 

To  find  the  cement  factor:  Read  on  cement  factor 
-(  ale  directly  below  the  last  found  intersections,  and 
we  have  cement  factor  2.064- . 

Diagram  2  is  used  in  the  same  way  as  Diagram  1. 
Example  2. — To  find  proportions  for  30  per  cent, 
excess  cement  and  10  per  cent,  excess  mortar,  with 
the  voids  in  aggregates  the  same  as  above — i.e.,  40  per 
cent,  and  46  per  cent,  respectively — use  Diagram  3. 
The  proportion  of  fine  aggregate  is  constant  in  this 
diagram  at  1.43.  To  find  parts  of  coarse  aggregate: 
I  »n  the  left  side  of  diagram,  on  line  marked  "per  cent, 
of  voids  in  coarse  aggregate,"  find  horizontal  line  for 
46  per  cent,  voids;  follow  this  line  to  the  right  to  its 
intersection  with  curves  for  10  per  cent,  excess  mor- 
tar; from  this  intersection,  go  to  the  top  of  the  dia- 
gram to  the  scale  of  parts  of  aggregates  for  one  part 
cement;  this  will  give  3.31.  The  proportions  are  then 
1:1.43 :3.31. 

For  the  cement  factor:  From  the  intersection  of 
the  46  per  cent,  void  line  with  the  10  per  cent,  excess 
curve,  follow  parallel  to  the  cement  factor  curves,  and 
read  the  cement  factor  —  2.04  +  on  the  cement  factor 
scale. 

In  advocating  the  employment  of  the  percentage  of 
voids  contained  in  the  aggregates  as  an  agency  in  de- 


termining  the  proportions  of  aggregate  to  the  cement 
in  concrete,  the  writer  is  aware  that  he  is  proposing  a 
method  w  hich  has  been  cast  aside  by  some  of  the  con- 
crete experts.  Notwithstanding,  he  believes  that  the 
method  herein  described  is  sound  in  theory, and  prac- 
ticability. The  writer  would  further  state  that  in  the 
preparation  of  the  accompanying  diagrams  he  has  neg- 
lected some  small  indeterminate  coefficients  which 
would  not  materially  affect  the  results,  but  which 
would  considerably  increase  the  labor  of  preparation. 
The  basis  of  the  computation  follows : 

1.  The  effect  of  the  amount  of  water  required  to 
give  the  mixture  a  proper  consistency  in  increasing  or 
decreasing  the  volume  is  neglected. 

2.  For  the  purpose  of  volumetric  determination,  the 
gross  volume  of  the  cement  is  considered  as  the  abso- 
lute volume. 

3.  The  volume  obtained  from  given  proportions  is 
assumed  to  be  the  gross  volume  of  cement  and  the  ab- 
solute volumes  of  the  aggregates. 

4.  The  volume  of  one  barrel  of  cement  is  consider- 
ed to  be  3.62  cubic  feet. 

The  principal  effect  of  these  assumptions  is  that  the 
cement  factors  are  only  approximate,  but  are  believed 
to  be  close  enough  for  all  practical  purposes  ;'■  and  inas- 
much as  all  coefficients  are  more  or  less  unreliable  un- 
less based  on  experiments  with  the  particular  ingre- 
dient to  be  used,  it  seems  best  to  use  none. — Engineer- 
ing News. 


Waves  in  Road  Crusts* 

MANY  have  probably  observed  the  develop- 
ment in  bituminous  pavements,  under  traffic 
amounting  to  more  than  a  certain  minimum, 
of  waves  or  corrugations  approximately  at 
right  angles  to  the  line  of  traffic,  and  that  these 
waves,  where  they  occur,  have  an  appreciable  regular- 
ity. This  regularity  has  probably  much  to  do  with 
the  suggestion  which  has  been  made  that  such  waves 
be  referred  to  as  "harmonic  waves,"  to  distinguish 
them  from  the  more  isolated  humps  and  hollows  which 
result  from  an  excess  of  bitumen  in  the  pavement  at 
one  side,  or  from  a  settlement  of  the  pavement  within 
a  small  area,  or  from  something  of  that  nature.  In- 
deed, the  theory  has  been  advanced  that  the  harmonic 
waves  referred  to  may  be  caused,  in  many  cases,  by. 
"harmonic  percussion,"  such  as  may  be  set  up  when  a 
moving  heavily  loaded  vehicle,  supported  on  flexible 
springs,  strikes  an  obstacle  in  its  path,  and  attains  in 
its  mass  a  certain  rhythmic  vibration.  This  vibration, 
transmitted  through  the  wheels  to  the  road  surfaces, 
probably  produces  successive  light  and  heavy  stresses 
in  such  surfaces,  especially  when  the  vehicle  is  self- 
propelled.  The  speaker  does  not  feel  that  the  theory 
of  harmonic  percussion  is  a  solution  for  all  harmonic 
waves,  but  merely  that  it  is  one  possible  solution  of 
them  under  certain  conditions.  He  has  noticed  the  ap- 
pearance of  such  waves  adjacent  to  an  Obstacle  in  the 
path  of  traffic  when  they  were  not  visible  away  from 
the  obstacle,  although  the  road  surface  and  the  road 
traffic  were  everywhere,  within  a  reasonable  radius, 
identical.  On  the  other  hand,  they  appear  to  occur  at 
times  when  no  obstacle  such  as  would  set  up  harmonic 
percussion  is  apparent,  and  in  these  cases  it  is  quite 
probable  that  they  are  due  to  excess  of  bitumen  in  the 
road  surface,  or  to  improper  grading  of  mineral  aggre- 

*  [Extracts  from  an  informal  discussion  on  "Factors  Limiting  the 
Selection  of  Materials  anil  of  Methods  in  Highway  Construction."  at  a 
meeting  of  the  American  Society  of  Civil  Engineers.] 
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gate  for  the  traffic  conditions  to  be  met,  or  to  an  im- 
proper character  of  the  bitumen,  or  possibly  to  some 
other  causes.  '(Mr.  W.  W.  Crosby.) 

The  speaker  cannot  accept  the  theory  of  harmonic 
waves  said  to  be  due  to  traffic,  nor  the  beautiful  sys- 
tem of  harmony  of  the  spheres,  for,  from  practical  ex- 
perience, it  has  been  learned  in  his  department  that  it 
is  very  necessary  indeed  to  watch  the  output  of  the 
mixer  carefully.  The  proportions  of  stone,  of  sand, 
and  of  asphalt  may  be  all  right,  but  the  first  run  of  the 
mixer  will  be  too  rich  in  asphalt,  the  middle  of  the  run 
will  be  just  right,  and  the  latter  part  of  the  run  will  be 
too  lean  ;  consequently,  one  would  have  a  pavement 
composed  of,  for  example,  12  per  cent.,  8  per  cent,  and 
4  per  cent,  of  asphalt,  all  from  the  same  mixer,  not- 
withstanding that  the  stone  was  weighed  and  measur- 
ed carefully,  as  was  the  asphalt,  before  either  was  put 
in  the  mixer. 

This  mechanical  failure  is  often  overlooked.  It 
caused  so  much  trouble  that  the  speaker  was  led  to 
make  a  careful  investigation  of  the  run  of  the  mixer, 
and  it  was  found  that  in  many  cases  the  asphalt  con- 
crete which  had  been  condemned  as  not  being  properly 
mixed  owed  its  lack  of  uniformity,  not  to  the  workmen 
who  were  in  charge  (they  had  done  their  duty  faith- 
fully and  carefully),  but  to  the  machine. 

In  connection  with  this  theory  of  harmonic  waves, 
there  was  one  very  important  point  made  by  Mr. 
W  ashington  which  is  worthy  of  more  than  passing 
notice — namely,  the  irregularities  caused  by  improper 
rolling.  The  speaker  has  had  considerable  trouble  in 
the  past,  even  with  water-bound  macadam  roads. 
When  the  causes  of  the  so-called  waves  are  carefully 
analyzed,  it  will  be  found  that  the  trouble  lies  not  in 
the  traffic,  but  in  faulty  construction.  The  first  maca- 
dam roads  built  in  the  United  States  were  rolled  with 
heavy  three-wheeled  rollers.  There  never  were  any 
waves  in  those  roads.  Later,  an  endeavour  was  made 
.to  reduce  the  cost  of  construction,  and  to  that  end 
horse  rollers  were  substituted  for  the  heavy  English 
steam  rollers;  still  later,  different  types  of  steam  roll- 
ers were  used,  and.  last  of  all,  the  tandem  roller  was 
brought  forward  as  the  best.  The  speaker  tried  them, 
and  had  macadam  roads  with  harmonic  waves  long 
before  automobiles  were  used.  The  real  reason  for 
these  waves,  or  hills  and  hollows,  in  the  road  may  be 
found  in  the  method  of  construction.  If  the  base  is 
not  thoroughly  compacted,  not  thoroughly  rolled,  and 
not  brought  to  an  even  and  uniform  surface,  then,  if 
those  waxes  do  not  appear  at  once,  they  will  develop 
eventually.  When  to  this  wavy  base  is  applied  bitu- 
minous concrete  which  is  not  uniform  in  composition, 
two  sets  of  waves— two  sets  of  hills  and  hollows — will 
appear,  not  due  to  traffic,  but  to  careless  construction. 

Highway  engineers  should  not  try  to  dodge  tneir 
responsibility  for  poor  workmanship  by  charging  it  to 
motor  vehicles  or  to  the  rhythm  with  which  they  trav- 
el over  the  highways  when  the  fault  lies  in  the  man- 
ner of  construction.  This  must  be  carefully  watched. 
Careless  construction  was  one  of  the  reasons  for  the 
failure  of  s,  >  many  penetration  roads.  The  speaker  has 
had  experience  with  penetration  roads  in  which  he  was 
told  that  the  distributing  wagOtl  had  stood  fur  a  time 
at  a  certain  point,  and  that  the  hump  of  bitumen  seen 
mi  top  of  the  road  was  due  to  the  tact  that  the  control- 
ling valves  were  leaking. 

In  one  case  coining  under  the  speaker's  immediate 
observation  he  knew  that  the  wagOf]  had  not  stopped 
within  100  ft.  of  that  particular  point;  therefore  this 


explanation  was  evidently  wrong;  hence  a  series  of 
investigations  was  made,  whereupon  it  was  found  that 
the  percentage  of  voids  in  the  road  varied  greatly. 
Where  the  road  was  comparatively  dense  the  bitumen 
appeared  in  humps  on  top  of  it,  and  disappeared  en- 
tirely at  a  depth  of  2  ins.,  and  where  hollows  appeared 
it  was  found  that  the  bitumen  had  penetrated  in 
many  cases  to  the  depth  of  7  ins.  The  same  quantity 
of  bitumen  per  square  yard  of  surface  having  been  ap- 
plied, there  was  consequently  a  recurrence  of  the  fat 
and  lean  bituminous  mixture  encountered  in  the  out- 
put of  the  mechanical  mixer.  A  careful  analysis  of 
numerous  faulty  spots,  in  both  broken-stone  and  bitu- 
minous pavements,  has  convinced  the  speaker  that  the 
varying  percentage  of  voids  is  a  fruitful  cause  of  many 
so-called  failures ;  in  other  words,  a  lack  of  homogene- 
ity in  the  mass  is  the  real  cause  of  the  wavy  surfaces 
so  often  seen.    (Mr.  R.  A.  Meeker.) 

The  speaker  cannot  say  much  about  "harmonic 
waves"  in  asphalt  or  bituminous  pavements,  but  readi- 
ly agrees  with  what  Mr.  W  ashington  has  said  regard- 
ing Mr.  Crompton's  ideas  as  to  rolling.  He  believes 
that  waves  such  as  mentioned  by  Mr.  Crompton  might 
occur  in  some  hard  homogeneous  material,  but.  with 
one  as  plastic  as  a  bituminous  pavement,  such  waves 
are  likely  to  be  due  to  two  causes — lack  of  cross-rolling 
and  lack  of  homogeneity  of  the  material.  Most  high- 
way engineers  are  familiar  w  ith  the  effect  of  cross-roll- 
ing, and  the  speaker  believes  that  if  roads  generally 
were  rolled  crossways  as  well  as  longitudinally  the 
regular  waves  would  not  occur  as  frequently.  No 
doubt  the  uniformity  of  the  material,  or,  in  other 
words,  the  number  of  voids  in  it.  has  a  very  great  in- 
fluence on  the  evenness  of  wear;  and  the  secret  of  ob- 
taining a  good  road,  other  things  being  equal,  seems  to 
be  the  even  distribution  of  voids  throughout  the  ma- 
terial.   (  Mr.  I).  B.  Coodsell. ) 

The  speaker,  in  company  with  Colonel  Crompton, 
examined  one  road  on  which  there  were  more  than 
1,000  motor  "buses  per  day.  and  found  a  scries  of  long 
waxes,  which  occurred  with  great  regularity  through- 
out the  length  of  the  road.  The  speaker  believes  that 
improper  rolling  of  the  road  and  the  compression  of 
the  material  are  the  main  factors  influencing  the  forma- 
tion of  harmonic  waves.  Traffic  further  develops  the 
harmonic  waxes  due  primarily  to  the  vibration  of  the 
motor  cars  passing  ox  er  them.  During  the  process  of 
rolilng  it  w  ill  be  noticed  that  the  material  rises  in  front 
oi  the  front  roller  and  pushes  ahead  to  a  certain  extent, 
finally  ceasing  to  move  forward,  at  which  time  the  roll- 
er L;oes  over  it.  If  examined,  the  road  surface  will  he 
found  to  have  a  marked  swell.  Colonel  Crompton  has 
endeavoured  to  solve  this  problem  by  devising  a  ma- 
chine with  three  sets  of  rollers  instead  of  the  irvdinarx 
tandem  roller.   (Mr.  Washington.) 

The  writer  thoroughly  agrees  with  Mr.  Meeker  and 
Mi.  Washington  that  the  so-called  '"harmonic'*  waves 
are  caused  more  by  poor  workmanship  and  materials 
than  anything  else.  <  hi  Dixersey  Boulevard,  Chicago, 
paved  w  ith  bituminous  concrete  in  I'M  I.  at  a  section 
having  a  mixed  traffic  of  about  5,000  vehicles  per  day, 
evenly  divided  as  to  direction,  one  side  has  pushed  in- 
to these  waves  so  that  it  has  become  exceedingly 
rough.  The  other  side  is  quite  smooth.  This  condi- 
tion is  apparent  for  only  about  2.000  ft.  The  rest  of 
the  highway  (several  miles)  is  in  perfect  condition. 
It  is  very  evident  that  defective  material  or  workman- 
ship, or  both,  have  been  the  cause  of  this.  (Mr.  p.  E. 
< ' recti. ) 
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Economy  and  Efficiency  in  Pavement 

Construction 

By  H.  B.  Pullart 

TIM   economical  pavement  is  a  subject  of  much  or  pavement  to  double  in  volume  after  the  improve- 
discussion,  but  like  the  proverbial  fountain  of  ments  are  made, 
youth  it  still  remains  undiscovered.     Many  Another  very  important  matter  in  considering  the 
claims  have  been  made  for  the  different  types  traffic  conditions,  is  the  kind  of  traffic.    Where  horse- 
f  pa              on  the  market  and  almost  any  promoter,  drawn  traffic  prevails,  a  pavement  should  be  made 
material  man  or  contractor,  believes  that  he  can,  if  to  aid  this  class  of  traffic ;  and  where  motor  traffic  pre- 
given  the  proper  amount  of  time,  convince  yon  that  his  vails,  a  different  type  of  pavement  entirely  may  prove 
i  s  the  onlj  economical  pavement.    The  truly  econom-  Lo  he  the  most  economical.    Probably  one  of  the  best 
ical  pavement  is  the  one  besl  suited  to  meet  the  local  examples  of  this  kind  can  be  cited  in  Wayne  County, 
conditions  which  will  withstand  the  ravages  of  time  Michigan.     Almost  everybody  interested  in  paving 
and  traffic  with  the  least  possible  maintenance,  first  .  lias  heard  more  or  less  favorable  comments  as  to  this 
:os1  considered.  large  mileage  of  concrete  roads.    Cement  manufac- 
The  '>ld  Roman  roads  with  their  foundations  two  turers   and   promoters   have  advertised  these  roads 
or  three  feet,  and  in  some  cases  as  much  as  six  feet  in  from  one  end  of  the  country  to  the  other,  but  in  try- 
thickness,  were  economical  roads  and  pavements  foi  ing  to  convince  you  that  concrete  roads  will  be  the 
their  time,  for  the)  not  onl)  met  the  conditions  of  their  most  economical  pavement  for  you  to  lay  and  in  tell- 
time,  but  have  -tend  the  traffic  of  centuries.    To  build  ing  you  about  these  Wayne  County  roads  they  usually 
a  Roman  road  in  modern  times,  however,  would  not  forget  to  give  all  the  facts,  and  fail  to  realize  that  be- 
be  economical  or  wise.    An  American  administration  cause  in  Wayne  County  or  some  other  place  concrete 
attempting  to  lay  a  Roman  road  wou!d  probably  not  has  given  successful  results,  it  will  not  necessarily 
>nly  start  a  vigorous  protest  of  abutting  property  own-  prove  to  be  successful  for  your  own  work.    The  traffic 
ei's  but  would  find  a  quick  demand  for  a  change  in  on  the  Wayne  County  roads  has  been  reported  as  be- 
administration.    W  hile  the  history  of  the  old  roads  ing  over  eighty  per  cent,  motor  traffic,  and  a  large 
t  the  Roman  Empire,  France  and  England,  is  intci-  per  cent,  of  this  motor  traffic  is  pleasure  vehicles.  The 
:sting  and  they  have  been  of  great  service  in  the  de-  roads  are  and  have  been  constructed  by  the  most 
velopment  of  modern  type  of  pav  ements,  they  can  no  up-to-date  methods  and  repairs  are  made  immedia- 
longer  be  used  as  models.  te'y  any  defects  appear.    Were  these  conditions  re- 
Americans,  with  their  nervous,  progressive  and  en-  versed,  and  the  concrete  roads  in  Wayne  County  com- 
jetic  spirit,  must  solve  their  own  paving  and  road  pelled  to  withstand  over  eighty  per  cent,  of  horse- 
problems  to  meet  their  ow  n  particular  conditions.  drawn  traffic  or  even  a  much  higher  per  cent,  of  heavy 
The  principal  considerations  in  determining  the  commercial  car  traffic,  they  would  probably  not  prove 
;onomical  pavement  arc  the  traffic  and  climatic  con-  to  be  the  most  economical,  and  the  reported  low  cost 
ditions  to  which  the  pavement    must    be    subjected,  for  repairs  and  maintenance  would  be  considerably 
available  materials  and  their  cost,  assessed  valuation  increased. 

«f  abutting  property,  and  the  probable  result  of  the  Climatic  Conditions 

Climatic  conditions  should  be  given  consideration 

Before  a  pavement  is  laid  the  climatic  and  traffic  when  determining  upon  the  most  suitable  type  of 

conditions  should  be  given  most  serious  considera-  pavement.    In  England    it    was    found  that  asphalt 

tion  and  should  be  a  big  factor  in  making  the  final  de-  pavements  laid  similar  to  those  in  America  deterior- 

termination.    In  the  large  cities  where  traffic  is  heavy,  ated  very  rapidly,  and  the  cause  was  found  to  be  the 

granite  or  wood  block  are  very  largely  tised.    This  heavy  fogs.    A  higher  percentage  of  asphalt  was  used 

is  because  these  two  tvpes  of  pavement  have  been  to  overcome  this  trouble  and  more  successful  results^ 

found  to  withstand  heavy  traffic  more  satisfactorily,  were  obtained.    The  southern  part  of  this  country  re- 

W  here  the  question  of  excessive  noise  is  not  material,  quires  a  bituminous  material  of  different  consistency 

the  long  life  and  small  difference  in  cost,  and  the  ease  than  that  used  in  the  northern  section. 

if  repairs  and  low  cost  of  maintenance,  make  granite  Bituminous  pavements  to  give  most  successful  re- 
Mock  the  favorite;  while  on  a  heavy  traffic  street  lined  suits  must  have  suitable  drainage,  and  while  this  is 
vvith  office  buildings  or  -tores,  where  the  question  of  true  of  other  pavements  it  is  specially  true  of  all  bi- 
,ioise  must  be  taken  into  consideration,  wood  block  is  tuminous  work.  The  climatic  conditions  of  Michigan 
constantly  increasing  in  favor.  It  would  be  folly  indeed  permit  the  use  of  many  and  various  types  of  pave- 
to  lay  a  concrete  pavement,  bituminous  or  water  ments,  and  they  are  not  as  important  a  matter  as  in 
bound  macadam,  or  any  other  cheaper  type  of  con-  other  parts  of  the  country. 

-miction  under  such  conditions.  In  considering  the  The  availability  of  materials  is  often  given  but 
raffic  conditions  to  which  a  pavement  must  be  sub-  slight  consideration  in  determining  the  type  of  pave- 
jected  it  is  always  necessary  to  take  into  considera-  ment  to  be  constructed,  and  yet  it  is  of  the  utmost 
tion  the  probable  increase  in  traffic  after  the  pave-  importance  in  some  localities.  Where  good  sand  is 
ment  ha-  been  laid,  and  in  many  instances  it  is  advis-  available  at  a  low  cost  and  where  other  conditions  are 
able  to  take  traffic  census  for  the  proposed  improve-  equal,  how  foolish  it  is  to  import  brick  from  another 
ment.  It  1-  not  uncommon  for  the  traffic  of  a  road  state  in  preference  to  laying  sheet  asphalt  pavement. 
 7. —            J  .  , — — — ; —  — 7T. ■  C-  r, — rz — 7T-  '  which  is  composed  of  about  eighty  per  cent,  of  sand, 

'Paper  presented  before  the  League  of  Michigan  Municipalities.  ,               .       r                    .,  ,       °  ■ 

♦Engineering  Cbemi-t.  Detroit.  Mich.  whereas  the  reverse  would  be  true  if  it  were  necessary 
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to  import  sand  into  a  town  in  which  there  is  a  brick 
plant  turning-  out  high  quality  brick.  There  are  condi- 
tions in  different  cities  which  make  it  advisable,  even 
at  a  much  higher  cost,  to  favor  one  type  of  pavement 
over  another,  but  where  the  truly  economical  pave- 
ment is  desired  and  other  conditions  are  equal,  the 
availability  of  materials  should  be  given  careful  con- 
sideration. 

In  determining  the  most  economical  pavement  the 
assessed  valuation  of  the  property  is  too  often  con- 
sidered to  be  of  minor  importance,  and  politics  and 
real  estate  promoters  are  frequently  the  cause  of  sheet 
asphalt  pavements  being  laid  out  in  the  country,  while 
the  old  unreliable  water-bound  macadam  pavement 
remains  in  the  heart  of  the  city.  We  find  many  in- 
stances where  expensive  wooden  block  pavements  are 
laid  on  light  traffic  residence  streets  with  heavy  as- 
sessments made  against  the  abutting  property  own- 
ers, who  can  ill  afford  them,  while  in  the  main  busi- 
ness streets  a  cheaper  type  of  construction  is  used 
with  a  heavy  maintenance  coming  out  of  the  general 
taxation  fund.  This  practice  is  certainly  contrary 
to  all  ideas  of  economy,  and  there  has  been  much 
waste  of  publis  funds  in  cities  where  such  conditions 
exist.  A  careful  consideration  of  the  needs  of  a  street 
and  the  assessed  valuation  of  the  abutting  property 
will  not  only  result  in  better  streets,  but  will  cause 
a  much  lower  general  maintenance  charge  on  all  pav- 
ing in  the  city  and  a  more  equal  and  just  distribution 
of  the  paving  fund. 

The  medical  profession,  with  its  great  scientists 
and  students,  is  continually  finding  new  cures  for 
what  have  been  previously  considered  incurable  dis- 
eases. Likewise  the  engineering  profession,  by  its 
scientific  studies  and  research  work,  will  continue  to 
overcome  the  numerous  and  difficult  problems  of  pav- 
ing construction.  The  economical  type  of  pavement 
is  distinctly  an  engineering  problem  and  its  solution 
for  any  particular  street  or  locality  will  depend  upon 
the  efficiency  of  your  engineer.  The  time  is  coming 
when  the  city  engineer  will  be  given  more  authority 
to  direct  and  more  opportunity  to  study  and  work  out 
to  advantage  his  paving  problems.  A  successful  manu- 
facturer would  soon  lose  his  business  and  turn  his 
dividends  into  losses  were  he  to  employ  a  new  super- 
intendent each  year;  as  he  would,  also,  if  he  should 
employ  a  capable  superintendent  to  look  after  his 
business"  and  then  only  spasmodically  assist  him  in 
his  work,  or  fail  to  give  him  authority  to  go  ahead. 
So  the  choice  of  the  economical  pavement  must  be 
left  with  a  capable  engineer,  receiving  a  big  compen- 
sation and  with  full  authority  to  direct  his  work,  and 
in  this  he  should  receive  the  co-operation  and  help 
of  all  officials  and  citizens. 

Coming  Types 

W  hile  I  have  endeavored  to  give  you  a  general 
idea  as  to  some  of  the  important  features  to  be  taken 
into  consideration  when  deciding  upon  the  economical 
pavement  for  your  city  or  town,  I  will  endeavor  to 
give  you  a  short  description  and  history  of  what  we 
believe  to  be  one  of  the  coming  types  of  economical 
bituminous  construction.  This  is  known  as  the  open 
type  of  asphaltic  or  bituminous  concrete. 

With  the  advent  of  tin-  automobile  and  tin-  demand 
for  a  more  permanent  type  of  construction  than  the 
water-bound  macadam,  the  bituminous  macadam  laid 

by  the  penetration  method  was  one  of  the  firsi  to  be 

considered  and  has  been  most  extensively  used.  Km 
a  time  it  seemed  to  have  solved  the  problem,  but  fail- 


ures have  been  too  frequent  and  costly.  While  there 
are  many  good  bituminous  macadam  roads  which 
were  constructed  by  the  penetration  method,  the  many 
small  details  which  must  be  carefully  looked  after  in 
order  to  get  successful  results  have  made  the  propor- 
tionate chances  of  failure  so  numerous  that  it  is  al- 
ways with  more  or  less  uncertainty  of  results  that  a 
penetration  job  is  constructed.  The  principal  causes 
of  the  failure  of  bituminous  pavements  laid  by  the 
penetration  method  are  the  impossibility  of  thorough- 
ly coating  each  particle  of  stone  and  the  segregation 
of  the  stone,  making  it  impossible  to  obtain  an  even 
distribution  of  the  bituminous  material.  The  result 
of  this  is  that  there  are  numerous  spaces  in  the  road 
which  allow  water  to  penetrate,  causing  the  pavement 
to  disintegrate  rapidly. 

Bituminous  Concrete 

Another  type  of  bituminous  pavement  which  has 
found  great  favor,  is  the  bituminous  concrete,  which 
is  a  mixture  of  asphalt,  sand  and  stone.  This  type  of 
pavement  would  find  greater  favor  were  it  not  for  the 
fact  that  certain  patents  to  cover  practically  all  mix- 
tures of  stone  and  sand  have  been  held  valid  in  some 
of  the  courts;  and  on  account  of  the  undesirability  of 
getting  into  any  patent  litigation  cities  have  hesitated 
in  adopting  this  type  of  construction. 

Because  of  the  uncertainty  as  to  the  results  ob- 
tained from  the  penetration  work  and  because  of  the 
desirability  of  getting  a  cheaper  type  of  bituminous 
pavement  than  the  asphaltic  concrete  or  sheet  as- 
phalt, the  open  type  of  asphaltic  or  bituminous  con- 
crete has  been  developed  and  has  met  with  much 
favor  in  different  sections  of  the  country.  This  type 
of  pavement,  however,  is  not  a  new  one,  having  been 
used  many  years  ago  with  a  tar  binder.  The  pave- 
ment consists  of  a  mixture  of  stone  and  biturnb  ous 
cement  acting  as  a  binding  medium. 

The  stone  is  heated  to  a  suitable  degree  of  tem- 
perature, depending  upon  the  bituminous  material 
used,  and  then  mixed  with  bituminous  binder  in  suit- 
able proportions.  It  is  laid  similar  to  sheet  asphalt 
or  asphaltic  concrete.  The  mixture  is  laid  from  2 
to  3  inches  in  thickness  and  properly  rolled.  After 
rolling  there  is  applied  a  squeegee  coat  of  pure  asphalt 
cement  and  while  the  coating  is  still  hot  stone  chips 
are  thrown  over  the  surface.  The  whole  pavement  is 
then  re-rolled  so  the  squeegee  coat  is  forced  into  the 
voids,  making  a  tight,  uniform,  waterproof  and  din- 
able  surface.  1 1  eating  the  stone  and  then  mixing  m 
asphalt  so  that  each  particle  is  thoroughly  coated, 
prevents  the  trouble  which  causes  so  many  failures  in 
the  penetration  method  and  prevents  any  Segregation 
of  stone. 

The  city  of  Lansing  last  year  tried  out  this  type 
ot  pavement  on  some  of  the  principal  streets  with 
most  excellent  results  at  a  very  low  cost.  On  account 
of  the  results  obtained  at  Lansing,  the  State  Highway 

Department  of  Michigan  will  put  in  a  strip  of  this 
same  type  of  pavement  in  Oakland  County,  which  is 
an  extension  of  the  Woodward  Avenue  pavement  of 
Detroit.     This  section  of  pavement  will  join  the  con 
crete  road  of  Wayne  County  and  will  afford  an  cx- 

cellent  opportunity  for  a  comparison  of  the  two  dif- 
ferent types  for  the  same  traffic.  There  are  a  nnin 
ber  of  other  cities  in  the  state  which  have  alreadv 
laid  considerable  yardage  of  this  open  type,  and  which 
contemplate  laying  in  the  future  a  large  amount  of 
this  work. 

I  he  open  type  of  asphaltic  concrete  pavement  is 
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free  from  infringing  >>n  any  patents,  thus  removing 
.m\  cause  For  litigation,  Although  there  are  about  35 
per  cent,  of  voids  in  the  mix  as  it  comes  from  the 
mixer  the  stones  key  in  together  giving  the  wearing 
surface  stability,  thus  preventing  shoving  and  rut- 
iiii-.  In  fact,  the  finished  pavement  is  similar  to 
water-bound  macadam  with  the  exception  that  each 
stone  is  bound  together  with  asphalt  cement.  The  as- 
phalt cement  prevents  any  dislodgement  of  the  stone 

from  either  horse-drawn  or  motor  traffic. 

I  he  first  cost  of  this  pavement  is  very  nominal 
compared  with  other  types,  being  slightly  higher  than 
that  of  the  penetration  and  considerably  less  than  the 
closed  type  of  bituminous  concrete  or  sheet  asphalt. 
With  the  average  conditions  in  Michigan  these  pave- 
ments can  be  laid  by  contractors  for  from  $1.10  to 
SI. 40  per  square  yard,  including  6-inch  concrete  found- 
ation, but  if  the  pavement  is  put  in  by  the  day  labor 
plan,  under  the  supervision  of  the  city  engineer,  the 
cosl  should  be  considerably  lower.  In  fact,  I  believe 
the  total  cost  of  the  paving  at  Lansing  did  not  ex- 
ceed SI.  10  per  square  yard,  and  the  city  used  crushed 
cobble  -tone  instead  of  limestone,  which  added  con- 
siderably to  the  expense. 

The  open  type  asphaltic  concrete  pavement,  after 
traffic  has  been  on  it  for  some  time,  looks  almost  the 
same  as  the  closed  type,  or  like  bitulithic.  It  is  easy 
to  repair,  pleasing  in  appearance  and  makes  a  sanitaryr 
and  noiseless  pavement.  There  many  cities  and  towns 
throughout  Michigan,  especially  in  the  residential 
sections,  where  this  type  of  construction  would  be  ad- 
visable. 1  think  it  would  prove  to  be  the  economical 
pavement  and  I  believe  that  it  will  constantly  grow 
in  fav<»r  with  engineers  and  officials  in  charge  of  pav- 
ing work. 

There  is  another  item  to  be  taken  into  considera- 
tion in  discussing  the  economical  pavement.  No  type 
of  construction  and  no  materials,  no  matter  how  high 
the  quality  or  how  successful  they  have  been  in  other 
places,  will  be  satisfactory  in  any  locality  unless  they 
are  properly  constructed.  Just  because  a  pavement 
or  a  particular  type  of  construction  has  given  success- 
ful results  in  one  town  or  one  locality  is  no  indication 
that  it  will  be  equally  successful  in  your  city  or  town 
unless  every  precaution  is  taken  to  see  that  the  num- 
erous small  but  important  details  are  carefully  looked 
after.  The  best  of  materials  cannot  give  good  results 
unless  properly  handled,  while  better  results  can  be 
obtained  with  poor  materials  properly  applied. 

It  is  not,  by  any  means,  always  economical  to 
award  the  contract  to  the  lowest  bidder  and  a  difference 
of  5,  10,  or  even  25  or  50  cents  per  square  yard  in  the 
original  cost  may  in  the  end  prove  most  economical. 

In  conclusion,  I  would  state  that  the  economical 
pavement  of  to-day  is  not  any  particular  type  or  any 
particular  material,  nor  is  it  a  pavement  put  in  at  any 
particular  cost.  It  is  a  pavement  carefully  selected 
after  an  exhaustive  preliminary  examination  by  an 
efficient  engineer  to  best  meet  the  demands  of  the 
particular  locality  in  which  it  is  to  be  constructed. 
It  is  a  pavement  laid  in  direct  accordance  with  the  re- 
quirements of  carefully  prepared  specifications,  which 
should  be  reasonable  and  just  to  both  the  city  and 
contractor.  It  is  a  pavement  in  which  only  the  most 
suitable  available  materials  for  its  particular  type  of 
construction  are  used ;  a  pavement  laid  under  the  direc- 
tion of  an  efficient  and  capable  engineer,  with  author- 
ity to  direct  and  supervise  the  many  details  of  con- 
struction and  to  appoint  inspectors  for  their  efficiency 
and  ability  to  carry  out  his  orders,  rather  than  for 


their  ability  to  obtain  votes  at  the  next  election.  The 
city  or  town  in  which  this  condition  exists,  while  it 
may  continue  to  have  a  failure  now  and  then,  and 
while  it  may  not  find  the  one  economical  pavement, 
will  come  nearer  to  solving  the  problem  and  satisfying 
the  tax  payers,  to  whom  all  public  officials  in  the  end 
must  look  for  commendation. 


The  Meaning  of  "Macadam" 

By  Major  W.  W.  Crosby1 

GENERAL  agreement  as  to  the  meaning  of  the 
word  "macadam" — commonly  used  to  refer  to 
a  type  of  road  surfacing — would  prove  of 
great  convenience.  The  writer  does  not 
know  that  there  is  at  present  much  diversity  of  opin- 
ion as  to  what  is  covered  by  the  term,  but  it  has  been 
stated  to  him  that  no  general  agreement  has  been 
reached  on  this  point;  that  in  more  or  less  numerous 
cases  where  experience  has  been  limited  to  the  use  in 
construction  of,  say  a  few  kinds  of  broken  stone,  it 
seemed  that  little,  if  any,  thought  had  been  given  to 
arriving  at  the  limits  of  meaning  of  the  term  "macad- 
am," it  being  granted  that  it  applied  to  the  work  in 
hand  ;  and  that  accordingly  it  might  be  wise  to  discuss 
the  possibilities  of  its  definition  and  to  suggest  one 
such  as  a  concrete  starting  point  for  the  discussion. 

Any  definition  of  "macadam,"  meaning  a  type  of 
road  surfacing,  which  limits  the  material  to  be  used 
for  its  construction  to  crushed  stone  would,  the  writer 
thinks,  be  too  narrow  to  be  either  correct  or  conveni- 
ent. McAdam,  the  engineer  from  whose  name  the 
term  is  derived,  himself  used  no  "crushed"  stone  nor 
did  he  confine  himself  even  to  broken  stone.  He  speci- 
fically refers,  in  his  "Remarks  on  Road  Making"  (Lon- 
don, 1820)  to  the  use  of  "gravel,"  "flint,"  "limestone," 
"whinstone"  and  "large  pebbles  mixed  with  sand,"  and 
says:  "Excellent  roads  may  be  made  with  any  of  these 
materials."  Then  he  later  lays  down  certain  principles 
for  the  use  of  "different  materials,"  condensed  ex- 
tracts from  which  are  quoted  below  in  the  order  he 
gives  them  : 

The  size  of  the  largest  pieces  of  road  metal  should  not 
"exceed  an  inch  in  any  of  its  dimensions." 

The  road  (i.e.  road  crust)  ought  to  be  considered  as  an 
artificial  flooring  or  roof  over  the  foundation,  which  latter 
really  carries  the  bonds  and  to  that  end,  must  be  kept  dry. 

The  admixture  of  earthy  or  other  fine  material  to 
broken  stone  is  injurious  and  a  mechanical  bond  or  inter- 
locking of  angular  pieces  of  road  metal  is  necessary.  This 
should  not  be  discouraged  or  interfered  with  by  the  presence 
of  fine  material. 

The  road  metal  should  preferably  rest  on  a  firm,  but 
resilient,  foundation,  rather  than  on  a  hard  rigid  one  such  as 
ledge  or  rock  paving. 

The  thickness  of  the  road  metal  should  be  no  greater 
than  necessary  to  preserve  its  integrity  as  a  roof  to  keep 
the  foundation  dry. 

Throughout  the  whole  book  may  be  found  many 
references  to- the  use  of  gravel  by  McAdam,  his  cri- 
ticisms of  it  as  well  as  of  various  stones,  and  his  sug- 
gestions for  the  use  of  each. 

The  point  the  writer  wishes  to  make  is  that  our 
term  "macadam,"  considering  its  derivation,  means 
the  attainment  of  certain  results  based  on  the  observ- 
ance of  definite  principles  rather  than  the  use  of  par- 
ticular materials  or  methods. 

McAdam  had  no  steam  rollers,  no  stone  crushers, 
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and  the  available  materials  for  his  road  metal  were 
limited  to  stone  and  gravel.  Had  good  slag,  for  in- 
stance, been  as  available  then  as  to-day,  is  it  reason- 
able to  suppose  that  so  practical  a  man  would  have 
ignored  its  possibilities? 

It  seems  to  the  writer  that  if  we  recognize  the  prin- 
ciples of  McAdam,  referred  to  briefly  above,  and  also 
the  wider  resources  for  both  materials  and  machinery 
now  open,  a  proper  definition  of  our  term  may  be  made 
as  follows : 

Macadam  is  a  road  crust  composed  of  gravel,  shells, 
slag,  broken  stone,  or  similar  materials,  in  which  the  largest 
particles  do  not  exceed  a  certain  maximum  size  (dependent 
in  any  case,  to  some  extent  on  the  quality  of  the  material 
used  but  generally  about  two  inches  for  the  longest  dimen- 
sion), whose  particles,  having  a  size  preventing  their  pass- 
ing a  ?4-in.  ring,  are  compacted  together  so  as  to  be  inter- 
locked and  mechanically  bound  together  to  the  utmost  pos- 
sible extent,  and  whose  then  remaining  voids  or  interstices 
are  filled,  by  the  aid  of  water,  with  smaller  particles  and  fine 
material  from  the  same  or  similar  sources.  True  macadam 
has  no  particles  in  the  surface  exposed  to  travel  whose  size 
is  so  great  as  to  render  them  unstable  under  horse-drawn  ve- 
hicular travel.  Macadam  built  on  top  of  an  artificial  founda- 
tion of  paving  is  usually  called  "Telford"  or  "Telford  Mac- 
adam." 

In  case  a  general  acceptance  of  such  a  definition  is 


had  for  "macadam,"  several  related  or  subsidiary 
terms  may  be  most  conveniently  used  with  an  increase 
of  clearness  in  their  use. 

For  instance,  "shell  road"  may  be  used  to  designate 
a  road  surfaced  with  dredged  shells  which  are  gener- 
ally mixed  with  sand,  silt,  etc.,  while  "shell  macadam" 
would  differentiate  the  surfacing  built  with  clean 
shells,  compacted  and  then  filled  (as  to  its  voids)  with 
only  the  necessary  amount  of  sand  or  fine  material. 
"Gravel  road"  would  mean  a  road  with  a  crust  of  un- 
screened or  "bank"  gravel,  while  "gravel  macadam" 
would  indicate  the  adherence  to  the  principles  of  Mc- 
Adam. A  "slag  road"  would  be  built  of  slag  from  the 
pile,  unscreened.  "Slag  macadam"  would  indicate  that 
breaking  and  screening  the  material  had  taken  place 
in  some  way.  Further  along  this  line,  the  term  "bitu- 
minous gravel  (or  shell  or  slag  or  broken  stone)  ma 
cadam"  would  then  logically  be  a  most  convenient 
term  for  differentiating  such  a  surfacing  built  by  the 
penetration  method  from  one  built  by  the  mixing 
method  (a  "bituminous  concrete"). 

It  seems  to  the  writer  that  it  is  up  to  highway  en- 
gineers to  adopt  promptly  such  reasonable  nomen- 
clature in  their  work  as  will  indicate  by  its  saving  of 
breath  and  ink  their  appreciation  of  the  engineering  de- 
mands, as  well  as  those  of  the  times,  for  efficiency. — 
( iood  Roads. 


Value  of  a  Library  in  an  Engineering  Office 

Arguments  in  Favor  of  Converting  the  Dusty  Pile  of  Pamphlets 
and    Periodicals   into  a  Central    Bureau  of   Useful  Information 

By  L.  B.  Krause 


WHY  should  an  engineering  firm  build  up  an 
office  library?   The  answer  to  this  question 
is  almost  unanimously  agreed  upon  by  pro- 
fessional men  of  highest  standing,  and  the 
reasons  why  may  be  briefly  stated  as  follows: 

First.  The  success  of  engineering  work  depends 
on  accurate  information,  for  information  is  as  neces- 
sary a  tool  in  the  examination,  design  and  construc- 
tion of  .engineering  enterprises  as  the  mallet  and  chisel 
arc  in  the  work  of  an  artisan.  A  knowledge  of  the  ex- 
perience of  others,  gained  through  the  medium  of 
print,  is  invaluable  in  producing  the  best  results  to  be 
achieved  in  any  line  of  work. 

Second.  The  competitive  clement  in  modern 
business  requires  that  everyone  should  know,  if  pos- 
sible, what  everyone  else  is  doing,  and  the  best  way  to 
find  out  is  by  means  of  printed  information. 

A  prominent  engineer,  head  of  an  industrial  labora- 
tory, recently  stated  in  an  address  that  industrial  la- 
boratories "should  each  one  be  developed  around  a 
special  library,  the  business  of  which  should  be  to  col- 
lect, compile  and  classify  in  a  way  to  make  instantly 
available  every  scrap  of  information  bearing  upon  the 
materials,  methods,  products  and  requirements  of  the 
industry  concerned";  while  a  noted  water  supply  engi- 
neer, writing  upon  the  work  of  a  consulting  engineer 
in  a  recent  periodical,  states  that  the  consulting  engi- 
neer "should  have  a  specialized  library  of  all  water- 
works literature,  carefully  filed  and  indexed  for  ready 
reference,  and  that  if  he  be  wise  he  should  expend  a 
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good  deal  of  time  and  money  in  tabulating  data,  form- 
ing a  data  file  for  ready  reference  on  all  of  the  more  in- 
dependent subjects  that  are  likely  to  come  before  him." 

Methods  of  Building  Up  an  Office  Library 

Taking  it  for  granted,  therefore,  that  engineers  in 
general  are  convinced  of  the  value  of  collecting  print- 
ed information  bearing  upon  their  particular  fines  of 
work,  the  more  serious  and  vital  question  is.  How  can 
this  information  be  most  economically  collected  and 
efficiently  administered?  Or,  in  other  words,  What 
are  the  best  methods  of  building  up  an  office  library? 

The  first  step  in  the  building  up  of  an  office  library 
is  the  concentration  or  collection  of  all  the  printed  ma- 
terial available  in  the  office  in  one  place.  This  is  ex- 
actly what  is  not  done  in  a  large  number  of  offices. 
I'ooks,  pamphlets  and  other  information  are  scattered 
among  the  various  members  of  the  organization,  who 
treat  them  as  personal  property  and  preserve  them  in 
their  private  desks  as  carefully  as  a  squirrel  hides  his 
store  of  good  nuts.  The  policy  in  many  offices  in  re- 
gard to  information  seems  to  be  to  hang  on  to  every- 
thing of  value  for  one's  personal  use,  regardless  of 
how  much  value  the  information  might  be  to  another 
member  of  the  organization  and  also  regardless  of  the 
fact  that  the  material  has  been  paid  for  out  of  company 
funds.  The  ethics  of  such  procedure  is  exceedingly 
questionable,  for  it  certainly  is  self-evident  that  both 
material  and  time  which  arc  paid  for  by  an  organiza- 
tion should  be  used  for  the  best  interests  of  the  organ- 
ization as  a  whole. 

Too  much  emphasis  cannot  be  placed  upon  this  first 
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principle  of  the  successful  office  library,  namely,  that 
all  material  should  he  shelved  in  one  place,  making  it 
i>t  equal  access  to  all  memhers  of  the  organization. 

Technical  Periodicals  and  Indexes 

I'he  next  important  step  is  the  proper  preservation 
of  technical  periodicals.  The  failure  to  preserve,  by 
binding,  tiles  of  valuable  periodicals  is  another  sin  of 
omission  to  be  laid  at  the  door  of  many  offices.  Sin- 
gle numbers  are  lost  through  the  carelessness  of  the 
office  force  or  are  rendered  useless  by  items  having 
been  cut  oul  according  to  the  interests  of  the  various 
readers.  It  is  certainly  legitimate  for  a  man  to  clip  or 
lose  the  copies  of  a  periodical  for  which  he  personally 

scribes,  but  it  is  certainly  not  legitimate  for  him 
to  mutilate  a  file  which  should  be  preserved  for  the 
benefit  of  the  whole  office. 

The  question  has  arisen  whether  it  is  not  more  ad- 
visable to  cut  up  periodicals  and  preserve  only  articles 
of  special  interest  than  it  is  to  bind  the  volumes,  which 
take  up  more  shelf  room.  W  hile  it  may  be  advisable 
t.i  clip  certain  articles  of  interest  from  miscellaneous 
journals  whose  general  run  of  material  is  only  of  oc- 
casional interest  or  value,  on  the  whole  the  practice 
of  clipping  and  tiling  only  portions  of  the  best  techni- 
cal journals  is  a  short-sighted  policy  and  not  an  eco- 
nomical or  efficient  one  for  an  engineering  office.  No 
engineering  office  is  prophetic  enough  to  foresee  ex- 
actly what  information  needs  to  be  cut  out  and  pre- 
served for  future  use  when  one  considers  the  variety  of 
valuable  material  found  each  week  in  the  leading  tech- 
nical journals. 

Something  may  be  said  in  favor  of  articles  being 
clipped  for  a  personal  file  by  individual  engineers  who 
subscribe  only  for  two  or  three  journals  and  whose 
range  of  interests  is  bound  to  be  more  limited  than 
those  of  a  whole  office,  staff.  One  of  the  best  filtration 
engineers  in  this  country  has  for  years  cut  up  the  Engi- 
neering Record  and  mounted  certain  articles  on  stiff 
manilla  sheets  and  filed  them  by  subjects  in  pamphlet 
boxes.  But  even  in  such  an  individual  case  is  there 
□i  >t  danger  of  a  need  for  information  arising  which  an 
engineer  has  not  foreseen  and  in  which  a  bound  file  of 
a  periodical  would  prove  invaluable?  There  must  be 
taken  into  consideration  also  the  time  consumed  in 
selecting,  clipping  and  filing,  which  would  be  elimin- 
ated if  the  volumes  were  bound.  If  aid  is  needed  for 
quick  location  in  the  bound  volume  of  special  articles 
of  interest,  a  brief  subject-card  index  can  be  easily  pre- 
pared. 

In  addition  to  binding  up  sets  of  periodicals  for  the 
office  library  there  should  be  purchased  the  general  in- 
dexes to  technical  periodicals,  as  the  "Engineering  In- 
dex Annual"  and  the  "Industrial  Arts  Index,"  and  any 
cumulated  indexes  to  the  individual  journals  of  which 
the  office  has  a  file.  These  general  indexes  will,  of 
course,  give  references  to  many  periodicals  not  in  the 
office  library,  but  they  render  the  valuable  service  of 
directing  attention  to  information  not  at  hand  but 
which  can  be  easily  procured  from  the  large  public  or 
engineering  libraries  of  various  cities. 

What  to  do  With  Pamphlets 

Every  engineering  office  receives  a  quantity  of 
pamphlet  material  which  is  either  not  preserved  or 
which  soon  grows  into  a  dusty  pile  of  unsorted  ma- 
terial. There  are  only  two  ways  of  disposing  of  a 
pamphlet — either  put  it  into  the  wastepaper  basket 
or  treat  it  as  worthily  as  a  book,  for  the  value  of  any 
pamphlet  is  not  to  be  determined  by  its  size  or  binding 


but  by  the  quality  of  the  information  which  it  presents. 
The  chief  objection  to  a  pamphlet,  no  matter  how 
valuable  its  information,  is  its  lack  of  durability;  the 
leaves  are  generally  poorly  fastened  together  and  it 
soon  becomes  dog-eared  and  torn.  Two  methods  of 
preservation  may  be  used — either  put  each  individual 
pamphlet  into  a  binder,  such  as  the  Gaylord  pamphlet 
binder,  or  use  pamphlet  boxes  in  which  to  group  pam- 
phlets on  certain  subjects  and  stand  them  on  the 
shelves  with  the  books  treating  of  the  same  subjects. 
Individual  pamphlet  binders  are,  in  the  opinion  of  the 
writer,  to  be  preferred,  as  they  give  a  pamphlet  a  stiff 
cover,  which  makes  it  more  neat  and  durable.  The 
general  rule  governing  the  care  of  pamphlets  should 
be  that  a  pamphlet  worth  keeping  should  be  treated 
just  as  a  book  is  treated. 

The  vertical  file  has  been  used  for  taking  care  of 
pamphlets,  but  it  seems  to  the  writer  more  advisable 
to  bring  all  material  on  a  subject  together  on  the  shel- 
ves than  to  have  it  filed  in  two  places.  The  vertical  file 
is  the  best  method  of  filing  manuscript  and  typewritten 
data  which  supplement  the  material  found  on  the 
library  shelves  but  which  cannot  be  conveniently  put 
upon  the  shelves,  because  of  their  form. 

Other  Material  to  be  Included  in  the  Library 

The  library  in  an  engineering  office  should  never 
be  limited  to  collecting  books  and  pamphlets  only,  but 
should  be  built  up  in  accordance  with  the  broadest  idea 
contained  in  the  word  library,  namely,  information  of 
all  kinds  in  any  form  which  may  be  useful  in  the  work 
of  a  particular  organization.  This  means  not  only 
books,  periodicals  and  pamphlets,  but  also  photo- 
graphs, trade  catalogues,  manuscript  data  of  general  in- 
terest, specifications,  and  valuable  notes  accumulated 
in  connection  with  the  specific  work  of  the  organiza- 
tion. It  is  a  lamentable  fact  that  the  work  of  many 
offices  is  handicapped  by  want  of  co-operation  among 
its  members,  shown  in  a  selfish  withholding  of  infor- 
mation by  which  "the  other  fellow"  could  profit  and  to 
which  he  is  lawfully  entitled.  There  is  also  a  tremend- 
ous waste  of  both  time  and  experience,  which  means 
money,  due  to  the  failure  to  put  on  file  for  future  re- 
ference all  data  which  have  been  accumulated  in  years 
of  study  and  work  by  the  employees  of  an  organiza- 
tion. In  some  cases  where  an  effort  has  been  made 
to  file  such  data  their  future  usefulness  has  been  re- 
duced to  a  minimum  by  want  of  an  adequate  system  of 
filing  under  competent  supervision. 

It  is  a  self-evident  fact  that  only  continuous  and 
competent  supervision  can  assemble  and  make  valuable 
such  a  variety  of  information.  It  cannot  be  done  by 
the  average  office  helper,  either  office  boy  or  steno- 
grapher, and  it  is  not  economy  to  use  the  services  of 
one  of  the  engineers,  whose  time  is  more  valuable 
along  the  line  of  his  special  knowledge,  and  who,  also, 
has  no  familiarity  with  methods  of  library  work.  The 
failure  of  many  engineering  offices  to  realize  the  value 
of  building  up  a  library  is  due  to  the  fact  that  the  work 
is  put  into  the'  hands  of  someone  in  the  organization 
who  does  not  know  how  to  collect  information  or  how 
to  make  it  quickly  available  after  it  is  obtained.  The 
office  stenographer  who  is  busy  with  other  work  has 
not  the  time,  nor  does  he  know  how  to  do  it  even  if  he 
had  the  time ;  while  the  engineer  who  is  competent  to 
pass  upon  the  merits  of  the  desired  information  after 
it  is  obtained  does  not  know  in  many  cases  just  where 
to  get  the  information  from  outside  sources.  The  writ- 
er knows  of  concrete  instances  in  which  engineers 
whose  time  is  worth  a  large  sum  per  day  have  spent  a 
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number  of  hours  in  locating  technical  information 
which  could  have  been  found  in  a  much  shorter  time 
by  a  trained  librarian,  the  cost  of  whose  services  by 
the  month  would  have  been  equal  only  to  the  market 
value  of  the  expert  engineer's  services  by  the  day. 

"The  Librarian  Knows  How" 

The  argument  for  the  employment  of  a  trained 
librarian  can  be  briefly  stated  in  four  words — the 
librarian  knows  how.  The  librarian  knows  how  to 
procure  valuable  information  contained  in  Federal  and 
State  reports,  knows  how  to  keep  up  with  the  litera- 
ture of  the  engineering  profession  and  how  to  obtain 
desirable  printed  data  which  cannot  be  purchased  and 
which  must  be  obtained  from  private  sources.  The 
librarian  knows  how  to  use  all  kinds  of  indexes,  how 
to  use  quickly  the  facilities  of  large  city  libraries,  how- 
to  catalogue  and  index  according  to  standard  prac- 
tice, so  that  no  time  or  money  is  wasted  in  experiment- 
ing with  original  systems ;  and  last  but  not  least,  al- 


ways has  a  place  for  everything  and  everything  in  its 
place.  The  librarian  also  makes  a  business  of  know- 
ing about  all  the  work  of  the  office  and  co-operates 
with  each  department  in  touch  with  what  another  de- 
partment is  doing.  The  librarian  also  keeps  up  with 
the  field  of  print,  which  the  engineer  is  too  busy  to 
look  over  for  himself,  posts  him  on  what  he  ought  to 
know,  and,  in  brief,  becomes  to  the  office  a  walking 
guidepost  and  a  living  index. 

Should  the  question  arise  as  to  whether  there  is 
work  enough  in  any  one  office  to  keep  a  librarian  busy 
(a  condition  which  the  writer  seriously  doubts),  it 
might  be  well  to  state  that  the  educational  qualifica- 
tions of  librarians  make  it  possible  to  use  them  on  a 
variety  of  work. 

In  conclusion,  it  may  be  stated  that  it  seems  a 
short-sighted  policy  for  a  large  engineering  office  to 
fail  to  add  to  its  staff  a  librarian  who  can  make  readily 
accessible  information  of  inestimable  value  in  the  suc- 
cessful prosecution  of  its  work. — Engineering  Record. 


Control  of  Reinforced  Concrete  Construction 

By  W.  K.  Hattt 


A NUMBER  of  casualties  have  attended  con- 
struction in  concerte.  A  sudden  collapse  of 
a  portion  of  a  reinforced  concrete  building  in 
a  large  city,  attended  with  loss  of  life  of  work- 
men, generates  in  the  public  mind  a  fear  of  concrete 
construction ;  and  a  prospective  builder  is  likely  to  re- 
sort to  a  less  permanent  and  less  fitting  style  of  build- 
ing because  of  the  uncertainty.  He  knows  that  a  con- 
crete building  is  serviceable  and  permanent  after  the 
cement  has  set,  but  he  fears  the  risk  arising  during 
construction. 

Structural  engineers  on  the  other  hand  know  that 
the  percentage  of  failures  is  small,  and  the  accidents 
to  be  avoidable. 

Dangerous  conditions  in  reinforced  concrete  con- 
struction arise  from  (1)  inadequate  designs;  (2)  defec- 
tive materials,  and  (3)  unfavorable  weather  conditions 
and  lack  of  care  under  those  conditions. 

All  of  these  elements  may  be,  and  are,  controlled 
in  the  larger  cities  by  building  codes  and  active  inspec- 
tion. For  instance,  in  the  city  of  Chicago,  which  has 
an  unusually  efficient  and  watchful  building  depart- 
ment, there  have  been  no  serious  failures  of  reinforced 
concrete  buildings  under  construction.  In  this  city 
designs  are  checked  over  very  carefully  to  see  if  they 
conform  with  the  conservative  practice  established  by 
the  building  code  of  that  city. 

It  is  in  the  smaller  cities,  that  are  large  enough  to 
demand  permanent  buildings  but  without  building 
codes,  that  the  most  dangerous  conditions  obtain. 

The  building  codes  are  thought  to  be  too  conser- 
vative by  some  designing  engineers  of  companies  in- 
terested in  the  sale  of  materials.  For  instance,  while 
these  codes  generally  permit  16,000  pounds  stress  per 
square  inch  upon  ordinary  reinforcing  steel,  some  de- 
signers will  increase  this  to  20,000  pounds  where  the 
code  does  not  prevent,  and  under  circumstances  where 
the  sale  of  the  material  depends  upon  a  low  total  price. 

Many  buildings  have  been  erected  under  designs 
that  are  not  conservative  and  yet  liavc  given  good  ser- 
vice.   Their  construction   lias  Keen  under  favorable 
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conditions  with  reference  to  cement,  sand,  weather 
conditions,  and  skill  of  workmen  ;  and  the  lack  of  fac- 
tor of  safety  in  design  has  been  counter-balanced  by 
the  increased  factor  of  safety  in  materials. 

Codes,  however,  must  recognize  average  condi- 
tions. The  architect  or  structural  engineer  or  commer- 
cial firm  supplying  material,  who  has  drawn  upon  the 
factor  of  safety  in  design,  and  then  has  met  unexpect- 
ed conditions  in  the  materials,  weather  conditions,  etc., 
and  has  a  failure  on  his  hands,  is  certainly  in  a  weak 
position. 

The  larger  number  of  failures  of  concrete  buildings 
occur  during  the  late  fall  when  the  low  temperature 
and  wet  weather  prevent  the  cement  from  hardening 
properly.  At  this  time,  too,  the  owner  is  anxious  to 
get  in  the  building.  Every  one  is  in  haste;  forms  are 
struck  before  the  concrete  is  hard  enough  to  support 
the  floors  above;  the  roof,  which  is  often  the  weakest 
part  of  the  design,  is  being  covered  with  cinders,  into 
which  the  rain  seeps.  Instead  of  weighing  45  pounds 
per  cubic  foot,  the  weight  of  these  cinders  may  run  up 
to  100  pounds  per  cubic  foot.  Then,  too,  the  plumber 
may  seriously  overload  a  portion  of  the  floor  with  piles 
of  pipes,  may  even  remove  a  form  support.  Under 
these  conditions  it  is  no  wonder  that  failures  occur. 
In  the  presence  of  these  unfortunate  failures  a  designer 
who  has  furnished  a  conservative  design  is  in  a  strong 
position. 

The  writer  has  investigated  and  made  reports  upon 
several  failures  in  which  it  has  been  necessary  to  cri- 
ticise the  design.  In  some  of  these  cases  the  archi- 
tect has  originally  made  a  conservative  design  with 
sufficient  materials  and  proper  connections.  The  sales 
engineer  of  a  company  supplying  steel  has  afterward 
prevailed  upon  the  architect  and  owner  to  allow  a  sub- 
stitute design.  The  latter  is  shaved  down  to  the  low- 
est limit,  involving  high  stress  in  steel,  short  laps  for 
bond,  and  defective  continuity.  While  the  substitute 
design  will  save  in  the  cost  of  steel,  the  per  cent,  saved 
on  the  cost  of  the  entire  building  is  usually  small  and 
will  not  justify  the  risk  of  the  entire  structure, 

While  recognizing  the  fact  that  methods  of  con- 
struction and  dimensions  of  structures  proceed  partly 
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up> -ti  experience  and  the  desire  for  economy,  the  writer 
tiroes  that,  in  the  ease  of  reinforced  concrete,  designs 
should  follow  building  codes  and  the  report  of  the  con- 
servative  practice  a>  fixed  hy  the  Joint  Committee  on 
Concrete  and  Reinforced  Concrete  which  has  recently 
heen  adopted  hy  the  American  Society  of  Civil  Engi- 
neers and  the  American  Society  of  Testing  Materials. 

The  standard  designs  of  some  of  the  constructing 
companies  are  al>o  reliable  and  conservative.  A  special 
mention  might  he  given  to  the  Kahn  standards  of  the 
Trus>cd  Concrete  Steel  Company,  of  Detroit,  and  those 
of  the  C  orrugated  Bar  Company,  of  Buffalo,  N.Y.,  for 
the  dimensions  of  beams  and  girders  of  ordinary 
floors  and  roofs. 

The  codes,  however,  are  naturally  behind  hand  in 
respeel  to  the  newer  forms  of  construction,  such  as  the 
so-called  "Hat  slab"  design. 

hi  construction  with  new  materials  the  tendency 
is  to  Follow  forms  that  have  been  developed  for  old  ma- 
terials Thus  the  first  reinforced  concrete  buildings 
used  the  old  wooden  construction  of  girders,  floor 
beams,  and  slabs  between  the  latter. 

In  another  line  the  first  railway  coaches  were  pat- 
terned after  stage  coaches. 

Reinforced  concrete,  however,  is  monolithic  and  , 
continuous,  not  discontinuous  like  the  old  construc- 
tions. 

The  fiat  slab  designs  omit  girders,  and  floor  beams. 
There  is  a  continuous  slab  over  the  entire  floor,  and  it 
rests  upon  and  is  monolithic  with  the  expanded  heads 
of  the  columns. 

The  steel  is  disposed  in  either  a  four-way  system 
or  a  two-way  system. 

These  constructions  are  usually  patented.  Advan- 
tages are  (1)  the  better  lighting  of  the  room,  (2)  the 
increased  head  room,  (3)  decreased  storey  height,  (4) 
more  simple  installation  of  sprinkling  systems,  (5)  sim- 
pler form  work,  and  (6)  a  construction  more  in  keep- 
ing with  the  material. 

The  construction  is  generally  considered  more  suit- 
able for  loads  up  to  500  pounds,  and  column  spacing  up 
to  24  feet  than  for  larger  loads  and  wider  spacing. 
When  the  panel  becomes  rectangular  instead  of  square, 
the  long  side  should  not  exceed  the  short  side  more 
than  1-3  part. 

The  depth  of  slab  should  be  at  least  1-30  the  span 
between  column  centres. 

The  design  of  the  expanded  head  of  the  column 
needs  attention.    It  should  be  stiff. 

The  steel  is  in  the  bottom  of  the  slab  at  the  centre 
of  the  panel,  and  passes  up  to  the  top  of  the  slab  near 
the  quarter  point  of  the  span. 

The  steel  that  passes  from  one  panel  to  another 
should  lap  well  over  into  the  next  span  at  least  60 
diameters  beyond  the  edge  of  the  column  cap.  And 
where  both  bars  are  counted  upon  as  reinforcing  over 
the  column,  they  should  keep  well  up  in  the  top  of  the 
slab  over  the  column,  and  run  60  diameters  beyond 
the  quarter  point  of  the  span. 

The  amount  of  steel  should  be  about  the  same  in 
the  various  patented  arrangements  for  given  loads  and 
spans. 

Over  the  column  head,  the  amount  of  steel  should 
be  sufficient  to  resist  an  external  bending  moment 
equal  to  1-15  \VL  (for  interior  square  panel);  where 
W  equals  total  load,  live  and  dead,  on  panel;  L  equals 
spaa  centre  of  centre  of  column  along  direct  line. 

The  British  Government  has  appointed  a  Com- 
mission to  proceed  to  Canada  and  Newfoundland  to 


enquire  into  the  possibility  of  opening  up  new  sources 
of  supply  of  mining  timber  for  use  in  the  coal  mines 
of  ( ireat  Britain. 


Painting  Concrete  Surfaces 

A PAPER  by  H.  A.  Gardner,  read  before  the 
American  Society  for  Testing  Materials,  pre- 
sents data  tending  to  show   that    pure  oil 
paints  can  be  used  satisfactorily  for  panning 
concrete  surfaces  either  for  decoration  or  for  damp- 
proofing,  provided  the  surface  is  first  properly  primed. 

Probably  too  much  importance  has  been  attached 
to  the  alleged  destructive  action  of  lime  found  upon 
cement  surfaces.  It  is  well  known  that  setting  Port- 
land cement  develops  free  lime,  but  the  amount  to  ".e 
found  upon  a  Portland  cement  structure  should  be 
considered  as  negligible  in  most  instances,  so  far  is 
it  might  affect  a  well-designed  paint.  If  indeed  it  is 
advisable  to  neutralize  this  small  amount  of  Line,  pre- 
vious to  painting  the  cement  surface,  such  a  result  is 
not  to  be  properly  accomplished  with  an  organic  sub- 
stance, but  rather  with  an  inorganic  material  which 
readily  reacts  therewith.  A  solution  of  zinc  sulphate 
has  proved  most  efficient  for  this  purpose,  and  has 
been  used  for  many  years  with  practical  results,  es- 
pecially upon  freshly  laid  cement. 

As  the  result  of  a  series  of  tests  to  determine  the 
durability  of  various  types  of  paint  upon  Portland  ce- 
ment surfaces  exposed  to  the  weather,  Mr.  Gardner 
draws  the  following  conclusions : 

Opaque  white  pigments,  such  as  basic-sulphate 
white  lead,  basic-carbonate  white  lead,  zinc  oxide,  ar.d 
lithopone,  were  present  in  the  paints  which  gave  the 
best  results.  In  some  of  these  paints,  there  was  also 
a  percentage  of  inert  pigments,  such  as  barytes,  asbes- 
tine, whiting,  china  clay,  gypsum,  and  silica. 

Concrete  surfaces  can  be  decorated  with  excellent 
results  through  the  use  of  high-grade  oil  paints.  When 
the  cement  surface  is  freshly  laid  and  is  damp,  such 
paints  may  be  safely  applied  after  treating  the  ce- 
ment with  a  zinc  sulphate  primer. 


The  Proposed  Civic  Centre  at  Vancouver 

IN  view  of  the  open  competition  for  competitive 
designs  in  connection  with  the  development  of 
the  new  Civic  Centre  at  Vancouver  and  the  ex- 
tensive scheme  under  consideration,  some  de- 
tails concerning  the  proposed  buildings  will  be  of  in- 
terest. 

To  form  the  Civic  Centre  the  following  buildings 
will  be  grouped:  City  Hall,  Public  Hall  and  Auditori- 
um, Public  Library,  Technical  College,  Museum  and 
Art  Gallery.  It  is  proposed  that  the  City  Hall  be 
erected  first.  In  all  probability  the  construction  of 
the  Technical  College  and  Public  Library  will  be  un- 
dertaken soon  afterwards.  Next  in  order  will  be  the 
Public  Hall,  to  be  followed  by  the  Museum  and  Art 
Gallery.  The  City  of  Vancouver  and  the  Provincial 
Government  own  an  area  of  approximately  eight  acres 
which  will  probably  form  the  nucleus  of  the  scheme. 
Designs  must  be  addressed  to  the  Secretary.  Vancou- 
ver Civic  Centre,  Board  of  Trade  Rooms,  Molson's 
Bank  Building,  Vancouver,  on  or  before  12  o'clock 
noon,  November  31st,  1914.  The  committee's  award 
will  be  made  not  later  than  December  31st.  1914,  after 
which  date  the  designs  will  be  exhibited  in  Vancou- 
ver. 
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General  Points  on  Moving  Large  Structures* 

IN  preparing  a  building  or  structure  of  any  kind 
for  raising  and  moving  it  will  be  necessary  to 
make  a  careful  study  of  the  structure.  The 
weight  should  be  carefully  estimated,  the  gen- 
eral construction  of  the  building  should  be  understood, 
in  order  to  know  the  distribution  of  loads  on  present 
foundations.  The  character  of  ground  over  which  the 
structure  is  to  be  moved  should  be  considered,  especi- 
ally if  the  building  is  of  a  heavy  type. 

After  the  above  points  have  been  carefully  con- 
sidered, a  layout  is  made  showing  the  manner  of  pick- 
ing up  the  structure,  which  is  done  in  the  case  of  a 
brick  or  stone  structure  by  inserting  either  beams  or 
heavy  cross  timbers  at  proper  places  to  take  the  load 
without  causing  strains  in  the  main  structure,  when 
the  building  is  raised.  The  main  principle  in  raising 
structures  is  to  keep  conditions  as  nearly  as  they 
were,  when  on  original  foundations. 

In  the  case  of  steel  structures,  special  considera- 
tion is  given  to  each  individual  case  and  no  set  meth- 
od can  be  laid  down  for  the  work ;  however,  the  gen- 
eral principles  are  applicable  to  all  structures. 

The  following  sketch,  Fig.  1.  shows  the  manner  of 
building  a  blocking  and  the  setting  of  timbers  and  ar- 
rangement of  screws  for  raising  a  structure.  Regu- 
larity and  care  must  be  used  in  building  the  blocking 
and  in  the  manner  of  setting  the  screws  and  locating 
cross-timbers  for  taking  up  the  building. 

After  the  building  has  been  raised  the  required 
height  and  it  is  desired  to  move  it,  oak  runs  are  built 


In  the  alteration  of  buildings  such  as  the  change  in 
fronts  or  shoring  of  floors  or  the  supporting  of  heavy 
structures  where  high  blocking  would  be  required, 
pump  logs  or  drums  are  used.  Pump  logs  are  timbers, 
usually  8  x  8  in.  in  size,  but  often  larger,  one  end  of 
which  is  bored  to  a  4j^-in.  diameter  about  18  ins. 
deep.  In  this  hole  operates  the  screw,  the  lower  part 
of  nut  sets  in  the  4>l>-in.  hole  in  the  timber  and  the 
flange  of  nut  bears  directly  on  the  bottom  of  timber — 
more  often  a  collar  block  is  used  to  form  a  bearing  for 
the  nut.  Drums  are  usually  set  in  position  with  the 
screw  at  the  lower  end,  so  that  the  screw  may  be  more 
easily  operated. 


Sec+ion      A-  E> 
Fig.  1    Arrangement  of  blocking,  limbers  and  screws  lor  raising  a  building. 

and  the  building  lowered  on  rollers  which  bear  on  6  x 
8-in.  oak  inns  below  and  on  roller  planks  above,  after 
which  the  jackscrews  are  removed.  This  is  shown 
by  the  sketch,  Fig.  2. 

In  case  it  is  desired  to  turn  the  building  slightly, 
the  rollers  can  be  "cut,"  thai  is,  set  at  a  slight  angle 
to  the  general  direction  and  gradually  brought  over  to 
proper  line.  Cutting  the  rollers  is  a  term  used  for 
knocking  one  end  of  the  roller  slightly  with  ;i  hammer 
to  change  the  general  direction  of  the  structure  being 
moved.  However,  it  is  sometimes  necessary  to  actu- 
ally cut  the  rollers  with  a  saw.  Where  the  building  is 
to  lie  given  a  quarter  or  half  turn,  or  a  complete  turn, 
a  pivot  point  is  selected  and  runs  laid  and  rollers  set 
(..  operate  about  this  point  (  IT-:  I. 
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Fig.  2— Arrangement  of  runs  and  rollers  for  moving  a  building. 
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Fig.  \  -  Plan  for  moving  a  building  and  making  a  quarter  turn. 

In  the  moving  of  brick  structures  great  care  is  re- 
quired to  keep  the  building  level  and  the  movement 
uniform.  It  is  usually  customary  to  run  cables  entire- 
Is  around  the  building  and  tighten  by  means  of  ratch- 
ets. In  attaching  the  ropes  to  take  the  blocks  for  mov- 
ing a  brick  structure,  these  are  not  connected  directly 
to  any  part  of  the  brick  building,  but  to  the  timber  or 
Steel  grillage  upon  which  the  building  sets. 

The  building  is  watched  carefully  by  all  the  men  to 
assure  raising  in  a  level  position.  These  levels  are 
procured  by  means  of  ordinary  carpenters'  spirit  levels, 
which  are  placed  on  runs  and  timbers  which  support 
the  structures  and  these  kept  as  near  level  as  possible. 
In  raising  the  building  a  number  of  screws  arc  divid- 
ed anions  the  men.  Kach  man  may  have  ten  screws 
to  turn.  Kach  man  takes  his  screws  and  makes  two 
rounds  on  a  given  signal,    lie  starts  at  one  end  and 
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makes  a  quarter  turn  and  goes  through  to  the  end  of 
ht-  mtch  and  then  returns  and  stops  until  every  one 
else  i-  through  and  until  the  signal  to  turn  is  given 
again. 


The  Wiring  of  Large  Public  Buildings 

Ni  1  da--  ot  building  is  receiving  more  attention 
at  the  present  time  as  to  the  electrical  instal- 
lation than  our  large  hotels.  An  excellent 
example  of  this  is  the  Hotel  Macdonald, 
Edmonton,  one  of  the  chain  of  tine  hostelries  the  Grand 
[Yank  Pacific  Railway  Company  are  installing  across 
C  anada.  This  hotel,  in  common  with  the  Fort  Garry 
at  W  innipeg  and  the  Chateau  Laurier  at  Ottawa  boasts 
a>  complete  an  electrical  installation  as  can  be  found 
anywhere  on  the  continent.  The  architects  of  the 
building,  now  nearing  completion,  are  Messrs.  Ross  & 
Macdonald,  Montreal;  the  general  contractors  are  the 
Canadian  Stewart  Company,  Montreal.  The  electrical 
equipment  is  being  installed  by  the  L.  K.  Comstock 
Company. 

In  accordance  with  the  best  practice  no  wall  lights 
have  been  installed.  These  have  long  proved  unsatis- 
factory both  on  account  of  the  fact  that  they  generally 
render  a  re-arrangement  of  the  furniture  impossible 
and  also  because  they  do  not  provide  a  general 
illumination.  Prejudice  in  their  favor,  on  account  of 
their  decorative  effect,  has  died  hard,  however,  and  it 


is  onl\  w  ithin  the  last  couple  of  years  that  the  compar- 
ative uselessness  of  wall  lights  as  a  means  of  illumin- 
ating a  room  has  been  recognized. 

The  Motel  Macdonald  is  following"  the  most  ap- 
proved practice  and  installing  a  centre  ceiling  outlet 
in  each  room  with  at  least  three  baseboard  outlets. 
This  means  one  base  outlet  for  a  wiring  desk,  one  for 
the  dresser  and  one  for  a  reading  lamp  beside  each  bed. 
These  baseboard  receptacles  also  facilitate  the  use  of 
all  sorts  of  modern  electrical  appliances  such  as  curl- 
ing tongs,  electric  irons,  small  electric  heaters,  etc..  all 
of  which  add  to  the  comfort  and  convenience  of  the 
guests.  Further,  each  room  is  equipped  with  two  cir- 
cuits so  that  in  case  of  trouble  on  one  circuit  the  guest 
is  not  placed  at  the  inconvenience  of  being  without  il- 
lumination. Each  bedroom  floor  is  supplied  from  three 
panel  boards  which  lead  direct  from  the  main  switch- 
board thereby  insuring  a  portion  of  the  general  illu- 
mination in  each  floor  under  any  emergency  except  an 
entire  break-down  of  the  generating  plant  in  the  base- 
ment and  at  the  same  time  of  the  local  municipal  light- 
ing system. 

The  laundry  and  culinary  department  are  equipped 
with  the  latest  modern  electrically  operated  apparatus. 
Electric  elevators  are  installed  and  a  complete  electri- 
cally-driven ventilating  system.  The  laundry  machin- 
ery is,  of  course,  of  the  most  recent  design  and  the 
units  are  driven,  wherever  possible,  by  individual  mo- 
tors. 


Part  of  a  typical  floor  plan  of  Hotel  Macdonald,  Edmonton, tAlta. 
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The  lighting  is  supplied  from  a  110/220  volt,  three- 
wire,  direct-current  system.  Power  is  supplied  at  250 
volts  direct-current. 

The  hotel  is  supplied  with  its  own  generating  plant 
consisting  of  Goldie  &  McCulloch  engines  and  Tri- 
r.mph  Electric  Company  (Cincinnati)  generators.  In 
addition  to  the  private  plant  the  lines  of  the  Edmon- 
ton municipal  plant  have  been  extended  into  the  hotel 
as  insurance  against  break-down  in  the  private  plant. 


The  wiring  is  in  conduit  throughout,  the  material 
being  supplied  by  the  Conduits  Company,  Limited. 

In  addition  to  the  features  already  mentioned  a 
number  of  floor  outlets  have  been  installed ;  also  a  time 
clock  system,  a  telephone  system,  a  fire  alarm  system, 
and  a  vacuum  cleaning  system.  We  reproduce  here- 
with a  portion  of  a  typical  floor  plan.  The  portion  re- 
produced represents  perhaps  one-quarter  of  one  of  the 
five  floors. 


Reporting  on  Public  Service  Properties 

By  E.  P.  Roberts' 


THE  engineer  has  many  opportunities  to  benefit 
mankind  ;  by  research  work,  assisting  young- 
er engineers,  and  endeavoring  to  assist  in  ad- 
vancement of  all  kinds — civic,  industrial,  so- 
ciological— along  many  of  which  lines  his  training 
makes  him  especially  useful.  The  following  paper 
deals  only  with  his  employment  by  Capital  to  obtain 
returns  for  Capital,  and,  therefore,  values  are  financial 
values.   The  engineer  is  paid  in  cash  to  deliver  in  cash. 

Employment  of  Engineer  on  Financial  Basis 
Engineers  often  complain  that  their  compensation 
is  not  proportionate  to  their  ability  and  responsibility. 
After-dinner  speakers  especially  dwell  on  such  points. 
But  engineers  are  not  unique  in  this  respect.  From 
ministers,  lawyers,  doctors,  architects,  bankers,  manu- 
facturers' associations,  trade  associations,  and  other 
groups,  the  same  complaint  is  heard :  "If  it  were  not 
for  us,  where  would  be  our  civilization?  We  are  the 
great  benefactors  of  the  human  race ;  pay  us  what  we 
consider  is  in  accordance  with  the  benefit  we  confer." 
In  a  general  and  broad  way,  everyone  receives  for  his 
services  in  proportion  to  supply  and  demaild.  To  such 
extent  as  the  measure  of  compensation  is  financial, 
each  person  receives  an  amount  of  money  based  on 
what  the  buyer  believes  he  must  spend  to  obtain  that 
which  he  desires.  When  Capital  employs  an  engi- 
neer, it  is  on  the  basis  of  financial  benefit  to  Capital, 
and  the  engineer  accepts  employment  on  such  basis. 
If  the  engineer  does  not  furnish  to  Capital  the  best 
advice  obtainable  he  is  as  dishonest  as  if  he  does  not 
make  every  effort  to  obtain  full  value  from  a  contrac- 
tor wh6.se  work  he  supervises.  It  is  the  engineer's 
duty  to  study  each  and  every  question,  which  either 
directly  or  indirectly  affects  such  portion  of  the  prob- 
lem as  is  in  the  engineer's  charge,  and  then  to  advise 
the  representative  of  Capital  to  the  best  of  his  ability. 
If  personally  he  is  not  able  to  advise  competently,  he 
should  obtain  such  advice  and  pay  for  it,  or  inform 
his  superior  officer,  or  client,  that  certain  questions, 
or  certain  phases  of  some  one  question,  should  receive 
greater  attention  and  investigation  than  his  knowledge 
or  available  time  will  permit.  Many  engineers  have 
had  no  training  in  financial  matters,  but  it  is  becom- 
ing more  and  more  realized  that  the  engineer  should 
have  a  broad  training,  including  a  knowledge  of  the 
principles  of  economics,  accountancy,  and  business 
law,  and  should  be  able  to  study  engineering  prob- 
lems with  relation  to  financial  results.  There  has, 
possibly,  been  a  feeling  that  information  along  finan- 
cial lines  was  difficult  to  obtain,  or  so  intricate,  or  un- 
scientific in  character,  that  the  engineer  could  not  ex- 
pect, by  the  expenditure  of  such  effort  as  practicable, 
to  obtain  any  knowledge  which  would  be  helpful.  The 
engineer  appreciates  the  fact  that  he  must  obtain  a 
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broad  and  general  engineering  knowledge  before  spe- 
cializing, and  then  must  specialize  before  he  can  make 
exceptional  progress  in  any  line,  and  concludes  that 
there  is  no  time  available  in  which  to  obtain  knowledge 
along  other  lines,  or  there  is  no  necessity  for  it,  or 
both.  Whatever  the  reason  for  such  conclusions,  it  is 
erroneous  and  harmful  to  him  and  to  the  profession. 
If  representatives  of  the  legal  and  engineering  profes- 
sions in  any  one  city  are  compared,  it  will  be  found 
that  more  lawyers  than  engineers  are  consulted  on 
financial  questions.  Lawyers  receive  a  broad  general 
training,  as  do  engineers,  and  then  usually  specialize. 
There  are  always  a  number  of  prominent  lawyers  who 
are  directors  in  banks,  and  others  are  appointed  re- 
ceivers for  bankrupt  properties.  Of  course,  such  re- 
ceivers are  frequently  appointed  by  their  professional 
brethren — in  other  words,  by  judges.  Frequently,  if 
not  usually,  executive  ability  is  more  important  than 
legal  ability ;  in  fact,  frequently,  legal  questions  do 
not  represent  ten  per  cent,  of  the  problem.  Without 
reference,  however,  to  appointment  by  the  Court  (ac- 
quaintanceship or  professional  courtesy),  probably  the 
average  business  man  would  select  a  lawyer  rather 
than  an  engineer  for  such  a  position,  even  when  the 
business  is  a  manufacturing  or  transportation  one. 

Engineers  as  Railroad  Executives 

That  frequently  engineers  are  good  executives  is 
evidenced  by  the  growing  tendency  on  the  part  of 
steam  railroads  to  appoint  executives  from  the  engi- 
neering force.  This  is  especially  interesting  in  view 
of  the  increasing  difficulties  confronting  railroad  ex- 
ecutives at  the  present  time,  as  the  result  of  regula- 
tion by  the  Interstate  Commerce  and  Public  Service 
Commissions.  In  other  words,  now  that  the  business 
must  be  conducted  on  a  basis.  Wall-street  methods,  or 
those  frequently  considered  as  such,  arc  no  longer  per- 
missible. 

Comprehensive  Advice 

I  have  already  stated  that  the  engineer  should  have 
one  aim — namely,  to  obtain  dividends  for  capital;  but 
if  he  is  only  able  to  advise  as  to  the  technical  design 
and  construction  cost,  it  is  evident  that  his  Usefulness, 
and  therefore  the  value  of  his  advice,  is  exceedingly 
limited.  Me  may  be  able  properly  to  advise  eorrectl) 
as  to  the  financial  results  as  between  two  different 
classes  of  structure.  An  example  of  such  simple  char- 
acter arises  when  considering  the  comparative  advis 
ability  of  building  a  trestle  structure  or  a  comparative- 
ly permanent  bridge,  lie  may  be  able  to  report  as  to 
the  first  cost,  and  proper  allowance  for  maintenance 
and  depreciation  of  each,  and  possibly  correctly  state 
that,  for  the  case  under  consideration,  the  cheaper 
structure  is  the  preferable  one.  if  considered  on  the 
direct  basis  of  cost  per  year,  including  interest,  main- 
tenance, and  depreciation;  or  that  from  the  standpoint 
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properl)  consider  the  funds  available  and  financial  de- 
mands  al  other  points,  and  state  that  the  erection  of 
a  permanent  and  expensive  structure  can  wisely  be 
left  to  the  future.  The  above  example  is  a  compara- 
tively simple  one.  though  frequently  such  simple  cases 
are  not  sufficiently  investigated  by  the  engineer.  The 
engineer  cannot  expect  to  become  an  expert  lawyer, 
accountant,  economist,  or  financier;  at  least,  most  of 
us  \\.>r,ld  not  be  so  optimistic,  lie  should,  however, 
appreciate  and  understand  the  result  of  the  investiga- 
tion made  by  experts  along  such  lines,  and  the  appli- 
cation ol  SUcb  results  to  the  work  of  the  engineer. 
Co-operation 

The  engineer  should  also  appreciate  the  fact  that  it 
i-  pan  of  the  duty  of  the  engineer  to  inform  other  ex- 
perts as  to  many  facts  which  often  they  would  not 
know  existed  unless  he  calls  the  same  to  their  atten- 
tion, and,  in  addition,  there  are  many  factors  the  full 
value  and  effect  of  which  cannot  be  ascertained  except 
1>v  co-operative  effort.  Even  in  purely  technical  work 
the  engineer  must  rely  upon  others.  If  he  is  in  charge 
he  should  understand  the  general  principles  of  the 
methods  followed  by  his  assistants,  in  order  to  appre- 
ciate the  value  of  the  result  obtained  by  them,  and  to 
take  full  advantage  of  their  abilities.  For  example, 
many  of  us  are  no  longer  able  to  work  out  problems 
in  higher  mathematics;  but  if  we  did  not  know  what 
could  be  best  accomplished  by  the  application  of 
same,  or  understand  the  meaning  and  comparative 
value  of  the  answer  submitted,  we  would  not  instruct 
someone  to  make  the  investigation  or  calculation;  in 
fact,  we  might  not  have  such  a  man  in  our  employ, 
because  we  would  not  feel  the  need  or  appreciate  his 
usefulness.  To  obtain  the  answer  to  a  technical  ex- 
ample is  important:  that  is  what  we  pay  the  assistant 
to  do.  To  ascertain  the  value  of  the  answer  and  place 
it  in  the  proper  place  with  relation  to  all  the  other 
factors  of  the  main  problem,  is  what  our  employer 
pays  us  to  do. 

Technical  School  Training 

In  the  past  few  years  more  and  more  attention 
has  been  given  in  technical  schools  to  instructing  the 
students  in  the  fundamental  principles  of  accounting, 
business  procedure,  and  business  law.  A  leadei  in 
such  work  is  Dr.  A.  C.  Humphrey,  now  President  of 
the  Stevens  Institute  of  Technology.  He,  by  virtue 
of  his  business,  in  addition  to  technical  training,  real- 
ized the  importance  of  starting  the  students  along  the 
lines  above  mentioned,  in  order  that  they  might,  to 
as  great  a  degree  as  practicable,  not  only  understand 
the  general  principles,  but,  of  more  importance,  appre- 
ciate their  bearings  upon  and  relation  to  the  technical 
work  of  the  engineer.  Lectures  and  examinations  on 
such  subjects  have  been  for  many  years  part  of  the 
regular  work  at  Stevens.  Recently  a  conference  was 
held  at  Stevens  upon  "The  Engineer's  Part  in  the  Reg- 
ulation of  Public  Utilities."  The  conference  was  at- 
tended not  only  by  alumni  and  guests,  but  also  by  the 
under  graduates.  It  was  addressed  by  a  number  of 
prominent  corporation  officials  and  by  a  member  of  a 
public  service  commission.  It  seems  to  me  that  many 
of  those  present,  though  especially  the  students,  will 
become  bigger  men  and  more  competent  and  fully- 
rounded-out  engineers,  because  of  the  conference;  not 
so  much  on  account  of  the  information  conveyed,  valu- 
able as  it  was,  but  because  of  the  inspiration  resulting 
from  hearing  such  subjects  discussed  under  conditions 
especially  tending  to  influence  young  men. 


First. — What  is  a  Public  Service  or  Public  Utility 
1  Vi  iperty  ? 

Second. — Why  is  it  constructed? 

Evidently  the  answer  to  the  first  question  is  that 
a  public  service  property  is  one  constructed  to  give 
service  to  the  public.  The  service  may  be  rendered  by 
the  community — municipal  ownership— but  such  is  not 
the  ownership  of  the  properties  now  to  be  considered, 
though  the  same  general  principles  should  be  applied, 
including  engineering,  operation,  and  accountancy.  A 
public  service  property  is  usually  considered  as  one 
furnishing  service  to  the  public,  but  the  ownership  of 
which  is  private.  The  peculiar  characteristic  features 
are  that  the  owners  agree  to  give  adequate  service, 
and  the  public  agrees  to  give  the  owners  the  oppor- 
tunity to  furnish  the  service.  Certain  privileges  are 
granted,  such  as  condemnation  of  properties  for  right 
of  way,  rights  in  the  streets,  etc.  Frequently,  not  al- 
ways, the  public  permits,  or  practically  assures,  a 
monopoly,  either  during  "good  behaviour"  or  for  a  spe- 
:ified  period.  The  person  who  serves  is  a  servant — at 
least,  according  to  the  dictionary ;  but  in  fact  the 
duties  of  the  servant  are  liable  to  be  forgotten.  The 
person  served  is  the  employer  or  "boss."  Sometimes 
the  latter  term  not  only  seems  more  personal,  but  also 
more  applicable.  Commissioner  C.  J.  Prouty,  of  the 
Interstate  Commerce  Commission,  in  an  address  to  the 
Cleveland  Chamber  of  Commerce,  stated:  "Now,  to  go 
back  to  my  proposition  that  the  railroad  is  the  ser- 
vant of  the  public.  Assume  that  you  had  an  intelli- 
gent servant,  who  was  especially  skilled  to  do  a  par- 
ticular thing,  how  would  you,  as  a  prudent  master, 
treat  that  servant?  You  would  certainly  give  him 
enough  to  live  on,  because  he  couldn't  work  until  he 
could  properly  subsist."  Mr.  Prouty  also  stated,  re- 
ferring to  the  railroads,  that  the  servant  was  at  one 
time  the  master,  and,  if  I  correctly  understand  his 
statement,  that  there  is  now  a  tendency  to  starve  the 
servant  and  to  take  away  both  incentive  and  ability 
to  give  adequate  service. 

Another  way  of  considering  the  relationship  is  that 
of  a  special  partnership  agreement  between  the  public 
and  the  public  service  corporation. 

Franchise  Period 

Franchises  may  be  short  term,  perpetual,  or  inde- 
terminate. Short-term  franchises  have  many  defects, 
perpetual  franchises  frequently,  possibly  inherently,  do 
not  properly  protect  the  public,  or  the  owner,  or  both  : 
they  are  either  "wide  open"  or  have  unwise  restric- 
tions. Indeterminate  franchises,  sometimes  termed 
indeterminate  permits,  are  permits  to  control  and  oper- 
ate during  "good  behaviour"  on  the  part  of  the  cor- 
poration legally  supposed  to  be  "enjoying"  the  opera- 
tion, whatever  may  be  the  facts  as  to  such  enjoyment. 
It  is  also  often  presumed  that  the  owner  will  be  pro- 
tected from  competition  because  it  is  in  the  interest 
of  the  public  that  the  utility  be  a  "monopoly,"  and 
that  if  the  owner  exercises  reasonable  care  in  design- 
ing, constructing,  and  operating  the  utility,  that  he  will 
be  permitted  to  obtain  and  retail  such  form  of  enjoy- 
ment as  results  from  dividends.  To  an  increasing  de- 
gree it  is  becoming  a  fact  that  public  service  commis- 
sions are  not  only  protecting  the  public,  but  also  are 
— or,  at  least,  some  are — protecting  the  owners  and 
instructing  the  public  as  to  not  only  what  is  fair  treat- 
ment, but  also  what  is  in  the  permanent  interest  of 
the  public. 

In  the  issue  of  January,  1911,    of    the  American 
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Academy  of  Political  and  Social  Science  (Electric 
Railway  issue),  the  statement  is  made  that  the  Wis- 
consin theory  is  that  the  franchise  is  a  privilege  con- 
ferred by  the  State,  and  not  a  contract  between  the 
municipality  and  the  company,  and  that  it  is  subject 
to  State  regulation  when  and  as  regulation  is  required. 
Massachusetts  permits  a  certain  "location,"  and  other 
States  have  different  angles  of  approach  ;  but,  I  believe, 
that  the  general  tendency  is  towards  control  and  pro- 
tection. Control,  as  to  financial  scheme  and  securities 
issued  and  as  to  service;  protection,  as  to  avoidance  of 
all  forms  of  special  tax,  for  which  the  public,  or,  rather, 
the  users,  must  pay  or  not  obtain  adequate  service 
and  protection  from  competition.  An  indeterminate 
franchise  is  somewhat  similar  to  an  indeterminate  sen- 
tence, as  it  is  also  dependent  upon  "good  behaviour." 
Both  indeterminate  franchises  and  indeterminate  sen- 
tences have  good  features,  though  the  particular  recip- 
ient may  not  always  appreciate  the  application. 

The  second  question  is,  '"Why  is  a  public  service 
property  constructed?" 

The  answer  might  seem  to  be  because  of  the  public 
need.  The  correct  answer  is  because  someone  thought 
it  would  pay  him.  It  is  the  same  reason  which  exists 
for  putting  forth  any  effort.  The  question  always 
asked  is,  "Will  it  be  profitable?"  In  a  business  trans- 
action the  profit  is  measured  in  money.  There  must 
be  a  promoter,  and  this  promoter  is  a  most  helpful 
member  of  the  community,  though  not  always  for  it. 

W  hy  is  an  engineer  employed  to  report  on  a  public 
service  property?  Usually  in  order  to  inform  his 
client  as  to  whether  the  property  has  paid,  or  will  pay, 
or  both,  on  the  investment.  The  engineer  must,  or 
should,  be  a  skilled  prophet. 

The  author  then  went  on  to  consider  the  prepara- 
tion of  a  report  upon  a  proposed  interurban  electric 
railroad,  touching  briefly  upon  some  special  features 
of  reports  relative  to  existing  properties  and  properties 
other  than  interurban  railroads. 


Mr.  J.  G.  Koppel,  Superintendent  of  Bridges  at 
Sault  Ste.  Marie,  Ont.,  describes  in  "Railway  and  Lo- 
comotive Kngineering,"  a  clever  bridge  repair,  which 
may  be  found  noteworthy  in  connection  with  other 
structures.  A  crack  developed  in  the  foundation  oi 
the  bridge  crossing  the  ship  canal  at  Soo.  Ontario,  as 
shown,  which  amounted  to  lifteen-sixteenths  of  an 
inch.  A  Y2-\r\.  steel  plate  was  made  in  three  sections, 
and  drilled  to  lit  on  the  jack-shoe  bolts,  and  one  jack- 
shoe  at  a  time  was  removed  and  the  plate  laid  in  place 
and  the  jack-shoe  replaced.  When  both  plates  were 
secured  in  position,  then  the  centre-plate  was  put  in 
and  the  belts  screwed  down,  and  when  all  were  in  ten- 
sion tlic  masonry  was  drawn  into  its  original  posi- 
tion, while  a  mixture  of  cement  was  poured  into  the 
crack,  which  made  a  very  good  job,  as  the  foundation 
is  now  apparently  as  good  as  could  be  desired,  and 
safer  than  the  original  structure,  as  nothing  short  of 
an  earthquake  could  move  the  steel  plate  that  was 
added  to  the  structure.  Not  only  so,  but  it  is  evident 
at  a  glance  that  a  new  idea  has  been  added  to  struc- 
tures of  this  kind.  Masonry  under  direct  vertical  pres- 
sure is  always  reliable,  but  under  slightly  horizontal 
pressure  of  an  intermittent  kind,  such  as  is  caused  by 
the  oscillation  of  a  heavy  locomotive  and  attached 
train  rounding  a  curve,  the  tendency  of  the  masonry 
to  crack  or  dislocate  is  very  great,  and  a  reinforcing 
plate  should  be  used. 


Canada's  Trade  With  Germany 

In  view  of  the  fact  that  Canada  is  absolutely  pro- 
hibited from  trading  with  Germany,  the  following  com- 
parative returns  are  interesting: 


Imports—  Exports—  Totals 

Fiscal  (Merchandise)  (Merchandise)  Imports 

Years  Total  Total  and  Exports 

1894    $  5,872.085  $2,046,052  $  7,918,137 

1895    4,983.369  626,976  5.610,345 

1896    6,454,705  757.531  7.212,236 

1897    5,785.546  1,045,432  6.830,978 

1898    5,763,784  1,837,448  7,601,232 

1899    7,381.149  2,219,569  9,602.068 

1900    8,706.641  1,715,903  10,422,544 

1901    6,677,959  2.141.552  8,820,816 

1902    10.919,994  2,692,578  13,612.572 

1903    12.127,867  2,097,699  14.225.566 

1904    8,028,544  1,819,223  9,847,767 

1905    6,642,095  1,146,654  7,788,793 

1906    7,040,091  1.872,557  8,912.648 

1907  (9  months)    ...  5,483,207  1,066,605  6,549.812 

1908    8,250.745  2.374.607  10.625,352 

1909    6,001.406  1,476,552  7.478,006 

1910    7,958,264  2. 50 1,1  ill  10.459,455 

1911    10.087.199  2,663,017  12,750.216 

1912    11.146,739  3.S14.914  14.961.660 

1913    14,473,833  3.402.394  17,876.227 


IT  is  refreshing  to  learn  from  Mr.  \\  .  X.  Ashplant, 
City  Engineer  of  London.  Out.,  that  the  Euro- 
pean  war  has  not  materially  affected  municipal 
projects  in  the  Forest  City.  Work  is  proceeding 
as  usual  on  various  local  improvements,  and  upwards 
of  four  hundred  men  are  employed  on  the  construction 
of  storm  and  sanitary  sewers,  pavements  and  cement 
walks.  It  is  the  intention  of  the  city,  we  are  told,  to 
continue  constructional  operations  as  long  as  weather 
permits.  Of  course  it  must  not  be  taken  that  there  is 
an  abundance  of  work  at  London  and  that  this  city  is 
a  sure  haven  for  all  the  unemployed,  but  conditions 
generally,  so  far  as  the  local  situation  is  concerned, 
are  very  satisfactory.  The  municipal  programme  now 
being  carried  out  comprises  sanitary  sewers,  cement, 
brick,  asphalt  and  reinforced  concrete  pavements,  and 
the  various  storm  sewer  contracts  undertaken  early  in 
the  season. 


A  new  method  of  destroying  teredos,  a  pest  which 
has  caused  enormous  damage  in  the  destruction  of 
piles  used  in  wharfage  construction  in  north  Pacific 
coast  ports,  particularly  in  Vancouver.  Seattle  and 
Tacoma,  by  turning  an  electric  current  into  the  piles, 
is  being  tried  in  Seattle.  These  pests  have  so  far  suc- 
cessfully defied  all  attempts  to  eradicate  them  from 
the  timbers  supporting  the  various  structures  along 
the  water  front  in  the  Puget  Sound  and  British  Colum- 
bia ports,  and  a  means  of  destroying  them  will  prove  a 
great  saving  to  individuals  and  companies  maintaining 
docks  and  wharfage  properties  on  the  coast. 


An  increasing  share  of  the  rapidly  growing  con- 
sumption of  cement  in  the  United  States  is  being  sup- 
plied by  the  domestic  industrv.  production  having 
risen  from  H,()(X),(XH)  barrels  in  'lS'H)  to  ,».?.(XM).(XX)  in 
P>13;  while  imports  of  cement  have  fallen  from  2,350,- 
000  barrels  in  1890  to  95,827  barrels  in  the  fiscal  year 
1('14,  with  one  exception  the  lowest  total  reported  in 
main  vears. 
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The  Cost  of  Doing  Business,  as  a  Factor  in 

Contract  Work 

By  Edwin  L.  Seabrook 

Wll  \  I'  does  it  cost  to  do  business?  This. is  a  ly  always  offset  by  some  disadvantage  generally  over- 
vital  question  to  every  one  engaged  in  a  looked  in  making  the  comparison.  Cheap  rent  for  one 
competitive  line,  such  as  building  construe-  may  be  offset  by  undesirable  location,  increased  ex- 
tion.  \  ital  as  it  always  has  been  and  is,  it  pense  in  handling  work,  holding  trade,  or  securing  a 
1  s  understood  bj  some,  applied  by  a  Eew,  misunder-  proper  share  of  the  natural  increase  in  business.  Per- 
Stood  and  misapplied  b\  many  and  unheeded  by  many  sonal  interviews  with  hundreds  of  firms  in  one  line  of 
more.  It  i-  vital  because  upon  its  proper  application  the  building  business  on  this  very  question  of  a  level 
depend-  the  profits  to  be  derived  from  the  business.  expense  rate  of  conducting  business  in  the  same  city 
Every  price  asked  for  a  piece  of  work  is  or  should  confirms  the  statement  that  no  one  firm  has  any  ad- 
he  composed  of  four  items:  cost  of  material;  cost  of  vantage  over  another. 

labor;  expense  of  conducting  the  business;  profit.  Some  of  the  items  that  enter  into  the  cost  of  doing 
It  is  impossible  to  perform  any  contract,  however  business  are:  rent;  interest  on  investment;  light  and 
small,  without  the  first  three  of  the  above  items  enter-  heat;  insurance:  fire  and  liability;  taxes,  depreciation 
ing  into  the  price  asked.  It  is  possible  and  many  do  of  tools,  plant,  etc.;  horse  and  wagon;  office  help;  ad- 
gel  along  without  the  last  item — profit.  This  is  not  vertising;  telephone;  printing;  postage;  bad  accounts; 
intentional,  but  because  the  third  item — expense — is  salary  of  proprietor. 

not  properly  understood  and  applied.    If  the  item  of  Every  one  of  these  items  must  come  out  of  lhe 

expense  1-  not  known  how  is  it  possible  to  intelligently  price  reCeived  for  work.    If  these  items  are  not  put 

estimate  and  compile  a  price  for  doing  work?    Many  into  the  prke  in  the  form  of  expense  it  is  not  possible 

winder  at  the  end  of  the  year  where  the  profits  are  to  get  them  QUt  unless  the  fourth  item— profit— com- 

they  believed  were  being  made  during  the  twelve  pre-  posing  the  price  is  robbed.    The  cost  of  the  above 

goes  on  Sundays,  holidays,  nights,  rainy  days,  through 

The  difference  between  Eorty  cents  an  hour  paid  to  dull  times;  it  stares  one  in  the  face  three  hundred  and 
a  mechanic  and  the  sixty  cents  received  for  that  hour's  sixty-nve  days  in  the  year.  Any  one  keeping  an  ac- 
tinic on  jobbing  looks  like  a  big  margin  ot  profit  and  count  of  cash  expended  can  readily  ascertain  the 
many  are  deceived  by  it  because  the  expense  of  carry-  amount  Qf  the  different  items  entering  into  the  cost  of 
ing  on  the  business  one  hour  is  not  accurately  under-  doing  business.  Many  do  not  do  this  and  their  case 
stood.  \\  hen  the  microscope  of  cost  analysis  is  put  on  ;s  hopeless;  others  do  not  keep  an  accurate  cash  ac- 
this  twenty  cents  very  little  of  it  will  show  as  profit.  count  and  thus  pay  out  sums  for  expense  which  are 

During  the  hour  the  mechanic  worked  a  very  large  never  included  in  any  attempt  to  ascertain  the  cost; 
percentage  of  this  twenty  cents  was  sent  out  in  many  others  are  not  over  particular  to  include  every  item, 
directions  for  many  items  of  expense;  when  the  ex-  One  person  told  the  writer  when  he  named  many  small 
pense  for  the  hour  is  -taken  out  very  little  is  left  of  it.  items  not  included  in  his  schedule  of  expense:  "Don't 
No  doubt  many  will  look  askance  at  the  statement  get  the  thing  down  too  fine."  Too  many  are  afraid  of 
that,  unless  the  employer  charges  fifty  per  cent,  more  this  measuring  rod.  One  important  item  is  often  over- 
per  hour  than  is  paid  mechanics  when  hiring  them  to  looked;  that  is,  interest  on  the  amount  of  money  in- 
some  one  else  by  the  hour,  he. is  hardly  breaking  even,  vested.  This  item  should  come  in  the  expense  ac- 
This  is  a  fact,  nevertheless,  in  some  lines  of  building  count,  because  if  the  money  was  not  invested  in  the 
work  and  can  be  clearly  demonstrated.  Whether  the  business  it  could  be  loaned  and  bring  a  fair  return, 
titty  per  cent,  is  too  little  or  too  much  in  some  lines  of  The  same  principle  will  apply  to  buildings  owned  by 
building  work,  the  principle  will  maintain.  the  proprietor  who  thinks  a  proper  rental  should  not 

The  cost  of  conducting  business  is  more  often  1111-  be  included  in  the  expense  account, 

derestimated  than  over-rated.     Many  are  willing  to  Disbursements  of  money  in  any  form  of  contract 

delude  themselves  with  the  plea  that  they  are  not  business  can  generally  be  classified  under  three  heads, 

under  as  much  expense  as  some  other  competitor;  in  Material,  productive  labor,  and  expense.    By  produc- 

only  exceptional  cases  is  this  true.    One  man  thinks  tive  labor  is  meant  mechanics  who  actually  produce 

because  he  works  himself,  does  his  bookkeeping  (wdiat  something  for  which  a  price  can  be  charged.    A  driver 

i~  done)  at  home  nights,  he  cannot  possibly  have  as  or  a  clerk  would  not  come  under  the  head  of  "Produc- 

much  expense  as  the  competitor  doing  no  mechanical  tive  Labor."    Any  payment  of  money,  therefore,  that 

work  himself  and  employing  office  help.    This  theory  cannot  be  charged  to  productive  labor  or  material  is 

may  be  correct,  but  it  cannot  be  worked  out  in  prac-  and  must  be  a  part  of  the  expense  of  doing  business, 

tice.     No  employer  can  himself  do  mechanical  work  This  simple  classification  of  expenditures  may  assist 

all  the  time,  and  unless  he  does,  this  beautiful  calcu-  many  who  wish  to  ascertain  what  it  is  costing  them  to 

lation  is  upset;  at  least  one-third  of  his  time  will  be  do  business. 

-pent  in  looking  after  work,  collecting  and  many  other  Assuming  that  a  fairly  accurate  schedule  of  ex- 
things  of  like  nature.  His  expense  goes  on  while  he  pense  has  been  made,  what  about  the  application? 
i-  attending  to  these  duties,  but  he  is  not  producing  This  is  more  important  than  may  seem  at  the  first 
anything  to  meet  it.  glance.  ' 

An  analv-i-  will  show  that  the  cost  of  conducting  There  are  two  methods,  both  of  which  have  been 

business  is  just  about  the  same  for  each  one  in  any  par-  widely  discussed  within  the  last  three  years.    One  is 

ticular  place  in  the  same  line  of  business.    One  may  to  add  the  cost  of  labor  and  material  for  the  previous 

have  an  advantage  over  some  one  else,  but  this  is  near-  year  and  find  the  percentage  of  expense  on  this  total. 


rffR    CONTRACT  RECORD 


The  other  is  to  make  the  productive  pay  roll,  or,  in 
other  words,  time,  bear  the  entire  burden  of  expense. 
The  first  named  method  seems  to  be  (although  mis- 
takenly) the  easiest  understood  and  applied  and  is  the 
most  frecjuently  used.  Like  many  other  easy  things  it 
is  often  misleading  and  subject  to  fluctuation.  It  often 
allows  the  user  to  ease  his  conscience  when  in  a  tight 
place  by  not  insisting  upon  it  being  applied  in  full. 
Those  who  honestly  use  this  method  are  on  much 
safer  ground  than  those  who  make  a  guess  at  the  ex- 
pense and  get  about  half  enough.  The  second  method 
is  somewhat  newer,  not  quite  so  well  understood,  but 
is  just  as  easy  of  application  as  the  first,  and  is  much 
safer  because  it  lays  a  plumb  line  on  every  item  of 
work  done,  is  more  accurate,  more  uniform  and  does 
not  allow  loopholes  through  which  to  crawl  by  knock- 
ing off  part  of  the  percentage  which  should  be  added 
to  high  priced  materials  with  the  plea  that  the  job  will 
not  stand  it. 

Application  of  Cost 

Shall  the  expense  of  conducting  business  be  ap- 
plied by  the  percentage  method  on  the  cost  of  labor 
and  material  combined  or  on  productive  labor  alone? 
This  is  important  because  it  does  affect  very  material- 
ly the  price  named  in  some  cases.  The  latter  method 
makes  the  time  it  takes  to  do  the  work  bear  the  entire 
expense.  There  is  a  vast  difference  between  material 
and  time  regarding  expense.  The  only  expense 
incurred  by  material  is  the  interest  on  the 
money  invested  in  it.  Expense  is  measured  by  time 
and  goes  on  every  day  in  the  year,  whether  holiday, 
weather  conditions  permit  of  working,  or  in  lost  time, 
etc.  Rent  and  a  hundred  other  items  are  not  measured 
l>y  the  cost  of  material,  but  by  time.  The  whole  ex- 
pense is  so  much  for  a  year,  a  month,  a  day.  down  to 
so  much  an  hour.  A  man  renting  space  in  a  garage 
pays  for  the  time  occupied  regardless  of  the  cost  of 
the  machine.  Time  measures  the  expense  of  doing 
business  and  this  should  be  applied  on  the  time  i- 
takes  to  produce  the  given  piece  of  work  regardless  of 
the  cost  of  material.  Ten  pounds  of  iron  may  be  work- 
ed into  an  article  in  an  hour;  but  it  may  take  three 
hours  to  make  another  ten  pounds  of  iron  into  some- 
thing else.  The  latter  should  bear  three  times  as 
much  expense  as  the  first.  Ten  pounds  of  copper  may 
be  worked  up  by  the  tinner  in  the  same  time  as  ten 
pounds  (xf  iron;  while  one  costs  six  times  as  much  as 
the  other  the  same  amount  of  expense  should  be  ap- 
plied to  each.  Simply  because  the  copper  as  material 
cost  more  than  the  iron,  in  the  working  it  did  not  con- 
sume any  more  rent  and  other  expense.  It  is  there- 
fore most  unjust  to  make  it  bear  several  times  more 
expense  than  the  iron,  which  would  be  the  case  if  ap- 
plied mi  a  percentage  basis  of  material  and  labor. 

One  simple  illustration  will  show  how  easy  it  is 
to  disregard  the  cost  of  doing  business  and  almost  tOSS 
it  aside  entirely  when  it  is  applied  on  the  cost  of  labo 
and  materia!.  Let  us  assume  a  bid  is  asked  on  some 
work  and  the  estimator  allows  twenty  per  cent,  of  the 
cost  of  labor  and  material  for  expense-.  The  material 
COSts  $100;  labor,  $25.  or  $125  ;  20  per  cent,  for  expense 
is  $25,  making  a  total  of  $150,  upon  which  can  be  add- 
ed the  desired  profit. 

Suppose  the  one  for  whom  the  work  is  to  be  done 

wishes  the  material  changed  to  a  much  more  expensive 
one;  something  that  will  cost,  say,  si\  times  as  much, 

It  will  take  a  little  more  labor  for  tins  expensive  nia 
terial,  but  for  the  illustration  let  it  remain  the  same, 
The  estimate  then  would  be:   Material,  $<>IX);  labor, 


$25,  or  $625 ;  20  per  cent,  for  expense,  $125.  Totai, 
$750.  Note  that  the  expense  item  has  jumped  from 
$25  to  $125  by  simply  changing  the  material.  Doe.s 
any  one  pretend  to  say  that  the  "expense"  of  doing 
this  work  increased  $100  simply  because  of  the  in- 
creased cost  of  the  material?  How  many  would  say: 
"If  I  add  that  amount  for  expense  I  will  get  the  work." 
If  the  amount  is  not  added  there  is  a  certain  loss  be- 
cause the  percentage  of  expense  is  based  partly  on  the 
price  of  material.  The  expense  calculation  at  the  be- 
ginning of  the  year  showed  that  20  per  cent,  must  oe 
added  to  the  cost  of  labor  and  material  in  order  to 
meet  this  item.  If  $50  or  $75  of  this  particular  $100  is 
disregarded  who  can  say  that  this  is  not  a  loss?  True, 
the  loss  may  not  be  realized,  but  the  expense  must 
come  from  somewhere.  If  a  sufficient  amount  is  not 
in  that  column  it  must  come  from  the  profit  column. 
If  the  expense  item  had  been  placed  entirely  upon  the 
time  it  took  to  perform  the  work  the  price  for  the  more 
expensive  material  would  have  been  more  reasonable. 

Perhaps  the  wide  difference  in  some  estimates  is 
not  due  so  much,  as  is  often  intimated,  to  ignorance  o'' 
error,  as  the  proper  application  of  the  expense  item. 

How  shall  the  expense  be  applied  to  time  alone?  It 
is  the  simplest  of  all  methods.  Take  the  wages  paid 
mechanics  or  productive  pay  roll ;  take  every  item  of 
expense  and  compare  the  two;  get  the  percentage  of 
expense  to  pay  roll;  if  the  pay  roll  to  mechanics  that 
produce  is  $5,000  a  year  and  the  expense  is  $2,500  then 
the  expense  is  50  per  cent,  of  the  productive  pay  roll. 
W  hen  a  dollar  is  spent  in  wages,  fifty  cents  has  gone 
in  many  directions  for  expense.  Let  no  one  deceive 
himself  about  50  per  cent,  being  too  high  a  percentage 
for  many  lines  of  building  work.  Experience  ft'<  m 
more  than  nine-tenths  of  the  tests  made  by  comparing 
a  pay  roll  book  and  the  expense  account  shows  that  it 
is  around  50  per  cent.,  varying  but  little  one  way  or 
the  other.  If  this  be  a  fact  can  the  employer  pay  a 
mechanic  forty  cents  an  hour,  hire  him  to  some  one 
else  for  fifty-five  cents  and  make  a  profit? — National 
Builder. 


At  Hamilton.  Out.,  the  principal  work  now  under 
way  is  the  West  End  sewage  disposal  plant,  which 
will  be  completed  during  the  next  five  or  six  weeks  at 
a  cost  of  $70,000.  The  main  pumping  station  at  the 
Beach  will  be  finished  in  a  couple  of  months.  These 
works,  with  the  asphalt  paving  construction,  w  ill  main- 
tain the  activities  of  the  Engineering  Department  for 
the"  remainder  of  the  season.  It  is  intended  to  ask  the 
provincial  government  for  authority  to  proceed  with 
the  installation  of  a  trunk  sewerage  system  in  the 
eastern  p. u  tii >n  of  the  city  at  an  estimated  cost  of  $1 10,- 
<X)(). 


The  Nova  Scotia  Steel  &  Coal  C  ompany  is  report- 
ed to  have  received  a  large  contract  for  slu-lls  for  the 
Canadian  artillery.  Contracts  for  the  production  of 
shells  are  said  t .  ■  have  been  placed  with  all  the  stefcl 
plants  possessing  the  necessary  equipment  for  turning 
them  out. 

Manufacturers  in  the  electrical  trade  on  the  other 
side  of  the  border  claim  that  the  removal  of  German] 
from  the  field,  even  temporarily,  will  result  in  divert 
ing  to  the  United  States  electrical  orders  worth  $100 
(XJO.(XX). 
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Constructional  Features  of  a  Double-Deck 
Gar  Barn  at  Vancouver 


Work  i>  already  well  advanced  on  the  construction  of  a 
car  ham  foi  the  B.  C.  Electric  Railway  Company,  Limited, 
at  Vancouver,  B.C.,  the  estimated  cost  of  the  structure  being 
$350,000. 

Some  years  ayo  the  company  purchased  an  entire  city 
block  in  the  Mount  Pleasant  district  with  the  idea  of  utiliz- 
ing the  block  for  car  barn  purposes.  The  block  has  a  front- 
am-  on  Main  Street,  one  of  the  principal  car  line  streets  in 
the  district,  and  extends  to  Quebec  Street,  the  other  boundary 
streets  being  Thirteenth  Avenue  and  Fourteenth  Avenue. 
On  the  north  half  of  the  block  the  company  several  years 


Interior  new  B.C.E.R.  car  barn. 

ago  erected  two  car  barns  of  the  galvanized  iron  type  of 
construction,  capable  of  accommodating  60  cars.  The  new 
barn  now  in  course  of  construction  is  located  on  the  south 
end  of  this  block  and  adjoins  the  old  structure.  The  new 
barn  will  be  two  storeys  in  height  on  Main  Street  and  one- 
storey  in  height  on  Quebec  Street,  the  difference  in  grade  be- 
tween the  two  streets  being  such  as  makes  this  plan  possible. 
The  dimensions  are  about  350  feet  by  130  feet,  the  height  of 
each  storey  being  approximately  20  feet.  On  the  ground 
lloor  the  entire  area  will  be  available  for  the  housing  of 


cars,  the  ten  trucks  making  provision  for  62  cars.  The  Que- 
bec Street  frontage  of  the  second  storey  is  placed  45  feet 
back  from  the  street  line,  thus  giving  a  floor  area  of  302  by 
LUO  feet,  sufficient  for  the  accommodation  of  58  cars.  This 
will  make  the  total  capacity  of  the  new  barn  120  cars  and 
the  total  capacity  of  the  company's  barns  on  the  block,  180 
cars. 

The  block  is  naturally  low  lying  and  after  investigation 
"I  I  lie  soil  the  engineers  decided  that  a  pile  foundation  was 
advisable  for  the  new  barn.  The  average  length  of  the  piles 
driven  is  20  feet  and  the  building  is  so  designed  that  the 
entire  load  is  carried  on  the  piles,  no  allowance  being  made 
for  any  load  being  carried  on  the  soil. 

The  general  type  of  construction  throughout  the  entire 
building  is  reinforced  concrete  skeleton  with  the  exception 
of  the  columns  between  the  first  and  second  floors,  where 
steel  is  used  in  order  to  economize  floor  space. 

The  building  will  be  finished  with  13-inch  brick  walls  on 
the  outside.  In  these  walls  will  be  fixed  steel  sash  glazed 
with  quarter-inch  wired  glass  and  steel  doors  of  the  rolling 
type  which  are  to  be  chain  operated.  Practically  all  the 
tracks  on  the  first  floor  will  be  provided  with  pits  for  inspec- 
tion  purposes.  The  floor  consists  of  five-inch  reinforced 
concrete  slabs  between  the  rails,  these  being  supported  on 
12-inch  square  concrete  piers,  placed  at  about  seven  feet  cen- 
tres, extending  from  the  pit  floor.  The  pit  floor  is  Ax/z  feet 
below  the  level  of  the  barn  floor  and  is  formed  of  six-inch 
concrete  with  piles  under  each  of  the  track  pedestals  and 
building  columns.  The  floor  is  graded  to  drain  into  four 
channels  10  inches  wide  which  run  the  whole  length  of  the 
building  and  are  covered  with  iron  gratings. 

The  second  floor  will  be  used  merely  for  storage  pur- 
poses, no  provision  being  made  for  inspection  pits,  etc.  Five- 
inch  reinforced  concrete  slab  construction  is  used  with  rein- 
forced concrete  girders  8  by  24  ins.  placed  under  the  rails. 
The  second  storey  is  supported  on  concrete  covered  steel  col- 
umns placed  between  each  pair  of  tracks,  the  centres  varying 
from  23  feet  5  inches  to  29  feet  6J4  inches  and  the  lengthwise 
spacing  being  about  20  feet  4  inches.    The  cross  girders  be- 
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First  floor  plan  B.  C.  E.  R.  Company's  new  car  barn,  Vancouver,  B.C. 


tween  the  columns  are  3  feet  10  inches  in  depth.  The  roof 
of  the  building  will  be  3^-inch  reinforced  concrete  slab  car- 
ried on  cross  concrete  beams  18  inches  in  depth. 

For  the  construction  of  the  building  it  was  necessary  to 
excavate  about  12,000  cubic  feet  of  earth.  The-  approximate 
amount  of  concrete  used  is  5,500  yards  and  the  construction 
plans  call  for  the  use  of  about  400  tons  of  steel. 

The  building  will  be  heated  by  an  indirect  heating  sys- 
tem, oil  fuel  being  used.  This  installation  consists  of  two  70 
h.p.  boilers,  the  heating  being  driven  through  ducts  running 
through  the  building,  by  a  130-inch  fan.  For  the  rooms  set 
apart  for  the  use  of  barn  employees  and  street  car  men  a 
direct  steam  heating  system  will  be  employed. 

In  accordance  with  the  requirements  of  the  fire  under- 
writers a  steel  tower  carrying  a  water  tank  with  a  capacity 
of  35,000  gallons  will  be  installed  above  the  second  storey. 
This  is  connected  with  a  sprinkler  system  which  provides  2,- 
450  heads  throughout  the  building,  both  roof  and  aisle 
sprinklers  being  installed.  Both  floors  are  divided  into  two 
sections  by  a  thirteen-inch  brick  fire  wall. 

One  track  on  each  floor  will  be  arranged  for  the  wash- 
ing and  painting  of  cars.  On  the  lower  floor  provision  is 
made  for  a  room  for  sand  drying  and  the  storage  of  oil.  On 
this  floor  is  also  located  a  shop  for  carrying  out  minor  repair 
jobs,  a  'freight  elevator  5  by  8  feet  in  size  connecting  the 
shop  with  the  second  floor. 

The  cars  will  enter  the  first  floor  of  the  barn  direct  from 
Main  Street.  For  the  purpose  of  affording  entrance  to  the 
second  floor  the  company  will  construct  a  track  from  Main 
Street  along  Thirteenth  Avenue  and  Quebec  Street  to  the 
second  storey  entrance.  The  plans  of  the  company  provide 
for  the  continuation  of  the  facade  of  the  new  barn  along  the 
entire  Quebec  Street  frontage  of  the  block. 

It  is  expected  that  a  portion  of  the  accommodation  af 
forded  by  the  barns  will  be  available  by  October  1st. 

The  new  barn  is  designed  to  accommodate  the  cars  of 
the  company  operating  in  the  eastern  section  of  Vancouver 
as  well  as  its  South  Vancouver  lines.  For  the  accommoda- 
tion of  its  cars  operating  in  the  western  section  of  the  city  the 
company  last  year  constructed  a  large  car  barn  in  the  Kit- 
silano  district. 


Operations  are  progressing  satisfactorily 

of  the  Emscliffe  Apartments,  a'  Toronto, 
cost  of  the  new  building  is  9300,000.  The 


on  the  erection 
The  estimated 
construction  is 


high.  Me  ssrs.  Deeth  &  Son  are 
contractors,  and  Mr.  X.  G.  Beggs, 


the  owners  and  general 
Toronto,  is  the  architect. 


From  Winnipeg  comes  the  announcement  by  lion.  Dr. 
Montague,  Minister  of  Public  Works,  that  work  on  tin-  Pro- 
vincial Parliament  Buildings  will  be  undertaken  immediate- 
ly. Constructional  operations  on  the  new  law  courts  at  Win- 
nipeg are  to  be  continued  as  long  as  weather  permits. 


A  plan  for  the  water-works  system  for  W  est  Vancouver, 
submitted  by  Mr.  H.  L.  McPherson,  has  received  the  ap- 
proval of  the  Municipal  Council,  and  in  all  probability  a  by- 
law will  be  submitted  to  the  ratepayers.  The  estimated  out- 
lay is  $150,000. 


The  C.  P.  R.  Pitt  River  bridge  in  British  Columbia,  which 
has  been  built  at  a  cost  of  $1,000,000.  is  Hearing  completion. 
1'lie  contractors  for  the  sub-structure  were  the  Foundation 
Company,  and  for  the  superstructure  the  Dominion  Bridge- 
Company.  The  sub-structural  work  was  described  at  length 
in  the  Contract  Record  of  September  30. 


At  a  meeting  of  the  directors  of  the  Dominion  Stool 
Corporation  the  President,  Mr.  }.  11.  Plnmmer,  ex- 
pressed regret  that  the  demand' had  fallen  off' just 
when  the  plant  had  attained  its  high  point  of  efficiency, 
both  as  regards  production  and  quantity.  He  said," 
however,  that  the  Company  were  not  losing  any  time 
in  getting  alter  new  Business.  The  war  had  diverted 
quite  a  number  of  contracts  to  the  plant.  England 
bad  already  placed  orders  for  2,000  tons  of  rails  and 
2,000  tons  of  wire  rods,  and  negotiations  were  pend- 
ing in  another  direction  for  a  large  order  of  rails. 


It 


steel,  stucco  and  brick,  and  the  building  will  be  eight  Htoreys 


is  announced  that  work  on  the  harbor  develop- 
men!  at  Toronto,  will  be  continued  in  accordance  with 
the  plans  laid  out  at  the  beginning  of  tile  season,  de 
spite  the  conditions  in  Europe.  The  Harbor  Commis- 
sion, of  which  Mr.  Alex.  C.  Lewis  is  secretary  will  ex 
pend  approximately  $1,400,000  this  year  on"  reclama- 
tion work,  pile  driving,  piers  and  the  excavation  t>( 
the  ship  canal  in  Ashbridge's  Raw  About  10(H)  men 
are  now  employed,  half  of  them  being  In  tin-  service 
ol  contractors,  and  the 
I  larbor  Hoard. 


remainder  in  the  employ  oi  the 
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Dr.  W.  A.  Parks,  Director  Royal  Ontario  Museum 
of  Palaeontology 

M\\Y  readers  of  the  Contract  Record  and  Engi- 
neering Review  will  be  familiar  with  the  Report 
<«n  the  Building  and  Ornamental  Stones  of  Can- 
ada issued  recently  by  the  Department  of  Mines 
of  tlie  Dominion  Government.  The  author  of  this  valuable 
work  is  Dr.  \Y.  A.  Parks,  Director  of  the  Royal  Ontario 
Museum  of  Palaeontology,  and  Associate  Professor  of  Geol- 
ogy. University  of  Toronto. 

W  illiam  Arthur  Parks  was  born  at  Hamilton  in  1368 
and  entered  the  University  of  Toronto  at  the  age  of  twenty. 
1  our  years  later  he  graduated  with  tirst-class  honors  and 
was  awarded  the  Cawtborne  Medal  in  Natural  Sciences. 
Upon  leaving  the  l'niversity  be  accepted  a  post  as  chemist 
with  the  Canadian  Copper  Company,  of  Sudbury,  Ont.,  and 
I  lev  eland,  Ohio.  In  the  following  year  he  was  appointed 
Fellow  in  Geology  at  the  University  of  Toronto.  During  the 
summers  of  1897-8-9  he  was  employed  as  a  geologist  by  the 
Bureau  of  Mines  of  the  Province  of  Ontario  and  prepared 


Dr.  Parks. 

a  number  of  valuable  reports.  Dr.  Parks  has  the  distinction 
of  having  been  virtually  the  discoverer  of  the  Porcupine  gold 
fields.  In  1900  the  University  of  Toronto  conferred  upon 
him  the  degree  of  Doctor  of  Philosophy,  his  thesis  for  the 
degree  being  "The  Huronian  of  the  Moose  River  Valley." 

In  1898  Dr.  Parks  was  appointed  Lecturer  in  Geology  at 
the  University  of  Toronto,  and  in  1904  he  became  Associate 
Professor  of  Geology.  From  1900  to  190"),  during  the  sum- 
mer seasons,  he  carried  on  important  geological  investigations 
for  the  Dominion  Government.  The  work  for  which  he  is 
best  known,  perhaps,  was  undertaken  by  him  in  1910  and 
has  been  continued  to  date.  We  refer  to  his  Monograph  on 
the  Building  and  Ornamental  Stones  of  Canada.  So  far,  in 
this  connection,  the  investigations  have  covered  New  Bruns- 
wick. Xova  Scotia,  Prince  Edward  Island,  Quebec,  Ontario 
and  Manitoba. 

Dr.  Parks  was  appointed  Director  of  the  Royal  Ontario 
Museum  of  Palaeontology  only  last  year.  He  is  essentially 
the  man  for  the  work,  having  had  exceptional  opportunities 
of  becoming  an  all-round  geologist.  Up  to  1904  his  work 
lay  chiefly  in  mineralogy  and  in  Pre-Cambrian  and  Economic 


Geology.  Since  that  time,  in  accordance  with  the  wish  of 
the  University  authorities,  he  has  devoted  his  time  more  par- 
ticularly to  palaeontology,  stratigraphical  and  economic  geol- 
ogy. I  n  addition  to  numerous  official  reports,  a  number  of 
papers  on  scientific  subjects,  notably  a  series  of  researches 
on  the  Stromatoporoids  of  America,  are  the  results  of  his 
investigations. 

Reverting  to  Dr.  Parks'  report  on  Canada's  Building  and 
Ornamental  Stones,  it  is  of  interest  to  recall  that  he  was 
engaged  for  this  work  by  the  Mines  Branch  in  April,  1910, 
when  it  was  planned  to  devote  a  large  volume  of  the  series 
to  a  particular  province  or  group  of  provinces.  The  results 
of  the  first  summer's  field  work  in  Ontario  are  embodied  in 
the  Mines  Branch  report  No.  100,  entitled,  "The  Building 
and  Ornamental  Stones  of  Canada,  Vol.  1."  The  first  part 
of  this  volume  contains  general  information  with  regard  to 
♦he  quarrying,  testing  and  handling  of  stone.  Part  2  is  de- 
voted to  a  systematic  description  of  the  various  building 
and  ornamental  stones  in  that  part  of  Ontario  which  lies 
south  of  the  Ottawa  and  French  rivers.  The  usefulness 
and  high  standard  of  this  monograph  are  attested  by  the  fact 
that  there  have  been  nearly  four  thousand  requests  for  copies 
of  it  since  October,  1912,  when  it  was  issued,  as  well  as  by 
scores  of  complimentary  letters  from  the  highest  authorities 
and  from  men  prominent  in  the  quarry  industry  in  Canada 
and  the  United  States. 

Early  in  1911  Dr.  Parks  agreed  to  prepare  a  second  vol- 
ume on  the  Building  and  Ornamental  Stones  of  the  Maritime 
Provinces.  The  summer  of  1911  was  spent  in  field  work  and 
sixty  quarries  were  visited.  An  edition  of  four  thousand 
copies  has  recently  been  published  as  Report  No.  203  of  the 
Mines  Branch.  The  third  portion  of  the  work  is  still  in 
the  press,  although  a  brief  synopsis  of  it  is  contained  in  the 
Mines  Branch  Summary  Report  for  1912.  It  will  consist  of 
an  exhaustive  description  of  the  limestones,  sandstones, 
granite,  marble,  slate,  and  other  building  and  decorative 
materials  of  the  Province  of  Quebec.  This  last  summer 
the  field  work  has  been  completed  on  the  stones  of  Mani- 
toba, preparatory  to  the  publication  of  Vol.  IV.,  which  will 
include  Manitoba,  Saskatchewan  and  Alberta. 

As  evidence  of  the  esteem  in  which  Dr.  Parks  is  held,  it 
may  be  in  order,  perhaps,  to  publish  statements  made  for  the 
Contract  Record  and  Engineering  Review  by  President  Fal- 
coner, of  the  University  of  Toronto,  and  Sir  Edmund  Walker: 
President   Falconer. — "By  his   ability  and  constant 
work  Dr.   Parks  has  earned  an  enviable  reputation  in 
palaeontology,  and  as  he  is  still  a  young  man  he  should 
have  many  years  before  him  in  which  to  add  greatly 
to  the  good  results  that  he  has  already  accomplished. 
Recently  his  work  on   the  building-  stones  of  Canada 
has  attracted   considerable  attention.     We   regard  him 
as  a  Canadian  scientist  of  high  promise." 

Sir  Edmund  Walker. — "The  fact  that  Dr.  Parks  is 
the  Director  of  the  Royal  Ontario  Museum  of  Palaeon- 
tology is  evidence  of  the  opinion  held  of  him  as  to  his 
acquirements  in  palaeontology  and  stratigraphy.  On 
the  latter  subject  he  is  one  of  the  best  informed  men 
in  Canada,  especially  regarding  the  economic  side  of  his 
subject  in  connection  with  our  building  stones.  He 
has  an  enormous  capacity  for  hard  work  and  his  papers 
on  palaeontology  already  rank  among  the  best  produc- 
tions of  their  kind." 

Like  most  other  men  of  achievement,  Dr.  Parks  is  a  very 
modest  man  and  the  statements  of  President  Falconer  and 
Sir  Edmund  Walker  were  obtained  by  us  in  the  ordinarj 
round  of  journalistic  enterprise. 

In  closing,  it  may  be  added  that  Dr.  Parks  is  a  Fellow 
of  the  Geological  Society  of  America  and  a  member  of  the 
Canadian  Mining  Institute.    As  a  member  of  the  Executive 
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Council  of  the  12th  International  Geological  Congress,  he 
has  prepared  a  number  of  valuable  guide  books. 


W.  Chase  Thomson  has  been  elected  to  membership  in 
the  American  Society  of  Civil  Engineers. 

Mr.  E.  J.  Smith  (Lumsden  Building,  Toronto)  has  been 
appointed  Clerk  of  Works  on  the  new  Registry  Office  now 
under  construction  at  Toronto.  The  appointment  was  made 
by  the  Hoard  of  Control  on  the  recommendation  of  the  Prop- 
erty Commissioner.    The  salary  is  $150  a  month. 

Mr.  D.  E.  Lloyd  Davies  has  been  appointed  City  Engi- 
neer of  Cape  Town  at  a  salary  of  £2;000  per  annum.  Mr. 
Davies,  who  resigns  the  City  Engineership  of  Alexandria  to 
take  the  new  position,  was  formerly  Assistant  City  Engi- 
neer of  Birmingham,  Eng.  He  has  a  world-wide  reputation 
as  a  consulting  engineer,  particularly  in  regard  to  drainage 
and  sewage  disposal  schemes. 

Mr.  E.  L.  Horwood,  of  Ottawa,  has  been  appointed  Chief 
Architect  of  the  Department  of  Public  Works  and  has  al- 
ready assumed  his  new  duties.  The  appointment  is  made  to 
fill  the  vacancy  caused  by  the  retirement  of  Mr.  David 
Ewart,  who  now  becomes  consulting  architect,  after  filling 
the  major  office  for  some  forty  years.  The  post  is  an  im- 
portant one,  since  it  embraces  the  responsibility  for  the  de- 
sign and  supervision  of  practically  all  Government  buildings. 


The  Cedars  Rapids  Power  Development 

The  structural  portion  of  the  Cedars  Rapids  Manufac- 
turing and  Power  Company's  plant  at  Cedars,  P.Q.,  is  nearly 
completed.  The  fourth  progress  report,  just  issued,  states 
that  at  the  end  of  August  97  per  cent,  of  earth  excavation 
other  than  stripping  and  trench  work,  and  90  per  cent,  of  the 
rock  excavation  was  done.  The  earth  excavation  in  trenches 
and  ditches  and  stripping  seats  of  the  bank  is  completed, 
while  94  per  cent,  of  the  rock  excavation  was  transported 
and  placed.  Of  the  stone  protection  50  per  cent,  was  done, 
and  97  per  cent,  of  the  transporting  and  placing  of  excavated 
earth  was  finished.  The  power  house  building  is  complete, 
and  work  has  been  started  on  the  wing  dam  at  the  north 
end.  Three  generators  have  been  installed  and  are  ready 
for  operation.  All  the  material  in  the  tail-race  has  been  re- 
moved, enabling  the  tail-race  cofferdam  to  be  dismantled. 

The  transformer  house,  sixty  per  cent,  of  which  is  com- 
pleted, is  constructed  by  the  unit  method,  with  the  exception 
of  the  columns,  which  were  cast  in  place.  Practically  aii 
of  the  slabs  which  go  to  make  up  this  building  have  been 
cast,  and  the  work  of  assembling  them  is  progressing  rapidly. 
The  transformer  bouse  will  contain  the  machinery  for  step- 
ping up  the  voltage  of  current  for  transmission  to  Mont- 
real and  to  Messina,  N.Y.  The  general  contractors  arc 
T'raser,  Brace  and  Company. 


The  contract  for  the  proposed  shipbuilding  plant  and 
dry  dock,  which  is  to  be  erected  at  North  Vancouver,  has 
been  signed  at  Ottawa  on  behalf  of  his  firm  l>y  Mr.  II.  Sprat t , 
Managing  Director  of  the  Amalgamated  Engineering  Com- 
pany, Victoria,  B.C.  Arrangements  for  the  project  were 
completed  in  London  before  the  war  broke  out.  so  that  there 
appears  to  be  nothing  to  prevent  the  construction  of  the 
plant  in  the  mar  future.  The  estimated  expenditure  is  $5,- 
$00,000. 


The  E.  Laurie  Company,  Montreal,  have  been  awarded, 
by  the  Council  of  Montreal  West.  P.Q.,  a  contract  for  the 
supply  and  installation  of  an  incinerator,  of  a  capacity  of  10 
tons  per  24  hours.  The  incinerator  is  of  the  Dearie  type, 
and  will  be  manufactured  in   Minneapolis,  Minn 


Mainly  Constructional 

East  and  West — From  Coast  to  Coast 


A  new  incorporation  at  Toronto  is  that  of  the  Toronto 
and  Canadian  Building  Company.  The  firm  will  carry  on  a 
joint  building  and  supply  business. 

At  Hamilton,  Ont..  the  excavation  for  a  $1,000,000  soap 
factory  which  is  to  be  erected  by  Messrs.  Proctor  &  Gamble, 
Cincinnati,  Ohio,  is  to  be  put  in  hand  at  once. 

The  city  of  Peterborough  has  received  assurance  from 
the  Minister  of  Public  Works  that  there  will  be  little  delay  in 
getting  the  proposed  new  public  building  under  construction. 

The  new  St.  Charles  Hotel,  at  the  corner  of  Bay  and 
Richmond  streets,  Toronto,  is  nearing  completion.  The 
owner  is  Mr.  J.  J.  O'Xeil,  and  the  architect,  Mr.  J.  P.  Hynes, 
of  Toronto. 

The  City  of  Halifax.  X.S.,  has  just  placed  in  service  a  3^ 
million-gallon  concrete  reservoir.  This  reservoir  will  equal- 
ize the  pressure  and  maintain  the  supply  at  the  highest  point 
in  the  high  service  district. 

The  exterior  work  on  the  new  technical  high  school, 
now  being  erected  at  Toronto  at  a  cost  of  $2,000,000,  is  well 
advanced.  The  architects  are  Messrs.  Ross  &  Macdonald. 
and  the  general  contractors  Messrs.  Xorcross  Brothers. 

Xanaimo,  B.C.,  has  the  matter  of  a  Carnegie  library  un- 
der consideration  and  in  all  probability  a  by-law  will  be  sub- 
mitted to  the  ratepayers  shortly.  The  Carnegie  Corporation 
of  New  York  have  offered  $50,000  towards  the  building. 

On  October  19  the  ratepayers  of  Uxbridge,  Ont.,  will 
vote  on  a  by-law  to  raise  $200,000  for  electric  railway  con- 
struction. The  project  is  a  joint  undertaking  of  the  Pro- 
vincial Hydro-Electric  Commission  and  the  Municipality  of 
Uxbridge-.  ' 

The  new  armoury  whish  the  Dominion  Government  is 
erecting  at  Winnipeg  at  a  cost  of  $520,000.  has  reached  the 
roofing  stage.  The  building  is  of  steel  and  stone  construction 
and  is  being  erected  by  Messrs.  Carter-Halls-Aldinger  Com- 
pany, Winnipeg. 

Good  progress  is  being  made  on  the  seven-storey  rein- 
forced concrete  warehouse  under  erection  at  Toronto  for 
Mcssrsi  G.  R.  Gregg  &  Company.  The  architects  are  Messrs. 
Prack  &  I'errine,  and  the  general  contractors  Messrs.  Alex- 
ander Shunway  &  Utz  Company. 

At  Edmonton,  new  stores  and  offices  will  be  erected  by 
Mr.  J.  X.  Pomerleau,  at  a  cost  of  $125.000.  Plans  are  being 
prepared  by  Messrs.  Hardie  &  Markland,  Edmonton,  for  a 
four-storey  building,  50  ft.  by  150  ft.  in  dimensions,  of  re- 
inforced concrete,  brick  and  steel  construction. 

The  Dominion  Government's  large  elevator  at  Saskatoon 
has  been  completed  and  will  be  ready  for  operation  on  Octo- 
ber 15.  The  building  has  eighty-four  tubular  concrete  bins 
and  is  the  largest  single  unit  elevator  in  the  world.  There 
is  accommodation  lor  ll.OOO.OOO  bushels  of  grain. 

The  exterior  work  on  the  apartment  house  which  Messrs. 
A.  I..  &  J,  A.  Caron  are  erecting  at  Durochers  Street.  Mon- 
treal, at  a  cost  of  $108,000  is  nearing  completion.  The  new 
building  is  eight  storeys  high.  100  ft.  by  50  It.  in  dimensions, 
of  brick  and  stone  construction.  The  architects  are  Messrs. 
Gauthier  &  Daoust,  Montreal,  and  the  general  contractor  is 
Mr.  G.  Melodic.  Montreal. 

The  City  Council  of  Hamilton  is  contemplating  (he  erec- 
tion of  a  bridge  750  feet  long  at  Burlington  Heights.  This 
structure  is  identified  with  the    Toronto- Hamilton  concrete 
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roadwa)  project  The  estimated  cost  of  the  bridge  is  $200,- 
100     Mr  A    F,  MacalhlRi  is  City  Engineer  of  Hamilton. 

At  Notre  Ihiiiit  ile  Grace  (Montreal),  foundation  work 
15  111  progress  on  the  new  Catholic  Orphanage,  which  is  be- 
in«  erected  at  a  cost  of  $173,000.  The  architect  is  Mr.  A. 
Piche,  oi  Montreal,  and  the  general  contractors  are  Messrs. 
I  1'  Deakin  &  Company,  Limited.  Montreal.  The  building 
1-  to  be  of  stone  and  brick  construction. 

The  \dinimst  ration  Hoard  of  the  Greater  W  innipeg  water 
district  has  awarded  contracts  on  construction  amounting  to 
OVW  $6,000,000,  The  successful  tenderers  are  all  Winnipeg 
firms.  Messrs.  James  H.  Tremblay's  award  is  for  $945,945; 
l'homas  Kelly  &  Sons.  $1.:>0 1,485:  and  the  Northern  Con- 
struction Company,  allied  with  Carter,  Halls  &  Aldinger,  for 
JU. 895.2 10. 

l'he  widening  of  the  Lachine  Canal  above  the  Cote  St. 
Pan!  lock  has  been  finished  and  as  a  result  of  the  season's 
work  of  the  Government  contractors  the  curve  which  former- 
ly made  that  part  of  the  waterway  difficult  to  navigate  has 
been  removed,  portions  of  the  canal  now  having  more  the  ap- 
pearance of  a  basin.  The  work  has  been  carried  out  under 
the  supervision  of  Lieut-Colonel  H.  K.  Lordly,  the  Govern- 
ment engineer.  In  March  last  the  work  of  remaking  a  portion 
of  the  canal  was  commenced,  and  the  intervening  seven 
months  have  seen  a  very  considerable  change.  Although 
operations  will  not  be  discontinued  entirely  for  another  six 
weeks  there  only  remain  unfinished  portions  of  the  concrete 
wall  of  the  canal  which  will  form  a  wharf.  Another  part  of 
the  work,  the  power  house  building  at  Cote  St.  Paul, 
has  to  be  completed,  but  this  will  not  be  done  un- 
til next  year.  The  cost  of  the  eight  months'  work  will  amount 
to  about  $400,000.  At  times  there  have  been  as  many  as  a 
thousand  men  employed  on  the  contracts,  and  by  the  end  of 
the  season  there  will  have  been  excavated  more  than  100,000 
cubic  yards  of  earth. 


Building  Materials  Now  Made  of  Rock 

The  marked  increase  in  disastrous  fires  is  directing  more 
attention  every  day  to  the  need  of  fireproof  building  materials 
that  can  be  relied  upon.  The  failure  of  many  so-called  fire- 
proof materials  when  subjected  to  the  intense  heat  of  large 
conflagrations  suggests  the  need  of  more  careful  judgment 
in  the  choice  of  these  materials,  as  well  as  a  more  stringent 
interpretation  of  fireproof  building  regulations. 

The  demand  for  building  materials  that  would  not  be 
affected  by  fire  has  encouraged  manufacturers  to  experi- 
ment with  all  kinds  of  materials,  but  the  only  one  that  has 
thus  far  successfully  withstood  all  tests  is  a  peculiar  rock 
known  as  Asbestos. 

Asbestos  runs  in  veins  usually  nearly  parallel  to  th-' 
ground,  in  various  thicknesses  from  a  mere  line  to  three  or 
four  inches  thick.  Some  of  these  veins,  however,  reach  a 
depth  of  200  feet.  In  mining  this  rock,  after  removing  the 
surface  of  the  earth,  the  rock  is  drilled  and  blasted  the  same 
as  granite  or  any  other  stone. 

Deposits  of  asbestos,  in  one  or  more  of  its  allied 
species,  are  found  to  a  limited  extent  in  Russia,  Italy, 
Egypt.  India.  South  Africa  and,  in  fact,  in  all  parts  of  the 
world.  But  that  which  is  mined  in  Canada  is  about  all  that 
is  of  much  commercial  value,  as  other  varieties  are  either 
too  brittle  to  utilize  or  too  hard  to  mine.  By  far  the  largest 
of  these  Canadian  mines  is  owned  by  the  H.  W.  Johns- 
Manville  Company,  of  New  York. 

This  asbestos  rock,  when  properly  worked,  produces 
long  silk  fibres,  which  are  manufactured  into  fireproof  goods 
of  various  kinds,  the  most  familiar  of  which,  no  doubt,  is 
the  asbestos  theatre  curtain. 

These  asbestos,  or  rock  fibres,  are  made  into  felt,  much 


ali  nig  the  line  that  the  felt  for  hats  is  manufactured.  This 
felt  is  then  saturated  with  Trinidad  Lake  Asphalt,  after  whicn 
several  of  these  sheets  are  cemented  together  with  this  ma- 
terial and  thus  made  into  ready  roofings. 

For  shingles,  these  rock  fibres  are  mixed  with  Portland 
cement  and  other  ingredients,  put  into  moulds  of  various 
sizes,  and  subjected  to  intense  hydraulic  pressure  The 
various  colors  are  mixed  with  these  ingredients,  producing 
shingles  of  a  number  of  handsome  shades.  Asbestos  wood 
or  lumber  is  also  made  in  much  the  same  manner  as  the 
shingles.  Another  use  that  is  made  of  this  mateiial  is  in 
stucco,  also  wall  plaster.  Here  the  asbestos  fibres  take  the 
place  of  hair  ordinarily  used  and  the  asbestos  rock  takes 
the  place  of  sand. 

Another  material  which  is  fast  gaining  favor,  chiefly 
because  of  its  fire-retarding  qualities,  is  Mastic,  for  floors. 

The  importance  of  fireproof  construction  can  rot  be 
over  estimated,  and  that  architects  and  buildets  are  fast 
realizing  this  is  shown  by  the  increase  in  the  substitution 
of  fireproof  building  materials  for  those  of  an  inflammable 
nature. 


Tubular  Steel  Tripod 

Several  novel  features  introduced  into  the  construction 
of  the  Morris  Folding  Tubular  Steel  Tripod  are  described  in 
bulletin  Yl7,  of  which  a  copy  has  been  submitted  to  us  by 
the  Herbert  Morris  Crane  &  Hoist  Company,  Limited.  One 
feature  which  will  appeal  to  contractors,  structural  engineers, 
stone  workers  and  other  users  of  this  kind  of  lifting  gear  is 
the  ability  to  fold  up  the  tripod  without  removing  any  bolts 
or  pins.  A  broad  flange  is  provided  on  each  foot  to  enable 
the  tripod  to  carry  a  load  on  soft  ground,  and  a  square  point 
gives  a  good  "grip"  on  harder  surfaces.  Another  new  fea- 
ture is  the  provision  of  a  small  pulley  at  the  top  of  the  tri- 
pod by  which  a  small  rope  can  be  used  to  haul  up  the  heavy 
lifting  block  or  to  handle  very  light  loads  quickly.  Every  tri- 
pod is  tested  with  a  50  per  cent,  overload,  so  that  the  safety 
of  the  user  is  always  assured.  It  is  worthy  of  note  that  even 
in  the  one-ton  capacity  the  Tripod  is  light  enough  for  one 
man  to  carry  on  his  shoulder.  Those  who  have  had  expeii- 
ence  of  hauling  around  the  home-made  wooden  shear-leg  will 
be  able  to  appreciate  this  feature  to  the  full. 


Coming  Road  Congress  in  Chicago 

Arrangements  for  the  Eleventh  Annual  Convention  of 
the  American  Road  Builders'  Association,  which  is  to  be 
held  at  Chicago,  December  14-18  next,  are  nearing  com- 
pletion. We  learn  that  essentially  the  same  plan  for  the 
programme  as  that  adopted  at  recent  conventions  will  be 
followed.  The  various  subjects  to  be  treated  have  been  so 
chosen  as  to  cover  the  important  phases  of  the  three  general 
divisions  of  the  subject  of  highway  work — Organization, 
Construction  and  Maintenance.  Each  topic  will  be  intro- 
duced by  a  short  paper  presented  by  an  authority  especially 
selected  for  his  knowledge  of  the  subject  on  which  he  will 
speak.  Among  the  topics  to  be  treated  are  the  following: — 
"Road  and  Pavement  Dimensions— Widths,  Depths  and 
Crown;"  "Road  Foundations — Concrete.  Telford,  Gravel, 
etc.;"  "Organization;"  "Traffic — Present  Tendencies,  Prob- 
able Development  and  Regulation;"  "Machinery  for  Con- 
struction and  Maintenance;"  "Brick  Roads  and  Streets;" 
"Surface  or  Floors  for  Bridges;"  "Bituminous  Construction 
and  Maintenance — Recent  Practice;"  "Concrete  Roads;" 
'Recent  Practice  in  the  Construction  of  Wood  and  Granite 
Block  Pavements;"  "Earth  and  Gravel  Road  Construction;" 
"Street  Paving  in  Small  Cities;"  "Convict  Labor  in  Road 
Construction"  and  "Dust  Prevention  and  Street  Cleaning." 


Contracts  Department 


News    of   Special   Interest   to   Contractors,   Engineers,   Manufacturers  and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage  and 
Roadways 

Gait,  Ont. 

Town  Council  has  had  work  started 
on  construction  of  4-ft.  cement  sidewalk 
on  east  side  of  Rowell  Street,  from  Pol- 
lock Avenue  to  McNaughton  Street. 
Work  is  being  carried  out  by  day  labor, 
under  supervision  of  Engineer.  Mr.  Jas. 
McC  artney  is  the  Clerk. 

London,  Ont. 

Tenders  close  with  W.  G.  Murray, 
Greene  Swift  Bldg.,  Architect,  October 
8th,  for  contract  in  connection  with  con- 
struction of  1  storey,  80  x  75,  steel  and 
brick  garage  on  Dundas  and  Colborne, 
for  Drs.  H.  A.  and  W.  J.  Stevenson,  .'!".) I 
Dundas  Street. 

Leamington,  Ont. 

Town  Council  has  in  contemplation 
laying  of  mains  from  Lake  and  instal- 
ling additional  equipment  to  waterworks 
system.    R.  M.  Selkirk  is  clerk. 

Medicine  Hat,  Alta. 

Flour  Mill  for  Maple  Leaf  Milling 
Company,  Board  of  Trade  Building,  To- 
ronto, general  contractor  for  which  is 
Geo.  H.  Archibald  &  Company,  827 
Union  Bank,  will  be  completed  by  No- 
vember 1st. 

Notre  Dame  des  Laurentides,  Que. 

Tenders  have  been  called  by  Muni- 
cipal Council  (Sec.-Trcas.,  Luc  Pellc- 
tier)j  for  gravelling  road,  the  general 
contractor  of  which  is  J.  B.  Cloutier, 
St.  Romould.    Estimated  cost  is  $13,750. 

Niagara-on-the-Lake,  Ont. 

Plans  are  in  progress  for  macadamiz- 
ing and  concrete  curbing  on  Queen 
Street,  for  Town  Council.  W.  E.  Ly- 
all  is  clerk;  J.  C.  Gardner,  Queen  Street 
Niagara  Falls,  Ont..  engineer. 

Ottawa,  Ont. 

Plans  have  not  as  yet  been  prepared 
for  Watson  Carriage  Company's  $15,000 
plant  to  be  located  on  Murray  and  Friel 
Streets.  Old  building  has  been  razed. 
Mr.  Plank  is  the  manager. 

Tenders  for  paving  1,353  sq.  yds.  wood 
block  and  8:30  lineal  ft.  gutters  on  York 
Street,  estimated  t<>  cost  $7,000.  will  be 
called  shortly  by  City  Council.  F.  C. 
Ask  with  is  Engineer. 

Oshawa,  Ont. 

A  conference  is  to  be  held  shortly 
with  regard  to  contemplated  Cement 
Roadway  to  be  constructed  between 
Othawa  and  Toronto.  Town  Council 
and  Provincial  Government  are  jointly 
interested. 

Stamford  Twp..  Ont. 

Township  Council  is  laying  k  miles  "i 
Water  Main,  upon  which  work  has  start 
ed.     Frontier    Construction  Company, 
general  contractors,  Niagara  kails,  Ont 

Summerland,  B.C. 

The  contract  for  part  of  the  work  of 
raising  dam   at    Trout   Creek   has  been 


awarded  to  Mr.  Robert  Mitchell,  City 
will  recmire  to  raise  an  additional  $2,- 
500  to  complete  the  scheme. 

Stratford,  Ont. 

Town  Council  has  in  contemplation 
construction  of  Main  Sewer  through 
town  to  relieve  present  reported  conges- 
tion. No  plans  or  estimates  have  yet 
been  prepared.  A.  H.  Manson,  City 
Hall  ,  is  the  engineer. 

South  Vancouver,  B.C. 

City  Council  will  have  tenders  called 
shortly  for  $9,000  Fire  Hall.  Building 
Inspector  Hubbard  is  the  architect,  and 
Wm.  McQueen  is  the  Clerk. 

St.  Hyacinthe,  Que. 

By-law  is  to  be  submitted  to  ratepay- 
ers on  October  15th  for  approval  to  con- 
struct $10,000  Artificial  Stone  Factory 
for  Frederic  Dienlefet,  Roxton  Falls. 
Que. 

Toronto,  Ont. 

Tenders  will  be  received  until  Octobei 
13,  by  Board  of  Control,  for — Asphalt 
pavements,  five  streets;  brick  block,  one 
street;  grading,  13  streets;  concrete 
curbing,  two  streets;  concrete  sidewalks, 
seventeen  streets,  sewers,  one  street. 

Transcona,  Man.  (Winnipeg) 

Work  is  started  on  construction  of 
12-in.  cast-iron  pipe  line  extending  from 
Pump  House  at  St.  Vital  to  reservoir  at 
Transcona,  a  distance  of  approximately 
31,000  ft.  Work  is  being  carried  out  for 
Transcontinental  Railway  Commission. 
Secretary,  B.  E.  Ryan.  Ottawa.  Gen- 
eral contractors,  Manitoba  Engineering 
&  Contracting  Company,  502  Union 
Rank  Building,  Winnipeg.  Estimated 
cost  $87,000. 

West  Vancouver,  B.C. 

The  Municipal  Council  has  approved 
scheme  for  construction  of  Waterworks 
System  and  steps  are  being  taken  to  have 
by-law  passed.  The  estimated  cost  is 
$i:.o.Otto.  Mr.  H.  L.  Mcl'herson  is  Muni- 
cipal Engineer. 

Winnipeg.  Man. 

Work  by  day  labor  is  lo  start  shortly 
on  Refectory  Building.  Kildonau  Park', 
for  Parks  Committee.  Board  of  Control. 
Only  foundation  will  be  put  in  this  year. 
fie»>.  W.  Northwood,  1502  Northern 
Crown  Building,  is  the  Architect. 

Board  of  Control  will  receive  tenders 
until  October  It  for  valves  for  domes- 
tic service  waterworks.  M.  Peterson. 
Secretary,  W.   P.   Brereton,  Engineer. 

CONTRACTS  AWARDED 

Cloverdalc,  B.C. 

Surrey  Council  has  awarded  the  fol- 
lowing contracts  for  grading:  Pattison 
&  Lester,  at  ll'/jc  for  ditching  Clover 
Valley  mad  to  Haywood;  Davison. 
Stone  &  Bradley,  at  5'jc  per  lineal  ft., 
for  ditching  Hall's  Prairie  road. 

Ksi|tiirnalt.  H  (' 

Contract  for  construction  of  Village 


Sewer  System  at  estimated  cost  of  $15,- 
noo  has  been  awarded  to  Fl.  Macdonald. 
Work  will  begin  at  once. 

Ford  City,  Ont. 

Council  of  Ford  City  has  awarded 
contract  to  resurface  Sandwich  Street 
from  Askins  Point  to  Westerly  limits  of 
Walkerville  in  Ford  City,  approximate- 
ly 12,000  square  yards,  to  the  Canadian 
Dolarway  Paving  Company,  Limited. 
Windsor,  Ont. 

Hamilton,  Ont. 

The  contract  for  laying  324  ft.  of  12- 
in.  iron  pipe  sewer  on  Cumberland  Ave. 
has  been  awarded  by  City  Council  to  J. 
D.  Armstrong,  138  Erie  Avenue. 

Joliette,  Que. 

Town  Council  has  awarded  contract 
for  construction  of  reinforced  concrete 
dam.  intake  pipe,  alterations  to  plant 
and  supply  of  pumps,  in  waterworks  ex- 
tension scheme,  estimated  to  cost  $33,- 
ooo.  to  Arsenault  &  Plamondon,  of  Joli- 
ette. Surveyer  &  Frigon,  50  Beaver  Hall 
Hill,  arc  the  Engineers. 

Leamington,  Ont. 

The  general  contract  for  construction 
of  curbs  and  gutters  to  cost  about  $<;.- 
000  has  been  given  by  Town  Council  to 
Geo.  Scratch. 

London,  Ont. 

The  fololwing  contracts  have  been  al- 
located by  City  Council  for  construction 
of  sanitary  sewers,  totalling  approxi- 
mately $8,685:  Fielder  Construction 
Company— Gordon  Street— $431.32;  Win. 
M c  C  ra  c  k  e  n —  Belgrave  Avenue — $1,350 ; 
City  Engineer's  Department— Gerrard 
Street  and  Carlton  Avenue — $1,307  and 
$696.20  respectively;  McKay.  McKay  & 
Webster, — William  Street — $2,325;  W. 
J.  Johnston  Company — Carfrae  Cres- 
cent— $2,575.  Wm.  X.  Ashplant  is  En- 
gineer. 

Minto  Township,  Ont. 

(  rowley  &  McDonald,  (iads  Hill  Sta- 
tion. Ont.,  have  been  awarded  general 
contract  for  construction  of  approxi- 
mately six  miles  of  drains  at  $!>.240.  W. 
I).  McLellan,  llarriston.  Out.,  is  Clerk. 

Ottawa,  Ont. 

The  general  contract  for  asphalt  pave- 
ment on  various  streets  at  an  estimated 
cost  of  $40,000,  has  been  awarded  by 
City  Council  to  Ottawa  Construction 
Company,  Central  Chambers.  F.  (.'. 
Askwith  is  Fnginccr. 

Tillsonburg,  Ont. 

Town   Council   has  authorized  exten 
sion  of  water  mains  to  factory  ot  Bor- 
den  Milk   Condenser  Company.     A  E 
Kaynes  is  clerk. 

Toronto,  Ont. 

The   following    contracts    have  been 
awarded  by  Board  of  Control  in  cornice 
lion  with  construction  of  sewers:  Mc 
Knight  Constr.  Company,  88  St.  Davids 
Street  — Balfour,    $1,448;    Connolly  Ag- 
new  Company.  606  Avenue  Road—  Bar- 
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rington,  $8,943;  M  II  Murphy.  S4  Do- 
minion Strict  —  (/oli-man.  $2,686;  W.  E. 
I'aylor,    C"<   Clinton   Street  —  Fairmount, 

>*>.  I  McCiuirc.  i'.it>  Spadina  Road — 
French.  N'ellos.  $490;  Grant  Contracting 
Company.  50  Front  K. — Jane.  $5,365;  j. 
Hamuli.  588  Indian  Road — Weatherell, 
1837;  Commr.  «'i  Works.  Crown  Park 
Road,  $1,150. 

Board  of  c  ontrol  has  awarded  con- 
traits  for  asphalt  pavements  as  follows: 
»  ..n-.tr     &    Paving    C  ompany.  Limited, 

Con  fed  Life  Bldg. — Day  Street.  $11,564, 
Morrison  113,480,  Main  $5,000.  Sellers 
ST.f.'s;  Commr.  of  Works — Earlscourt 
$4,898.  Goodwood  $6,044,  Greenwood  $«.).- 
r,;,s,  I  lope  $8,772,  limes  $1,953. 

The  following  contracts  for  construc- 
tion of  pavements,  etc..  have  been  award- 
ed by  Hoard  of  Control  (Mr.  R.  C  Har- 
ris. City  Hall,  commissioner  of  Works): 
Grant  Contracting  Company,  50  Front 
EL,  concrete  on  GlengrOve,  $8,054 ;  Brit- 
nell  Contracting  Company,  927  Yonge 
Street,  concrete  on  Glenview.  $1,874; 
Britnell  Contracting  Company,  927 
Yonge  Street,  curbing  on  Roseniount; 
Commr.  of  Works,  concrete  on  Glen- 
cairn.  $7,974,  and  on  lane,  $6(58;  Stand- 
ard Concrete  Paving  Company,  74  Mos- 
o  u  Avenue,  concrete  walks  on  St.  Clair. 

commissioner  of  Works,  R.  C.  Harris. 
City  Hall,  has  awarded  following  work 
by  day  labor  for  pavements:  Bitulithic 
on  Felstead.  $5,948;  Lamb.  $11,205;  brick 
block  on  Bain,  $4,845;  St.  Clair.  $12,000. 

Vancouver,  B.C. 

The  general  contract  for  construction 
of  Office  Building  on  Hornby  Street  at 
estimated  cost  of  $20,000,  has  been 
awarded  to  Glover  Lloyd,  1689  Robsoii 
Street,  and  for  excavating  to  Plummer  & 
Brown,  care  general  contractor.  Ten- 
ders will  be  invited  shortly  for  different 
trades.  National  Mercantile  Company, 
§36  Winch  Building,  are  owners  and  ar- 
chitects of  the  building,  which  will  be 
brick,  steel  and  mill  construction. 

Tenders  for  material  will  be  called 
shortly  in  connection  with  construction 
of  sewers  on  Balaclava  at  estimated  cost 
,.f  $150,000.  Wm.  McQueen  is  clerk  and 
F.  L.  Fellows  engineer.  Work  is  to  be 
done  by  day  labor. 

Victoria,  B.C. 

The  general  contract  for  $80,000  Jail, 
4-storey,  artificial  stone,  concrete  and 
brick  construction,  has  been  awarded  by 
City  Council  to  A.  W.  Carkeek  &  Com- 
pany. 618  Sayward  Building.  J.  C.  M. 
Keith.  416  Sayward  Building,  is  archi- 
tect. 

Regina,  Sask. 

The  general  contract  for  $10,000  Ware- 
house on  8th  Avenue  and  Smith,  for  Mc- 
Kcnzie-Hazel  Supply  Company,  Limited, 
Mickleboro  Block,  has  been  awarded  to 
Cushing  Bros.  Company,  Limited,  Devvd- 
ney  Street.  Building  will  be  one  storey, 
50  x  100.  frame  construction,  steel,  metal 
siding. 

J.  T.  Wing  &  Company.  Windsor,  have 
awarded  the  contract  to  Leo.  Weiss,  De- 
troit. Mich.,  for  constructing  four-storey 
and  basement  warehouse,  100  x  100  it. 
James  Pennington,  La  Bell  Bldg.,  Wind- 
sor, is  architect. 

Winnipeg,  Man. 

Board  of  Control  has  awarded  the  con- 
tract to  J.  W.  Astley,  engineer  of  con- 
struction, for  laying  of  asphalt  No.  2 
pavement  on  Stiles  Street,  at  $5,283.85. 


J.  W.  A.stley,  engineer  of  construction, 

has  been  given  the  contract  for  construc- 
tion of  sewers  in  the  following  streets: 
Lark.  $418;  Minhi.  $2,072.65 ;  Richard 
Avenue.  $1,005. 

Contract  for  construction  of  sewer 
connections  .mil  plumbing  work  has  been 
awarded  by  Board  of  Control  to  Jas. 
Brown,  369  Atlantic  Avenue,  at  $1,204. 


Railroads,  Bridges  and  Wharves 

North  Vancouver,  B.C. 

Plans  arc  being  prepared  and  tenders 
will  he  called  shortly  for  another  unit  of 
Shipbuilding  Plant  at  Lynn  Creek  for 
Dominion  Shipbuilding  and  Dry  Dock 
Company,  Limited.  14  Canada  Life  Build- 
ing, estimated  cost  "I"  which  is  $5,000,000. 
This  will  include  Machine  Shops,  2  Ma- 
rine Railway  Buildings  and  2  Concrete 
Wharves. 

St.  Stephen,  N.B. 

The  substructure  has  been  started  in 
connection  with  Wharf  on  St.  Croix 
River  for  Dominion  Fertilizer  Company. 
Mr.  Eckert  is  the  Superintendent. 

Toronto,  Ont. 

Board  of  Control  has  extended  time 
for  receiving  tenders  on  Bloor  Street 
Viaduct  until  October  13. 

Tenders  will  be  received  until  noon, 
October  13,  by  Mayor  H.  C.  '  Hocken, 
(  hairman,  Board  of  Control,  for  Argylc 
Street  Storm  Overflow  Sewer,  Section 
No.  2. 

Victoria,  B.C. 

Plans  are  drawn  and  by-law  mill  be 
submitted  to  ratepayers  this  year  for 
construction  of  bridge  on  Johnson 
Street,  estimated  to  cost  $750,000.  Wel- 
lington J.  Dowler,  is  City  Clerk. 

Windsor,  Ont. 

Work  is  proceeding  on  construction  of 
reinforced  concrete  floor  for  bridge,  ap- 
proximately 10,000  sq.  yds.,  on  Wharn- 
ciiffe  Road,  for  City  Council.  Wm. 
Ashplant  is  Engineer. 

CONTRACTS  AWARDED 

Elgin  County,  Ont. 

The  contract  for  construction  of  four 
Iron  and  Cement  Bridges  in  Dunwich 
and  Aldborough  Townships  has  been 
awarded  by  County  Council  to  Sarnia 
Bridge  Company,  176  North  Street, 
Sarnia.  K.  W.  McKay,  St.  Thomas,  is 
the  Clerk,  and  J.  A.  Bell  &  Son,  Court- 
House,  St.  Thomas,  are  Engineers. 

Gait,  Ont. 

The  general  contract  for  construction 
of  one-storey  20  x  30  ft.  brick  station, 
estimated  to  cost  $5,000.  for  Lake  Erie 
and  Northern  Railway,  has  been  award- 
ed to  P.  H.  Secord  &  Sons,  Limited,  133 
Nelson  Street,  Brantford. 

Public  Buildings,  Churches, 
and  Schools 

Bassano,  Alta. 

The  Department  of  Public  Works,  Ot- 
tawa, has  awarded  the  contract  to  M.  C. 
Sackrider,  Medicine  Hat,  for  construct- 
ing public  building  at  Bassano. 

Brantford,  Ont. 

Municipal  Street  Railway  Commission 
proposes   rebuilding   East   Ward  Loop 


and  constructing  loop  to  connect  Palm- 
erston  Avenue  with  Brant  Avenue  line. 

Canso,  N.S. 

Tenders  will  be  received  until  4  p.m. 
October  19,  by  R.  C.  Desrochers,  Secre- 
tary, Department  of  Public  Works,  Ot- 
tawa, for  Electrical  Fixtures  and  Wiring 
in  public  building.  Plans  and  specifica- 
tion with  caretaker,  public  building, 
Canso,  at  office  of  Mr.  Bishop,  Superin- 
tendent of  Public  Buildings,  Halifax, 
and  at  Department,  Ottawa.  Specifica- 
tion at  office  of  MacLean  Daily  Reports, 
Limited,  Toronto. 

Ford  City,  Ont. 

All  contracts  are  let  in  connection  with 
Town  Hall  and  Fire  Station  on  Sand- 
wich Street,  estimated  to  cost  $20,000. 

Fort  Rouge,  Man.  (Winnipeg) 

Contracts  will  be  awarded  in  about 
two  weeks  for  addition  to  church  esti- 
mated to  cost  $77,000,  for  Christian 
Scientists.  Building  will  be  brick  and 
local  stone  construction.  Jordon  and 
Over,  Canada  Life  Building,  Winnipeg, 
are  the  architects. 

Hamilton,  Ont. 

Plans  are  completed  and  awaiting  ap- 
proval of  Provincial  Health  Inspector, 
Toronto,  in  connection  with  $200,000 
Hospital  on  Mountain  Top  for  City 
Council.  Tenders  for  foundation  work 
will  be  called  shortly  and  other  tenders 
will  be  invited  next  spring.  Building 
will  be  three  storeys  and  consist  of  three 
wards.  Stewart  &  Witton,  2  Hughson 
Street  South,  are  the  architects. 

Langley  Prairie,  B.C. 

Tenders  are  being  received  by  J.  E. 
Griffith,  Victoria,  Minister  of  Education, 
for  erection  of  frame  school  buildings 
for  Provincial  Government,  Department 
of  Public  Works. 

Noelville,  Ont. 

Work  is  to  start  on  construction  of 
$25,000  church  for  R.  C.  Diocese  of  Sault 
Ste.  Marie.  Building  will  be  50  x  130. 
concrete  block  veneer  construction.  An-; 
gus  &  Angus,  Box  229  P.O.,  North  Bay, 
are  the  architects.  Work  will  be  done 
by  day  labor. 

Regina,  Sask. 

Tenders  are  being  received  by  L.  A. 
Thornton,  Commissioner,  for  decorating 
interior  of  City  Hall. 

St.  Joseph  de  Beauce,  P.Q. 

Tenders  will  be  received  by  Sec,  Pres- 
bytery of  St.  Joseph  de  Beauce,  until 
October  20  for  construction  of  founda- 
tions and  pedestal  for  monument  in 
standstead  granite.  Plans,  etc.,  arc  at 
Presbytery. 

Stratford,  Ont. 

Contract  for  one-storey  addition  to 
Baptist  Church  has  been  awarded  to  W. 
Bradshaw,  Water  Street.  J.  S.  Russell, 
21  Downie  Street,  is  the  architect. 

Toronto,  Ont. 

W.  C.  Wilkinson,  Sec.-Treas..  Board  of 
Education,  will  receive  tenders  until 
October  9  for  all  trades  in  connection 
with  construction  of  Givens  Street 
School.  Tenders  also  invited  on  heat 
regulators,  local  telephones  on  Sunday 
Schools  and  concrete  retaining  wall  at 
Pialmy  Beach  School. 

Vancouver,  B.C. 

Sharpe  &  Thompson,  Architects,  Van- 
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couvcr,  are  preparing  plans  for  erecting 
a  number  of  buildings  at  Point  Grey  for 
Li.  C.  University. 

CONTRACTS  AWARDED 

Oakridges,  Ont. 

Contract  for  construction  of  $1()(),()()() 
School  for  Christian  Brothers  has  been 
awarded  to  Thompson  Bros.,  151  Rush- 
olmc  Road.  Toronto.  Mr.  J.  P.  Hynes, 
199  Yonge  Street,  Toronto,  is  the  archi- 
tect. Building  will  be  four  storeys,  180 
x  GO  feet,  stone,  fireproof  and  brick  con- 
struction. 

Toronto,  Ont. 

Board  of  Education  has  awarded  the 
following  contracts  in  connection  with 
addition  to  Huron  Street  School:  Mas- 
onry, Albert  Webb,  13  Shirley  Street, 
$15,400;  carpentry,  J.  D.  Young  &  Son, 
100  Rusholme  Road,  $7,550;  heating  and 
ventilating,  W.  J.  McGuire,  85  King 
Street  West,  $3,100;  painting,  J.  R.  Rob- 
inson, 425  Sumach  Street,  $840;  roofing, 
A.  Matthews,  Limited.  256  Adelaide 
Street  West,  $991;  plastering,  Geo. 
W  hite.  688  Kingston  Road,  $1,800;  elec- 
tric wiring,  A.  R.  Rice  Company,  152 
Bay  Street,  iron  stairs,  Canadian  Orna- 
mental Iron  Company,  Limited,  88  River 
Street. 

Wakaw,  Sask. 

Wakaw  School  District  No.  1138  has 
been  authorized  by  Local  Government 
Board  to  raise  debentures  for  erecting 
$8,000  school,  two-storey,  two-room, 
brick  veneer  construction.  Otto  C.  Rei- 
mer,  Wakaw,  is  Secretary-Treasurer. 


Business  Buildings  and  Indus- 
trial Plants 

Brampton,  Ont. 

It  is  reported  that  an  American  firm 
which  manufactures  furniture  decora- 
tions, piano  cases,  electric  light  fixtures 
and  interior  decorations,  is  desirous  of 
obtaining  suitable  building  site  for  es- 
tablishing factory  at  Brampton. 

Barrie,  Ont. 

Several  trades  have  yet  to  be  let  in 
connection  with  construction  of  Stores 
and  Apartments  on  Elizabeth  Street,  for 
I).  Ilaisbcrg,  106  Dunlop  Street,  at  esti- 
mated cost  of  $H.ooo.  liall  Planing  Mill 
Company,  Bayfield  Street,  are  the  gen- 
eral contractors. 

Bury,  Que. 

Harold  Webster  has  the  building  of  a 
garage  in  contemplation. 

Calgary,  Alta. 

Oil  Exchange  has  obtained  permit  lo 
carry  out  alterations  t<>  Business  Block, 
Mr.  Mclnnis,  9th  Avenue  \V.,  is  interest- 
ed. 

Clachen,  Ont. 

The  construction  of  farm  buildings  es 
limatcd    to   cost    $3,000   is  contemplated 
by  Philip  Reams. 

Edmonton,  Alta. 

Work  is  to  be  completed  this  fall  on 
125,000  Hotel  and  Store  for  W.  H|  Con 
nor,    Imperial    Hotel.     Ilardie   iS.-  Marl 
land,  Victoria  Block,  are  the  architects 

Hullett  Twp.,  Ont. 

The  construction  of  $3,000  I  arm  Build- 
ings  is  contemplated  by  Mr.  W.  Long- 


man, owner  and  architect,  Blyth  P.O., 
Ont. 

Jacquet  River,  N.B. 

Louison  Lumber  Company,  Limited, 
is  erecting  a  lumber  mill.  Work  will  be 
carried  out  by  day  labor. 

Maisonneuve,  Que.  (Montreal) 

General  contractors,  Anglins  Limited. 
65  Victoria  Street,  are  taking  tenders  on 
mill  work  and  roofing  in  connection  with 
$70,000  four-  storey  brick  warehouse  for 
St.  Lawrence  Sugar  Refineries,  Limited. 

Montreal,  Que. 

•Permit  has  been  issued  to  Seminaire 
St.  Sulpice,  66  Notre  Dame  W.,  for  one- 
storey,  concrete  foundation  alterations  to 
store  on  312  St.  Catharine  East. 

Permit  has  been  issued  to  H.  Leblauc, 
2559  Molson,  for  alterations  to  Hat. 

Morris  Twp.,  Ont. 

The  erection  of  $3,500  farm  buildings 
is  contemplated  by  Alexander  McEweii, 
Clerk,  Morris  Twp.,  Brussels  P.  O. 

New  Westminster,  B.C. 

Plans  are  in  progress  and  tenders  wiil 
be  called  shortly  for  construction  of 
Elevator  and  Warehouse  on  Front 
Street,  estimated  cost  $20,000.  Brack- 
man-Ker  Milling  Company,  Eront  Street, 
are  owners,  and  Gardner  &  Mercer, 
Trust  Bldg.,  architects. 

Niagara  Falls,  Ont. 

Contracts  for  heating,  plumbing  and 
electrical  work  have  not  yet  been  let  in 
connection  with  $40,000  Lodge  Hall  am! 
Stores  for  I.  O.  O.  F.  J.  Blair,  Morri- 
son Street,  has  the  general  contract 
which  includes  all  other  trades. 

North  Easthope,  Ont. 

John  Berett,  New  Hamburg  P.  O.,  is 
contemplating  erection  of  farm  buildings, 
estimated  to  cost  $4,000. 

Oakville,  Ont. 

Contracts  have  not  yet  been  let  in  con- 
nection with  $5,000  garage  and  repair 
shop  on  Dundas  Street,  for  Whittaker 
Bros.  Building  will  be  two  s'toreys,  100 
x  80.  solid  brick  construction  and  mod- 
ern equipment  will  be  installed  through- 
out. 

Ottawa,  Ont. 

Robert  Brown,  376  Sparks  Street,  iias 
in  contemplation  the  construction  of  steel 
and  brick  workshop  on  Queen  Street. 
Estimated  cost  $7,000. 

Red  Cliff.  Alta. 

The  construction  of  large  Glass  Plant 
covering  live  acres  is  contemplated. 

St.  John,  N.B. 

Maritime  Dredging  &  Contracting 
Cbmpany,  general  contractors,  arc  erect- 
ing two  temporary  Warehouses  on  mud 
-ills  for  winter  port  work,  for  Dominion 
Government  Department  of  Public 
Works.  Buildings  will  be  frame  eon 
struction,  felt  and  gravel  roofing. 

Thamesville,  Ont. 

Work  is  started  on  repairing  interi  >r 
of  drug  store  for  A.  M.  Dow,  which  ".vas 
damaged  by  lire  some  time  ago. 

Tilbury,  Ont. 

Plans  are  being  drawn  by  Herbert 
Sloan,  owner  and  architect,  for  COnstfUC- 
1 1. .ii  . .1  store  and  apat  i incuts,  wliiti  brick 


construction,  concrete  and  stone  foun- 
dation, at  estimated  cost  of  $10,000. 

Timmins,  Ont. 

Work  is  to  be  done  by  day  labor  on 
$20,000  rink  for  Canadian  Mines  Finance 
Company,  Timmins. 

Toronto,  Ont. 

Plans  are  drawn  for  alterations  to 
Store  and  Office  on  Dundas  Street  for 
Messrs.  Catalano  &  Sansone.  estimated 
to  cost  $3,000.  Mr.  J.  E.  Orme.  175  Syd- 
enham, is  the  general  contractor,  who 
is  doing  all  work  by  day  labor. 

Tenders  for  smaller  trades  will  be  call- 
ed later  in  connection  with  $15,000  stores 
to  be  erected  on  Dundas  Street  for  S. 
Finegold,  2158  Dundas  Street.  Stores 
will  be  two  storeys,  brick  construction. 

The  construction  of  Blacksmith's  Shop 
on  Dan  forth,  near  Greenwood,  is  con- 
templated by  C.  W.  Burns.  724  Danforth 
Avenue.  Building  will  be  frame  and  gal- 
vanized iron  construction. 

Plans  are  in  preparation  for  construc- 
tion of  Machinery  Hall  at  Exhibition 
grounds.  Mr.  Geo.  Gouinlock.  Temple 
Building,  is  the  architect.  By-law  will 
probably  be  submitted  on  January  1st. 

Permit  for  one  pair  store  fronts  and 
interior  alterations,  estimated  to  cost 
$2,000,  has  been  granted  to  C.  Smith,  619 
Queen  Street  West. 

Vermillion,  Alta. 

Work  has  been  started  on  foundations 
for  $5,000  bank  for  Royal  Bank  of  Can- 
ada. 460  Main  Street,  Winnipeg.  Build- 
ing will  be  brick  construction.  Ciaydon 
Bros..  Furby  Place.  Winnipeg,  are  gen- 
eral contractors. 

Victoria,  B.C. 

The  City  Council  has  accepted  the  fol- 
lowing tenders  for  Headquarters  Build- 
ing and  City  Jail:  Mr.  Chas.  W.  Carkcek. 
$55,908  for  building  work;  Hay  ward  & 
Dodds,  $6,239  for  sanitary  work;  Carter 
&  McKenzie,  $4,990  for  electric  wiring 
and  installation;  R.  J.  Nott  &  Company, 
heating.  $5,568.  Building  is  to  be  com- 
pleted by  August  1st,  1915. 

CONTRACTS  AWARDED 

Guelph,  Ont. 

The  following  contracts  have  been 
awarded  in  connection  with  $12. con  Sk.it 
ing  Rink  for  Victoria  Skating  Rink: 
(ieneral  contractors,  Johnson  &  Willims: 
carpentry,  Geo.  Ibbotson;  plumbing. 
Pred  Smith.  Building  will  be  tw  > 
storeys.  176  r  82,  brick  construction.  W 
A.  Mahoney,  Telephone  Bldg.,  is  the 
architect. 

Preston,  Ont. 

The  general  contract  for  construction 
of  $25,000  store,  12  x  55  ft.,  brick  con- 
struction, for  Miss  Cowan,  has  been 
awarded  to  D.  Gatehouse.  Church  Street 

Waterloo,  Ont. 

The   contract    lor   carpentry   work  i.i 
connection    with    construction    of  three 
stores  for  M.  A.  Fischer  has  been  award 
ed  to  Richard  Krols,  Preston. 

Residences 

Amherst,  N.S. 

Contracts  have  not  yet  been  let  in  con- 
nection with  $8,000  2'  j-storey  frame  resi- 
liences for  Geo.  T.  Douglas,  192  Victoria 
Street. 
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Calvary.  Alta. 

Permit  has  been  issued  to  J.  \V.  W  at- 
son. 432  Twelfth  Avenue,  X  AY.,  for  two 
residences. 

Permit   has  been  issued  to   D.  Little, 
1\\  enty-third  Avenue  N.W.,  to  erect 
residence. 

S.  Turner.  130  Eighth  Avenue  N.W., 
has  obtained  permit  For  construction  of 
residence. 

Edmonton.  Alta. 

Plana  have  been  drawn  l>y  T,  Ramsay, 
i  MS  Twenty-tilth  Street,  architect  and 
general  contractor,  for  construction  of 
tWO-Storey  frame  residence  on  First 
Street,  estimated  to  cost  $4,000. 

Grimsby.  Ont. 

Site  has  been  purchased  for  residence 
to  be  constructed  by  P.  H.  Secord,  13:! 
Nelson  Street.  Brantford,  general  con- 
tractor for  Mrs.  P.  H.  Secord. 

Guelph,  Ont. 

I'l.ius  are  drawn  for  two-storey  brick 
and  stone  residence  for  Wm.  P.  Cook,  52 
Tiffany  Street,  who  is  also  architect  and 
general  contractor. 

London,  Ont. 

A  permit  has  been  issued  to  G.  M. 
Keid.  262  Central  Avenue,  to  erect  two- 
storey  brick  veneer  residence  on  32  By- 
ron Avenue. 

Tenders  will  be  received  by  Messrs. 
Watt  &  Blackwell,  architects,  Bank  of 
Toronto  Chambers,  until  October  8,  for 
construction  of  $8,000  frame  residence, 
concrete  foundation,  on  Hyman  Street, 
for  \V.  E.  Saunders,  247  Central  Avenue. 

Montreal,  Que. 

A.  L.  Byers  &  Company,  340  Univer- 
sity Avenue,  general  contractors,  are 
still  taking  prices  on  tiling  in  connection 
with  2}4-storey,  50  x  36  brick  and  stone 
residence  on  Dorchester  W.,  for  R.  E. 
Powell.  1363  Green  Avenue. 

Prices  on  plastering  are  still  invited  by 
A.  L.  Byers  &  Company,  general  con- 
tractors, 340  University  Avenue,  in  con- 
nection with  construction  of  Nurses 
Home  on  Charron,  for  Alexandria  Hos- 
pital. 

Niagara  Falls,  Ont. 

Contracts  for  plumbing,  heating  and 
electrical  work  are  to  be  let  in  connec- 
tion with  $5,000  Residence  on  Bamfield 
For  Dawson  Brothers,  Queen  Street. 
General  contractor  H.  Scott,  Terrace 
Avenue,  has  all  other  trades.  Building 
will  be  31  x  40.  frame  construction. 

Ottawa,  Ont. 

Alterations  to  residence  of  T.  Ladie- 
sour,  47"  Besserer,  are  in  contemplation. 

Wm.  Glennie.  183  Hawthorne,  is  con- 
templating building  $4,000  Residence  on 
Rosemere  Avenue,  to  be  two  storeys,  35 
x  28,  double  brick  veneer  construction. 

F.  Doimouchell,  114  Forward  Avenue, 
contemplates  building  residence. 

The  construction  of  $5,000  brick  veneer 
residence  on  Mary  Street,  is  contem- 
plated by  T.  Linton,  7  Centre  Street. 

Point  Grey,  B.C. 

Owner  and  architect,  Alexander  Mc- 
Donald, 3225  Verables  Street,  has  plans 
drawn  for  Residence. 

Sharon,  Ont. 

Plans  are  in  progress  by  Jos.  Allen, 
Lambeth  P.  O.,  owner  and  architect,  for 


construction  of  $3,000  white  brick  resi- 
dence. 

Toronto,  Ont. 

\\<>il<  is  started  oil  construction  of 
•-even  detached  Residences  on  Lynd- 
Imrst  Avenue,  at  estimated  cost  of  $50,- 
000,  I  Iwner  and  general  contractor, 
Gibson  Bros.,  44  Adelaide  West.  Con- 
struction will  be  two-and-a-half  storeys, 
50  x  40  ft.,  stone  and  brick. 

Smaller  trades  will  l>e  sub-let  by  own- 
el  and  general  contractor,  E.  Bennett. 
86  Empire  Avenue,  in  connection  with 
pair  $5,000  Residences  on  81  Wrenson 
Road,  two  storeys,  38  x  40  ft.,  brick 
construction.  General  contractor  is  also 
doing  masonry  and  carpentry. 

Tenders  are  wanted  by  W.  E.  McMul- 
len,  411  Manning  Chmbrs.,  owner,  for 
roohng,  plastering,  painting  and  electri- 
cal work  in  connection  with  2J^-storey, 
24  x  38,  brick  detached  residence  on 
Pleasant  Avenue,  estimated  to  cost  $6,- 
000. 

Permit  has  been  issued  to  J.  W.  Fish- 
er, 18  Hamblay  Avenue,  for  addition  to 
residence. 

A.  G.  Thompson,  867  Carlaw  Avenue, 
has  obtained  permit  for  addition  to  resi- 
dence, 2H-storeys,  brick  construction. 

J.  Thorn,  221  Woodbine  Avenue,  has 
obtained  permit  for  detached  residence, 
two  storeys,  brick  construction,  on  26 
Du  Vernet. 

Permit  has  been  issued  to  A.  H.  Fisher, 
114  Church  Street,  to  build  two-storey, 
brick,  detached  residence. 

Detached  residence  will  be  construc- 
ted on  628  Jones  Avenue,  by  W.  E.  Hill 
&  Son,  228  Browning  Avenue,  owner  and 
general  contractor. 

Permit  has  been  issued  to  H.  A.  Farth- 
ing, 169  Leslie  Street,  for  pair  Residences. 

Smaller  trades  are  to  be  sub-let  by 
owner  and  general  contractor  A.  H. 
Power,  144  Fulton  Avenue,  in  connection 
with  $4,000  detached  residence  on  Butter- 
nut Avenue. 

Winnipeg,  Man. 

Work  is  to  commence  on  $10,000  resi- 
dence, 2J/2-storeys,  33  x  40,  pressed  and 
common  brick  construction,  for  Genser 
Bros.,  98  Lusted  Street,  who  are  the  gen- 
eral contractors. 

Plans  are  drawn  by  E.  E.  Wire,  217 
Kennedy  Building,  and  work  will  start 
at  once  on  alterations  to  residence. 

Windsor,  Ont. 

Tenders  will  be  called  October  12  and 
will  close  October  24  for  general  con- 
tract to  construct  $5,000  Residence  on 
Victoria  Avenue  for  1.  S.  McCallum. 
Building  will  be  two  storeys,  30  x  36  ft., 
stucco  and  brick  construction.  G.  Jac- 
ques &  Company,  171  Wyandotte  East, 
are  the  architects. 

CONTRACTS  AWARDED 

Guelph,  Ont. 

The  contract  for  construction  of  Resi- 
dence on  Tiffney  has  been  awarded  to 
Benalick  Bros.,  Hearn  Avenue,  by  owner 
and  architect,  James  Kirby. 

Niagara,  Falls,  Ont. 

The  contract  for  residence  for  M.  Ab- 
babott,  c/o  E.  Davis,  River  Road,  has 
been  awarded  to  J.  E.  Gardner,  10  Morri- 
son Street.    Heating,  plumbing  and  elec- 


trical work  are  to  be  let.  General  con- 
tractor has  all  other  trades. 

Point  Grey,  B.C. 

General  contract  for  construction  of 
Residence  on  Balsam  Street,  has  been 
awarded  by  F.  C.  Smith  to  W.  J.  Bar- 
stow,  J 134  Robson  Street. 

Walkerville,  Ont. 

The  contract  for  carpentry,  roofing, 
plastering  and  painting  on  $16,000  Resi- 
dence to  be  constructed  on  Kildarc  Rd. 
for  Mrs.  E.  C.  Walker,  has  been  awarded 
to  Schmeid  &  Sisman  Company,  352  to 
405  Beaufeit  Avenue,  Detroit,  Mich. 
Residences  will  be  two-storey,  80  x  35 
ft.,  hollow  tile  construction,  concrete 
and  brick  foundation.  Stahl,  Kinsey  & 
Chapman  are  the  architects. 


Power  Plants,  Electricity  and 
Telephones 

Chatham,  Ont. 

Plans  are  in  progress  in  connection 
with  repairs  to  elevator  for  Canada 
Flour  Mills,  Limited,  31  Thames  Street. 
Estimated  cost  $3,000.  Building  will  be 
concrete  and  brick  foundation.  Messrs. 
Adams  &  Adams,  49J4  King  Street,  are 
architects. 

Essex,  Ont. 

Essex  County  Light  &  Power  Com- 
pany contemplates  erecting  an  outside 
transmitter,  also  purposes  to  connect 
various  lines  to  supply  the  town  with 
power. 

Halifax,  N.S. 

Tenders  will  be  received  by  Mr.  R.  C. 
Desrochers,  Sec.  Dominion  Government 
Department  Public  Works,  until  4  p.m., 
October  9,  for  supply  of  two  single 
Scotch  boilers  11  ft.  6  ins.  in  diameter 
and  10  ft.  6  ins.  long,  working  pressure 
130  lbs.,  per  square  inch.  Delivery  at 
wharf  next  I.  C.  R.  terminal,  Halifax. 
Plans  and  specifications  at  office  of  dis- 
trict engineers,  Toronto,  Montreal  and 
St.  John,  and  A.  B.  Crosby,  Halifax. 
Speciiication  at  office  of  MacLean  Daily 
Reports,  Limited,  Toronto. 

The  Sec,  Department  Public  Works, 
R.  C.  Desrochers,  Ottawa,  will  receive 
tenders  until  4  p.m.  October  9,  for  sup- 
ply of  one  set  inverted  fore-and-aft  Com- 
pound Surface,  Condensing  Engines. 
Cylinders  about  20  x  42  ins.  in  diameter 
by  27-in.  stroke  for  130  lbs.  working  pres- 
sure, delivered  at  wharf  next  I.  C.  R. 
terminal,  Halifax.  Plans  and  speciiica- 
tion at  office  of  district  engineers,  Toron- 
to, Montreal  and  St.  John,  and  A.  B. 
Crosby,  Halifax.  Specifiiation  at  office 
of  MacLean  Daily  Reports,  Limited,  To- 
ronto. 

Leamington,  Ont. 

Hydro- Electric  Commission  is  prepar- 
ing estimates  of  cost  of  installing  Elec- 
tric Distributing  System  at  Leamington. 

London,  Ont. 

Plans  are  in  preparation  for  new 
Hydro  line  from  London  and  St.  John 
to  Lucan,  also  a  branch  to  Masonville. 
by  Hydro-Electric  Commission  of  On- 
tario. 

A  scheme  for  provision  of  Incinerator 
at  an  approximate  cost  of  $50,000,  has 
been  approved  by  Board  of  Control. 
By-law  has  yet  to  be  submitted  to  rate- 
payers.   Arch.  Currie  is  City  Engineer, 
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PUMPS 


Horizontal  Belt  Driven  Turbine  Pump  supplied  the  University  of  Toronto. 

THIS  Pump  is  hydraulic  ally  balanced  against  cud 
thrust  and  in  addition  has  a  water  cooled  thrust 
Bearing.  The  Pump  is  arranged  so  that  it  may 
be  operated  with  guide  vanes  or  without  for  demonstration 
purposes.  Oil  ring  bearings,  Hydraulic  Balance  and  water 
cooled  thrust  bearings  are  standard  lor  all  "Inglis"  Turbine 
Pumps. 

We  make  pumps  of  all  kinds  for  any  service. 

Write  us  for  prices. 

The  John  Inglis  Company,  Limited 

ENGINEERS  AND  BOILERMAKERS 
14  Strachan  Ave.,  Toronto,  Canada 

Montreal  Office  :  Koom  509  Canadian  Kxprcvs  liuil Jinn 
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Ottawa.  Ont. 

Application  is  to  be  made  to  Parlia- 
ment next  session  by  Brantford  &  Ham- 
ilton F.lectric  Railway  Company  for  ex- 
tension of  time  in  connection  with  radial 
railway  system. 

St.  John.  N.B. 

renders  will  he  received  by  Francis  S 
Walker,  sanitary  engineer,  IS  Germain 
Street,  lor  installation  of  hoiler  fittings 
foi  heating  plant  at  new-  hospital.  Plans 
and  specification  at  office  of  engineer. 
Specitication  at  othee  of  MacLean  Daily 
Keports.   Limited.  Toronto. 

Sydney.  N.S. 

Citj  Council  will  receive  tenders  until 
October  31  for  supply  of  one  3,200-volt, 
l-phase,  60-cycle  freshwater  Turbine 
Pump  and  1  S.  all-air  Priming  Pump. 
Plana  and  specifications  at  office  of  engi- 
neer. Norman  Hay.  Specification  at  of- 
fice of  MacLean  Daily  Keports,  Limited, 
Toronto. 

Toronto.  Ont. 

City  Council  lias  selected  sites  for  lo- 
cation of  Incinerator  plants.  Plans  are 
in  preparation  and  will  probably  be 
ready  ahout  middle  of  November.  Mr. 
Wilson  is  Street  Commissioner. 

Winnipeg.  Man. 

Board  of  Control  will  receive  tenders 
until  October  8  for  hoiler  for  steam  fire 
engine.    Specification  with  engineer. 


Miscellaneous 

Duncan  Station,  B.C. 

Tenders  will  be  received  by  R.  C.  Dcs- 
rochers,  Secretary.  Department  Public 
W  orks,  Ottawa,  until  4  p.m.  October  26, 
for  interior  post  office  fittings.  Plans 
and  specification  are  at  office  of  Post- 
master, Duncan  Station;  Wra.  W.  Hen- 
derson, Resident  .Architect,  Victoria, 
B.C.,  and  at  Department,  Ottawa. 

Hamilton,  Ont. 

Mr.  R.  S.  Davidson,  Concession  Street, 
contemplates  the  purchase  of  machinery 
and  equipment  for  small  steam  Grist 
Mill. 

Subcontract  for  supply  of  cement 
blocks  for  Dominion  Government  revet- 
ment wall,  has  been  awarded  to  E.  V. 
White.  Burlington.  D.  G.  Stewart,  Alex- 
ander Hotel,  Ottawa,  is  general  contrac- 
tor. 

Perth,  Ont. 

General  contractor,  W.  J.  Rabb,  Perth, 
requires  material  for  asphaltum  floors  in 
connection  with  addition  to  institute  for 
Board  of  Education.  Sub-contract  for 
plumbing  and  roofing  is  to  be  let. 

Prince  Rupert,  B.C. 

Board  of  Trade  has  received  inquiry 
from  Alberta  for  detailed  information  re- 
garding preliminaries  in  connection  with 
probable  establishment  of  Biscuit  and 
Confectionery  manufactory,  Brick  Works 
and  Dairy  business. 

Sarnia,  Ont. 

The  Reid  Wrecking  Company,  of  Sar- 
nia. Ont.,  has  received  contract  from 
United  States  Government  for  raising  of 
sunken  lightship  No.  88,  which  went 
down  in  Lake  Erie,  near  Buffalo,  Novem- 
ber, 1913.    Work  will  be  started  at  once. 

Steelton,  Ont. 

Tenders  for  interior  post  office  fittings 
will  be  received  by  Secretary,  Depart- 
ment Public  Works,  Ottawa,  R.  C.  Des- 


rochers,  until  -I  p.m.  October  !).  Plans 
ami  specification  arc  at  offices  of  Mr. 
Win.  (ioodwin.  Clerk  of  Works,  Steel- 
ton;  Mr.  T.  A.  Hastings,  Clerk  of 
Works,  I'ostal  Station  "F,"  Toronto, 
;iiid  at   Department.  Ottawa. 

Walkerville,  Ont. 

In  connection  with  $15,000  Stores  and 
Oltices  winch  arc  about  completed  for 
John  Hater,  Victoria  Avenue,  Windsor, 
store  fixtures  will  be  required  by  Baker 
Bros.,  Grocers;  Chairs,  tables  and  fix- 
tures will  be  wanted  by  Mr.  White, 
Quick  Lunch  Room,  both  of  whom  arc 
occupants. 

CONTRACTS  AWARDED 

Paris,  Ont. 

file  contract  for  installation  of  Heat- 
ing System  in  municipal  building  has 
been  awarded  by  Town  Council  to  Don- 
ald Sinclair,  at  $1,275. 

St.  John,  N.B. 

The  contract  for  erecting  iron  and 
concrete  fire  escapes  and  balconies  for 
Hospital  has  been  awarded  by  Hospital 
Commissioners  to  Phoenix  Foundry 
Company,  Pond  Street.  F.  Neil  Brodie, 
Princess  Street,  is  the  architect. 

Vancouver,  B.C. 

An  order  has  been  received  by  Canada 
Wire  &  Cable  Company  (agents,  Mac- 
donald  Marpole  Company,  Vancouver) 
from  the  West  Kootenay  Power  Com- 
pany for  I8J/2  miles  of  Bare  Head  Drawn 
Copper  W^ire. 


Business  Notes 

Berlin,  Ont. 

Barns  and  driving  shed  belonging  to 
Simeon  Brubacher,  Edna  Street,  have 
been  destroyed  by  lire.  Loss,  estimated 
at  $10,000,  is  partly  covered  by  insurance. 

Edmonton,  Alta 

Conotolite  Marble  Company,  Edmon- 
ton, has  been  formed  for  the  manu- 
facture of  artificial  marble.  H.  E.  Lil- 
lian, Higlands  Avenue,  is  interested. 

Essex,  Ont. 

Business  block  owned  by  O.  H. 
Bricker  and  occupied  by  W.  H.  Rich- 
ardson Furniture  Warehouse,  has  been 
burned  down,  involving  $45,000  loss,  in- 
surance $40,000.    Owner  may  rebuild. 

Gait,  Ont. 

Store  on  Main  Street,  owned  by  N. 
Brock  Wilkins,  113  Bernard  Avenue,  To- 
ronto, and  occupied  by  F.  J.  Brown  & 
Sons,  Oriental  Bazarr,  has  been  destroy- 
ed by  fire.  Loss  estimated  at  $10,000,  is 
covered  by  insurance. 

Lindsay,  Ont. 

Contract  for  interior  fittings  in  connec- 
tion with  building  $5,000  Rectory  for  St. 
Paul's  Anglican  Church  has  not  yet  been 
let.  W.  Blackwell,  Peterborough,  is  the 
architect. 

London,  Ont. 

Hoskins  &  Reynolds,  5  Dundas  Street, 
have  sustained  the  loss  of  $1,000  from 
fire  in  their  grocery  warehouse. 

Vault'  doors  and  fittings  will  be  requir- 
ed in  connection  with  construction  of 
vault  with  reinforced  concrete  walls,  for 
Merchants  Bank,  608  Dundas  Street.  J. 
C.  Fletcher,  Madison  Avenue,  is  general 
contractor. 

Niagara  Falls,  Ont. 

Dr.   T.    E.   Watson   contemplates  re- 


building barn  which  was  destroyed  by  fire 
recently. 

North  Bay,  Ont. 

Public  School  Board  has  not  yet 
awarded  contract  for  interior  fittings  in 
connection  with  school  estimated  to  cost 
$25,000.  J.  H.  Marceau,  237  First  Avenue, 
is  general  contractor. 

Ottawa,  Ont. 

The  Union  Construction  Company, 
Bank  Street  Chambers,  Ottawa,  are  in 
the  market  for  12  or  15-ton  tandem 
steam  roller. 

St.  John,  N.B. 

John  Neilson,  St.  John  East,  whose 
two  residences  have  been  destroyed  by 
fire,  intends  to  rebuild.  Loss  is  reported 
at  $0,300;  insurance  $4,500. 

St.  Stephen,  N.B. 

Slice  factory  owned  by  Clark  Bros., 
King  Street,  together  with  residences 
and  blacksmith  shop,  has  been  destroyed 
by  fire.    Loss  estimated  at  $35,000. 

Welland,  Ont. 

Electric  Steel  &  Metals  Company,  Lim- 
ited, has  received  contract  from  British 
War  Office,  through  Canadian  Dept.  Mili- 
tia &  Defence,  for  manufacture  of  sharp- 
nel  shells.  Additional  machinery  is  be- 
ing installed. 

Windsor,  Ont. 

Business  block,  owned  by  Shand 
Bros.,  grocery  warehouse,  and  occupied 
by  Singer  Sewing  Machine  Company, 
Tribune  Publishing  Company,  and  Ste- 
vens Photographic  Studio,  has  been  des- 
troyed by  fire.  Loss  covered  by  insur- 
ance. 


Late  News  Items 

Centreville,  N.B. 

Hotel  and  business  block  was  des- 
troyed by  fire.  Loss  estimated  at  $40.- 
000.    No  particulars  of  insurance. 

Fort  William,  Ont. 

City  Council  has  awarded  a  contract 
to  John  Milieu  &  Sons,  Toronto,  for 
furnishing  equipment  for  municipal  elec- 
tric railway  construction  in  Fort  W  il- 
liam. 

Hamilton,  Ont. 

City  Council  has  decided  to  proceed 
at  once  with  construction  of  East-End 
Sewer  at  an  estimated  cost  of  $100,356. 
of  which  ratepayers'  share  will  be  $32,- 
000.  Plans  will  be  submitted  for  ap- 
proval of  Provincial  Board  of  Health, 
and  City  Engineer  Macallum  will  call  for 
tenders  at  once. 

Secretary,  Board  of  Education,  R.  H. 
Foster,  will  receive  tenders  until  Oct- 
ober 13  for  $80,000  school  to  be  erected 
on  Wentworth  Street  North,  two 
storeys,  12-roomed,  brick  construction. 
Plans  and  specification  are  at  office  of 
architect,  A.  W.  Penne,  107  Clyde  Block. 

New  tenders  will  be  received  by  R.  II. 
Foster,  Secretary,  Board  of  Education, 
until  October  30,  for  School  on  Dun- 
das Street,  South,  to  be  two-storey, 
brick  construction.  Plans  and  speciti- 
cation at  office  of  architect. 

Lacombe,  Alta. 

Surveys  have  been  made  and  prelim- 
inary arrangements  are  being -made  by 
Lacombe  &  Blindman  Valley  Electric 
Railway  Company  for  construction  of 
electric  railway     to     connect  Lacombe, 
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OUNITB  PARTITIONS  BUILT  BY  LAR(iE  CANADIAN  WATER  I'OWKK  COMPANY  <  Interior  Work) 


Gunite  partitions,  interior  or  ex- 
terior, occupy  less  space  and  are 
stronger  than  any  other  types  of 
equal   thickness.  They  cannot  be 


Our  new  107-page  monograph 
on  the  Cement-Gun  embraces 
the  Process,  Product,  Appara- 
tus, General  Data,  Uses  and 
Opinions.  A  copy  of  this  il- 
lustrated treatise  will  be  mail- 
ed upon  request  to  every 
Engineer,  Contractor  and 
other  parties  who  are  interest- 
ed in  concreting.  Write  for 
your  free  copy  NOW. 

Cement  -  Gun 

Company 

Incorporated 

New  York,  N.  Y. 
30  Church  Street 


easily  defaced.  The  illustrations 
shown  herewith  are  examples  of  the 
use  ot  the  Cement-Gun  oh  this 
class  of  work. 


PARTITION  WALL  BVWAQJE  DISPOSAL  PLANT,  BTTC 
Mil i It  oM.uniti'i  Km .1  Iim  WurLi 


[Rtl.  M  VSS. 


Tenders  and  For  Sale  Department 


City  of  St.  Catharines,  Ont. 

Tenders  for  Concrete 
Bridge  Construction 

Sealed  lenders  for  the  erection  of  the  sub- 
structure of  the  St.  Paul  Street  High  Level 
Bridge,  aihlresseil  to  the  City  Clerk,  will  be  re- 
iiivc.l  until  live  o'clock  p.m.  on  the  16th  day  of 
October.  1914. 

Principal  Items  of  Work 


Excavations   3000  cu.  yds. 

Concrete  masonry  in  abutments   1850  cu.  yds. 

Concrete  masonry'  in  copings   65  cu.  yds- 

Timber  piles   10240  lin.  ft. 

Anchor  Bolts    7250  lbs. 

Steel  reinforcement   3600  lbs. 


Information  for  tenderers,  plans  and  specifica- 
tions may  be  obtained  at  the  office  of  the  City 
Engineer.'  St.  Catharines,  Ont.,  on  the  receipt  of 
a  deposit  of  Five  Dollars  which  will  be  refunded 
on  receipt  of  a  bona  fide  tender. 

A  certified  cheque  in  the  amount  of  $3,000,  pay- 
able to  the  City  Treasurer,  is  required  to  be  de- 
posited with  the  bid,  and  a  construction  bond  of 
Slo.iNHi  shall  be  furnished  the  City  by  the  ten- 
derer to  whom  the  contract  is  awarded. 

The  City  reserves  the  right  to  reject  any  or  all 
tenders  or  to  accept  the  tender  which  would  best 
scrvr  the  interest  of  the  City. 

W.  P.  NEAR, 
39-40  City  Engineer. 


Tem  iskaming  &  Northern  Ontario 
Railway  Commission 

Tenders 
for  Restaurant  Privileges 

Sealed  tenders  (which  must  be  separate  for 
each  restaurant)  addressed  to  the  undersigned 
and  endorsed  "Tender  for  Restaurant  Privileges," 
will  be  received  at  the  office  of  the  Commission, 
25  Toronto  Street,  Toronto,  up  to  12  o'clock 
noon  on  Thursday,  the  22nd  day  of  October, 
1914.  for  the  restaurant  privileges  for  five  years 
at  each  of  the  following  places,  (such  privileges 
to  become  effective  from  the  dates  hereinafter 
mentioned ). 

Timagami  from  February  10th,  1915. 

Englehart  from  November  1st,  1914, 

Cochrane,  when  open. 

Each  tender  must  be  accompanied  by  an  ac- 
cepted cheque  upon  a  chartered  bank  of  Can- 
ada payable  to  the  order  of  the  Commission  for 
ten  per  cent,  of  the  amount  of  such  tender. 

The  restaurants  at  Englehart  and  Cochrane  will 
be  heated  by  the  Commission  bul  at  Timagami 
the  party  whose  tender  is  accepted  will  be  re- 
quired to  furnish  the  necessary  heating. 

In  the  case  of  each  restaurant  the  party  whose 
tender  is  accepted  will  be  required  to  promptly 
execute  a  lease  in  form  satisfactory  to  the  Com- 
mission, failing  which  his  cheque  will  be  abso- 
lutely forfeited  to  the  Commission  arid  if  deemed 
necessary,  by  the  Commission,  he  shall  also  fur- 
nish a  bond  satisfactory  to  the  Commission  for 
the  due  performance  of  such  lease. 

The  cheques  sent  in  by  unsuccessful  tenderers 
will  be  returned  to  them. 

The  Commission  does  not  bind  itself  to  accept 
the  highest  or  any  tender. 

For  further  particulars  apply  to  the  under- 
signed. 

Dated  at  Toronto  this  1st  day  of  October, 
A.  D.  1914. 

A.  J.  McGEE, 
4041  Secretary-Treasurer. 


Sealed  tenders  addressed  to  the  undersigned  and 
endorsed  "Tender  for  Boilers  C.  G.  S.  'Tynan,'  " 
will  be  received  at  this  office  until  4  p.m.  on 
Friday,  October  9.  1914,  for  the  construction  and 
delivery  of  two  single  ended  Scotch  Boilers  11 
feel  (!  inches  diameter  by  10  feet  (5  inches  long, 
for  a  working  pressure  of  130  lbs.  per  square 
inch,  delivered  at  Halifax,  N.S.,  on  the  wharf 
next   I.  C.  R.  Terminal  for  a  fixed  sum. 

Plans,  specifications  and  form  of  contract  can  be 
seen  and  forms  of  tender  obtained  at  the  Depart- 
ment and  at  the  offices  of  the  Dictrict  Engineers 
at  Toronto,  Out.,  Shaughnessy  Building,  Montreal, 
P.O.,  St.  John,  N.B.,  and  at  the  office  of  Mr. 
A.   1!.  Crosby,  Halifax,  N.S. 

Persons  tendering  are  notified  that  tenders  will 
not  be  considered  unless  made  on  the  forms  sup- 
plied, and  signed  with  their  actual  signatures, 
stating  their  occupations  and  places  of  residence. 
In  the  case  of  firms  the  actual  signature,  the 
nature  of  the  occupation,  and  place  of  residence 
of  each  member  of  the  firm  must  be  given. 

Each  tender  must  be  accompanied  by  an  accept- 
ed cheque  on  a  chartered  bank,  payable  to  the 
order  <>f  the  Honourable  the  Ministtr  of  Public 
Works,  equal  to  ten  per  cent.  (10  p.c.)  of  the 
amount  of  the  tender,  which  will  be  forfeited  if 
the  person  tendering  decline  to  enter  into  a  con- 
tract when  called  upon  to  do  so,  or  fail  to  com- 
plete the  work  contracted  for.  If  the  tender  be 
not  accepted  the  cheque  will  be  returned. 

The  Department  does  not  bind  itself  to  accept 
the  lowest  or  any  tender. 

By  order, 

R.  C.  DESROCIIERS, 

Secretary. 

Department  of  Public  Works, 

Ottawa,  September  25,  1914. 

Newspapers  will  not  be  paid  for  this  advertise- 
ment if  they  insert  it  without  authority  from  the 
Department.  39-40 


Sales  Agents  Wanted 


Large  United  States  chain  manufacturers  now 
represented  in  Quebec  Province  want  to  secure 
Sales  Agents  in  Ontario,  Western  Canada  and 
Maritime  Provinces  for  all  kinds  of  logging  chain, 
dredging  chain,  etc.  Apply  Box  78,  Contract  Re- 
cord, Toronto,  Canada.  39-41 


CAPITAL  introduced  for  sound  enterprises  of  all 
kinds.  5  per  cent,  commission.  Bond  and  stock 
issues  placed.  Underwriting  procured.  Refer- 
ences exchanged.  Address  Cooke  &  Byrne,  Har- 
court  Street,  Dublin,  Ireland.  40-45 


Late  News  Items 

(Continued  from  page  64) 

Bcntley  and  Rirnbey.  J.  C.  Gibson,  56 
King  Street  West,  Toronto,  is  president. 

Moncton,  N.B. 

Freight  Shed  owned  by  Dominion 
Government,  Department  Railways  and 
Canals,  was  damaged  to  extent  of  $15,- 
000  by  fire.  Owner  will  probably  re- 
build. L.  K.  Jones,  Ottawa,  is  Minister 
of  Department. 

Ottawa,  Ont. 

Board  of  Control  has  awarded  con- 
tract for  construction  of  four  concrete 


Sealed  tenders  addressed  to  the  undersigned  and 
endorsed  "Tender  for  Engines  C.  G.  S.  'Tyrian,'  " 
will  be  received  at  this  office  until  4  p.m.,  on 
Friday,  October  9,  1914,  for  one  set  of  inverted 
fore  and  aft  compound  surface  condensing  en- 
gines, cylinders  about  20  and  42  inches  diameter 
by  27  inches  stroke  for  130  lbs.  working  pres- 
sure, delivered  at  Halifax,  N.S.,  on  the  wharf 
next  I.  C.  R.  Terminal  for  a  fixed  sum. 

Specifications  and  form  of  contract  can  be  seen 
and  forms  of  tender  obtained  at  this  Department 
and  at  the  offices  of  the  District  Engineers  at 
Toronto,  Ont.,  Shaughnessy  Building,  Montreal. 
P.Q.,  St.  John,  N.B.,  and  at  the  office  of  Mr. 
A.  B.  Crosby,  Halifax,  N.S. 

Persons  tendering  are  notified  that  tenders  will 
not  be  considered  unless  made  on  the  forms  sup- 
plied, and  signed  with  their  actual  signatures,  stat- 
ing their  occupations  and  places  of  residence.  In 
the  case  of  firms,  the  actual  signatures,  the  nature 
of  the  occupation,  and  place  of  residence  of  each 
member  of  the  firm  must  be  given. 

Each  tender  must  be  accompanied  by  an  ac- 
cepted cheque  on  a  chartered  bank,  payable  to  the 
order  of  the  Honourable  the  Minister  of  Public 
Works,  equal  to  ten  per  cent.  (10  p.c.)  of  the 
amount  of  the  tender,  which  will  be  forfeited  if 
the  person  tendering  decline  to  enter  into  a  con- 
tract when  called  upon  to  do  so,  or  fail  to  com- 
plete the  work  contracted  for.  If  the  tender  be 
not  accepted  the  cheque  will  be  returned. 

The  Department  does  not  bind  itself  to  accept 
the  lowest  or  any  tender. 

By  order, 

R.  C.  DESROCIIERS, 

Secretary. 

Department  of  Public  Works, 

Ottawa,  September  25,  1914. 

Newspapers  will  not  be  paid  for  this  advertise- 
ment if  they  insert  it  without  authority  from  the 
Department.  3910 


piers  and  two  abutments  for  substruc- 
ture of  Billings  Bridge  to  Thomas 
Brewder,  Lyons  Street,  Ottawa.  The 
contract  for  superstructure  of  Billings 
Bridge  has  been  awarded  to  Dominion 
Bridge  Company,  Limited,  Montreal, 
Que.,  at  $32,784  for  the  steel,  and  $9*990 
for  the  erection. 

The  building  permit  for  new  Customs 
House  being  erected  on  Sussex  Street 
places  estimate  of  cost  at  $1,173,000. 
Foundation  work  exceedingly  difficult 
and  cost  over  $500,000. 

Peterboro,  Ont. 

The  Peterboro  Radial  Railway  Com- 
pany is  considering  plans  for  reconstruc- 
tion of  its  electric  railway  on  Charlotte 
Street.  W.  H.  Munro,  Peterboro,  is  lo- 
cal manager. 

Quebec,  Que. 

City  Council  has  decided  to  build 
boiler  room  on  Beauport  Road,  estimated 
to  cost  $150,000.  Building  will  be  brick 
and  steel.  J.  L  Pinsonnault.  City  Hall, 
is  architect. 

In  connection  with  construction  of 
$.->.()00  Residence  for  A.  Denials.  186 
Des  Stigmatis,  owner  is  receiving  ten- 
ders for  plastering  and  painting  materi- 
al. Building  will  be  three-storey,  30  by 
40  ft.,  brick  and  frame. 
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One  Municipality  Saved 

$92,000 

By  advertising  their  tenders  in  the  "  Contract  Record." 
This  page  tells  about  it — briefly. 

A representative  body  in  a  Western  Canada  city  thought  their  taxes  were 
getting  too  burdensome.  They  decided  to  investigate.  They  ap- 
pointed an  engineer  with  an  established  reputation  to  look  into  their 
civic  methods  and  expenditures.  This  engineer  studied  the  situation  care- 
fully and  made  a  comprehensive  report. 

Now,  we  are  not  going  to  ask  you  to  read  over  all  that  report — we'll  give 
you  the  kernel  of  it.    The  engineer  said, — 

"  Lack  of  Competition  in  City  Works  Has  Much 
To  Do  with  High  Taxes." 

Perhaps  you  will  say  you  knew  that  before  ;  perhaps,  that  you  don't  be- 
lieve it.  Read  the  exact  statement  bearing  on  this  subject,  taken,  word  for 
word,  from  the  engineer's  report,  a  copy  of  which  is  on  file  in  this  office  : 

"I  have  gone  carefully  through  the  "Contract  Record"  for  the  year 
1913  and  find  that  ninety-five  cities,  towns,  provinces,  railroads  and 
commissions,  including  the  Greater  Winnipeg  Water  District  (of 
which  yours  is  a  part),  from  the  Atlantic  to  the  Pacific,  in  Canada, 
have  advertised  for  tenders,  the  contracts  for  which  reach  the  sum  of 
approximately  two  hundred  and  fifty  million  dollars;  and  yet  St. 
Boniface  is  the  exception.  The  only  time  your  city  appears  is  in  con- 
nection with  the  bridge  piers  and  your  secretary-treasurer  told  me 
that  the  reason  this  was  done  was  because  there  was  no  contractor  in 
the  city  who  would  finance  the  undertaking.  This  advertisement  re- 
sulted in  the  successful  tenderer  being  $92,000  lower  than  the  next 
bidder,  the  successful  men  being  outsiders.  It  is  not  unreasonable  to 
suppose  that  this  sum  was  saved  by  the  advertisement  being  spread 
over  Canada.  A  ten  per  cent,  saving  on  the  contract  price  means  that 
debentures  selling  at  90,  as  they  did  this  year,  bring  par;  or  selling  at 
104  as  in  1912,  bring  115 — an  unheard-of  price.  The  local  improve- 
ments in  your  city  have  cost  over  Two  Million  Dollars,  and  a  ten  per 
cent,  saving  would  have  enriched  your  treasury  approximately  a 
quarter  of  a  million." 

The  "Contract  Record"  saved  this  municipality  $92,000  or  10%  of  the 
total  contract.  The  advertisement  cost  $5.00.  Would  you  rather  have  $5.00 
or  10%  of  your  19 14  estimates  ? 

When  you  are  in  the  market  for  material  or  labor  send  us  your  advertise- 
ment.    We  will  save  you  money. 


(ontract  Record 

/Engineering  Review 


347  Adelaide-  Street  West,  Toronto 
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A  tiidttit  of  A  mifk  /'ettrs,  Ei 
Ay  mar  Embury  //. 


'*esuUnt,  LoHi  Island  A'. a'. 
rhitect,  A ttU  )'orAm. 


ShimfUs  ttmimtd  with  Cubit's  ShingU  Stains,  stucco  staintd  ivith  Cabot's 
WmtfrfrvofCtmtnt  Stains,  ana"  Itntd  with  Cabot's  Quilt,  for  warmth, 

CABOT'S   CREOSOTE   SHINGLE  STAINS 

Tlie  Standard  Stains  (or  Shingles,  Siding  or  Trimmings.  The 
first  shingle  stain  ever  made  and  quality  guaranteed  by  thirty 
years'  use.  Made  of  the  strongest  and  finest  colors,  ground  in  pure 
linseed  oil.  and  Creosote,  "the  best  wood  preservative  known," 
No  cheapenen,  no  adulterations,   no  kerosene  or  benzine. 

CABOT'S  "QUILT" 

The  warmest  lining.  Heatproof.  Cold-proof.  Sound-proof. 
Uninflammable,  non-decaying,  vermin-proof.  Insulates  cold-storage 
and  ice  houses,  and  all  other  buildings.  Deadens  sound  in  floors 
and  partitions. 

Cabot's  Waterproof  Cement  and  Brick  Stains 
For  waterproofing  and  tinting  stucco  and  similar  cement  sur- 
faces, and  for  freshening,  restoiing  and  waterproofing  bricks. 
Cabot's  Conservo  Wood  Preservative 
For  preserving  ties,  poles,  planking  and  all  other  lumber. 

Cabot's   Plasterbond  Damp-proofing 
For  direct  plastering  on  brick  or  concrete  without  studding  or 
lathing.     Forms  a  perfect  permanent  and  impervious  bond. 

Cabot's  Mortar  Colors 
Strongest,   finest   and   most  lasting. 
Send  for   Samples  and  Prices. 

SAMUEL  CABOT,  Inc.,  Mfg.  Chemists,  Boston, Mass. 

Canadian  Agents: 


A    Muirhead  Co.,  Toronto. 
Henry  Darling,  Vancouver. 
Sa«katchewan  Supply  Co..  Sask- 
atoon. 

Braid   &   McCurdy,  Winnipeg. 


Seymour  &  Co.,  Montreal. 
Can.  Equipment  &  Supply  Co., 

Calparv    and  Edmonton. 
F.  A.  Gillis  &  Company.  Halifax 
and  Sydney. 


PURE  WATER 

It  is  easy  to  obtain  with  our  plants 
and  apparatus 

We  design  and  contract  for  com- 
plete municipal  filtration  plants 
of  any  capacity. 

We  supply  and  install  apparatus 
for  sterilizing  water  supplies  by 
the  application  of  calcium  hy- 
pochlorite. 

Literature,  Sketches,  Estimates  and  Recom- 
mendations Supplied  on  Request 

American  Water  Softener  Co. 

1001  Chestnut  St.,  PHILADELPHIA,  Pa. 

We  have  no  affiliations  or  working  acquirements  with  any 
of  our  competitors. 


MADE  IN 

CANADA 

Water  Turbines 
Centrifugal  Pumps 

Patronize  Home  Industry  and  let 
us  Quote  on  Your  Requirements 

Boving  &  Co.  of  Canada 

Limited 

94  Grafton  Ave         Head  Office         London  Bldgs. 
Moose  Jaw,  Sask.       164  Bay  St.       Vancouver,  B.  C. 

TORONTO 

Factory,  Lindsay,  Ontario 
Mexico  City     Wellington     Cairo     London,  Eng.     Tokyo     Johannesburg     Rio  De  Janeiro 
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FOR  SALE 

One   --55  Ton  Switching  Engine 
One  — 35  Ton  Vulcan  Dinkey 
Three — 25  Ton  12  x  18  American  Locomotive 

Co.  Dinkies 
Three — 25  Ton  12x18  Vulcan  Dinkies 
Five  — 25  Ton  Porter  Dinkies 
Two  —  1  0  x  16  Standard  Gauge  Vulcan  Dinkies 
One    -10  x  16  36 "  Gauge  Porter  Dinkey 
Eighty — 6  Yard  K.  &  J.  Dump  Cars 
Twenty — 6  Yard  Continental  Dump  Cars 
Ten   — 4  Yd.  Continental  Dump  Cars,  36  gauge 
Two  Model  60  Marion  Shovels 
One  —75  Ton  Marion  Shovel  with  extra  high 

lift  Boom 
Two  —  Stone  Crushers 

Motors,  all  sizes,  from  1  5  to  200  H.P.,  3 
phase,  440  volts  to  2200  volts. 

W.  FRASER, 

83  Craig  St.  W.  MONTREAL 


Nova  Scotia  Steel  &  Coal  Company,  Ltd. 

Beg  To  Announce 

That  their  new  steam-hydraulic  forge  shop  is  now  in  opera- 
tion, as  also  is  their  recently  installed  "Harmet"  fluid  com- 
I  session-]  )lant. 

These  improvements  bring  "Scotia's"  equipment  abreast 
oi  the  best  foreign  forges. 

They  arc  accordingly  open  to  supply  forgings  ol  all  shapes 
and  sizes.  Made  ol  ordinary  or  fluid  compressed  open- 
hearth  steel,  and  satisfying  the  most  severe  specifications. 

For  Prices  and  Particulars  Apply  to 

Head  Office  -  -  New  Glasgow,  N.  S. 


Keith 
Fans 


The  oppor- 
t  u  n  i  t  y  for 
greater  econ- 
omy and  effic- 
iency in  Heat- 
ing and  Ven- 
tilating is  em- 
phasized in   the    "Keith''    Fan.  Com- 
parative tests  of  other  types  of  fans  have 
resulted  in  the  "Keith"  being  proclaimed 
the  most  efficient  and  economical  in  the 

Fan  World.        Write  for  our  New  Catalogue  No.  55. 

SHELD0NS  LIMITED,  Gait.,  Ont. 

Toronto  Office  :  609  Kent  Building 

AGENTS : 

Messrs.  HOSS  &  GREIG,  412  James  St.,  Montreal.  Que. 
Messrs.  WALKER'S  LTD.,  259-261  Stanley  St.,  Winnipeg.  Man. 
Messrs.  GORMAN.  CLAM  EY  &  GRINDLEY.  LTD..  Calvary 

and  Edmonton.  Alta. 
Messrs.  ROBERT  HAMILTON  &  CO..  LTD.,  Rank  of  Ottawa 
Bldg.,  Vancouver.  B.  C. 
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Current  Prices  of  Building  and  Engineering  Materials 


TORONTO  PRICES 

CEMENT,  LIME.  AND  BRICK 

Cement — delivered  in  5barrcl  lots,  $1.85  per  bbl. ; 
>ai  lot>.  $1  55  on  the  track,  with  pkgs.  $1.95. 

Lime — urey  88c,  white  40c  per  100  lbs.,  deliver- 
ed in  not  less  than  1500  lb.  lots.  At  the 
warehouse,  white  37c,  grey  35c. 

Brick— NO,  1  dry  pressed  red  biick,  $18;  bulT, 
$18  f.o.b.  the  job ;  common  red  slock  brick, 
$11  to  $14;  grey,  $11  to  $12;  wire-cut  brick 
lor  foundation  work,  $10.50  to  $11  f.o.b.  the 
job;  No.  1  enamelled  brick,  all  colors,  from 
ST.".  to  $U";  tapestry  brick,  $20  to  $30;  sand- 
lime  brick.  $8.10,  King  Edward  Siding;  $7 
at  the  mill;  $9.50  delivered  on  the  job. 
Smooth  faced  texture  brick,  $15;  rough  faced 
texture,  $10  to  $20,  delivered  any  place  in 
Ontario;  paving  brick.  No.  1,  $18  per  M. 
fob  West  Toronto;  No.  2,  $14.00;  paving 
blocks.  No.  1.  $24  per  M. ;  No.  2,  $18.  Sun- 
Tex  wall  tile.  $16  to  $20  per  M. ;  Denison 
interlocking  hollow  tile,  $60  per  M.  Lots 
over  100,000,  $55. 
CRUSHED  STONE,  SAND  AND  GRAVEL 
Toronto  prices,  delivered: 

Crushed  stone-2  in„  $1.20;  1-in.,  $1.25;  8/8-in., 
$1.25;  rubble  stone,  in  car  lots,  $1.15  per 
ton  f.o.b.  car. 

Sand-for  cement  or  brick  work,  $1.20  per  cu. 
yd  fo.b.  Toronto,  C.  P.  R-  siding;  85c  to 
$1  per  cu.  yd.  f.o.b.  Toronto,  G.  T.  R.  siding. 

Gravel— $1-50  per  cu.  yd.,  delivered. 

LUMBER  (BUILDING  MATERIAL) 
Toronto  prices  (wholesale)  delivered: 

Hemlock-2  x  4  in.  to  2  x  12  in.,  ?  to  16 !  ft., 
$24;  is  ft.,  $26;  1-in.  Hemlock  No.  1  *^o; 
No.  1  Hemlock  decking  $25  to  $26;  No.  2 
hemlock,  dimension  and  1  in.,  $19  to  $21. 

Pine— 1  in.  common  6  to  12  in.  wide  (rough) 
$26  to  $33;  2  in.  white  pine,  bill  stock,  $28 
to  $34;  7/8  by  6  and  10  in.  pine  shelving, 
$33  to  $42;  7/8  x  12  in.  pine  shelving  $45; 
No.  1  white  pine  flooring  $34;  No.  1  spruce 
flooring  $27.50;  No.  1  pine  decking  D  2  S 
$28;  spruce  decking  $27  to  $30;  No.  1  pine  V. 
or  beaded  sheeting,  $35;  No.  2  ditto  $32; 
pine  trim  4  in.  casing  $1.75  per  100  ft.;  5 
in.  ditto  $2;  8  in.  pine  base  $2.75  to  $3.25;  10 
in.  pine  base,  $3.40  to  $4.50;  4  in.  pine,  win- 
dow stool,  $2.75. 

Shingles— XXX  B.  C.  shingles  $3.60;  N.  B. 
extras  $4 ;  N.  B.  clears  $3.45 ;  No.  1  pine  lath 
$5.50;  No.  2  pine  lath  $4.75;  No.  1  spruce 
lath  $4.25. 

Dimension  Timber  (B.  C.  Fir)— 8  x  8,  10  x  10, 
10  x  12,  12  x  12,  12  x  14,  8  x  10,  8  x  12, 
10  x  14,  14  x  14,  8  x  14,  12  x  16,  14  x  16, 
16  x  16,  $32 ;  10  x  16,  14  x  18,  16  x  18,  $39 ; 
8  x  16,  12  x  18,  18  x  18,  $36;  16  x  18,  14  x 
20,  16  x  20,  $36.50 ;  8  x  18,  12  x  20,  18  x  20, 
$40;  10  x  20,  $37.50;  8  x  20,  14  x  22,  16  x  22, 
IS  x  22,  20  x  22,  22  x  22,  $45;  12  x  22,  $39; 
10  x  22,  $39.50;  8  x  22,  14  x  24,  18  x  24, 
20  x  24,  22  x  24,  24  x  24,  12  x  24,  10  x  24, 
$45. 

STEEL  AND  IRON 

Steel — (round  and  square  bars)  $2.50,  base; 
twisted  and  deformed,  $2.50;  structural  sec- 
tions $2.50  to  $3. 

Galvanized  iron — 28  gauge  $3.40. 

Cast-iron  pipe — Standard  prices,  carload  lots,  f.o.b. 
Toronto;  4-in.  $34  per  net  ton;  6-in.  to  12- 
in.  $33;  12-in.  up  $32.50,  with  $1  extra  for 
gas  pipe. 


Corrugated  Iron    26  gauge  $4.25  per  sq.,  28  gauge 

$2.50  to  $3  per  100  pounds. 
Steel    channels   and    beams,   angles   and   plates — 

$4. 

SEWER  PIPE 
Sewer  Pipe — Toronto  prices  (wholesale)  f.o.b.,  4- 
in.,  25c  per  ft.;  6-in.,  40c  ft.;  9-in.,  70c  ft.; 
12  in.,  $1  ft.;  15-in.,  $1.40  ft.;  18-in.,  $1.90 
ft.;  20-in.,  $2.25  ft.;  24-in.,  $3.25  ft.;  all  less 
62  per  cent. 

SUNDRIES 

Hard  wall   plaster — unsanded,  from  $8  to  $8.50, 

bags  extra;  sanded  $4,  in  car  lots  at  the  yard. 
Hydrated  lime— $9.25  to  $10.25  in  20-ton  car  lots. 
Plaster  of   Paris — Anchor,   Crown,  and  Standard 

white  brands,  $1.50  per   bbl. ;    Shield  brand 

$1.25;  New  Brunswick  $2.50. 
Rope — nianilla,  16c  basis,  second  grade  13c  basis, 

sisal  rope,  10'/zc  basis;  African  rope  13c. 

PAINTS  AND  OILS 
White  lead— ground  in  oil,  $9  per  100  lbs. 
Boiled  linseed  oil — in  bbls.,  66c  per  gal.  of  9  lbs. 
Raw  linseed  oil — in  bbls.,  63c  per  gal. ;  red  lead, 
dry,  $8  to  $9  per  100  lbs. ;  putty  in  bulk. 
Mils.,  3y2c. ;  putty  in  25-lb.   tins,  4c;  tur- 
pentine, in  bbls.,  65c. 


MONTREAL  PRICES 

CEMENT,  LIME,  AND  BRICK 
Cement — $1.90    steam    car    load    lots,  including 

sacks. 

Lime — Hydrated,  $14  per  ton;  lump,  $10. 

Brick — No.  1  pressed,  $17;  No.  2  pressed,  $15; 
Manganese  rustic,  $20;  buff  rustic,  $20;  red 
rustic,  $14;  buff  (smooth),  $21;  buff  (rough), 
$25;  plastic,  $8.50,  C.  P.  R.  50c  extra  except 
for  plastic.  Dominion  silicate,  1st  quality, 
$13;  second  quality,  $10.50;  all  f.o.b.  Mont- 
real. 

Concrete  Brick— grey  $22,  red  $22,  buff  $23, 
white  $45,  plain  pressed  $12  per  thousand, 
all  f.o.b.  Montreal  (C.  P.  R.  terminals). 
Quotations  f.o.b.  Toronto: — White  $52,  buff 
$28,  grey  $27,  plain  pressed  $17,  red  $27. 
Other  quotations  on  application. 

CRUSHED  STONE,  SAND  AND  GRAVEL 
Crushed  Stone— 2-in.,  $1.40;  H-'m.,  $1.65;  ^-in., 

$1.75,  per  ton,  delivered. 
Sand — 95c  per  ton,  car  loads,  on  cars. 
Gravel — $1.35  per  ton  f.o.b.  cars. 

EXPLOSIVES 
Forty  per  cent,  dynamite  $16.25  per  100  lbs.  in 
single  case  lots  of  50  lbs.  each ;  50  per  cent, 
at  $17.75;  60  per  cent,  at  $19.25,  f.o.b. 
Montreal.  Blasting  at  $2  per  25  lb.  keg. 
Detonators,  No.  3  at  75c  per  100;  No.  6  at 
$1  per  100.  Batteries,  No.  2,  rated  capacity 
up  to  ten  fuses,  $13.50  each ;  No.  3,  rated 
capacity  up  to  20  fuses,  $20.50  each ;  No.  4, 
rated  capacity  up  to  50  fuses,  $41  each. 
Leading  wire,  in  coils  of  500  ft.,  lc  per  ft.; 
leading  wire,  twin  cable,  in  coils  of  250  ft., 
3c  per  dble  ft.  ;  connecting  wire  in  coils  or 
spools,  50c  per  lb.  Electric  fuses,  4-ft.  single 
strength,  per  100,  $3;  4-ft.  double  strength, 
per  100,  $3.50;  6  ft.  single  $3.54;  double, 
$4.04;  8-ft.  single  $4.08;  double  $4.58;  10-ft. 
single  $4.62;  double  $5.12;  12-ft.  single  $5.16; 
double  $5.66;  14-ft.  single  $5.70;  double  $6.20; 
ltj-ft.  single  $6.24;  double  $6.74;  18-ft. 
single  $6.78;  double  $7.28;  20-ft.  single  $7.32; 
double  $7.82;  22-ft.  single  $8.32;  double 
$8.82;  24-ft.  single  $9.32;  double  $9.82;  26- 
ft.  single  $10.32;  double  $10.82;  28-ft.  single 


$11.32;  double  $11.82;  30-ft.  single  $12.32; 
double  $12.82. 

STEEL  AND  IRON 
Steel  angles — 3-in.  x  3-in.  and  up,  $2.75;  1-in.  x 
1-in.  x  y&-in.,  25c  extra;  34-in.  x  J^-in.  x 
J^j-in.,  50c  extra.  Boiler  plates — }4-in.  thick 
and  thicker,  $2.50.  Circular  plates — Flange 
quality,  30-in.  dimensions  and  over,  $2.60; 
under  30-in.  dimensions,  $2.90.  Beams  and 
channels— Under  35  lbs.  per  yd.,  $2.90;  35 
lbs.  per  yd.  and  over,  $2.75,  f.o.b.  Mont- 
real, net  cash.  Corrugated  iron — 26-in.  gauge, 
$4.25;  28-in.  $4  per  sq.  yd.  less  10  and  10  per 
cent.  Copper  bearing  sheets — flat,  Apollo 
Keystone  galvanized,  28  U.  S.  gauge,  $4.10 
per  100  lbs.;  Keystone  black,  28  U.  S. 
gauge,  $2.85  per  100  lbs. 

SEWER  PIPE 
Straight  pipe  (per  foot) — 4-in.,  25c;  6-in.  40c; 
8-in.,  55c;  9-in.,  70c;  10-in.,  80c;  12-in.,  $1; 
24-in.,  $3.25.  Bends,  each,  75c,  $1.20,  $2.20, 
$2.80,  $3.20,  $4.00,  $13.  Double  collar,  75c, 
$1.20,  $2.20,  $2.80,  $3.20,  $4.00,  $13.  Single 
branch,  2  ft.,  $1,  $1.60,  $2.50,  $3.15,  $3.60, 
$4.50,  $16.25.  Double  branch,  2  ft.,  $1.75, 
$2.80,  $3.85,  $4.90,  $5.50,  $8,  $26.  Y.  Pipe, 
2'/2  ft.,  $2,  $3,  $4.12,  $5.25,  $6,  $8.50,  $27.60. 
Syphon,  $2.25,  $3.60,  $6.60,  $8.40,  $9.60,  $15, 
(12-in.).  Buchan  trap  cesspools,  double 
syphon,  running  trap  and  hand-hole  trap, 
$2.25,  $3.60,  $6.60,  $8.40,  $9.60,  $15  (12-in.) 
These  prices  are  subject  to  a  discount  of  50 
per  cent. 

SUNDRIES 

Hard  wall  plaster — $11.00  per  ton.  Plaster  of 
Paris — $2.35  per  bbl.  Rope — Best  Manilla, 
16c  basis  per  pound;  Bsitish  manilla,  13c 
basis;  African  hemp,  13c;  sisal  rope  10'Ac 
basis.  Boiled  linseed  oil — in  barrels,  60c  per 
gal.  of  9  lbs.  Raw  linseed  oil — in  barrels, 
62"^c  per  gal. 


WINNIPEG  PRICES 

CEMENT,  LIME  AND  BRICK 
Cement — Delivered  in  5-bbl.  lots,  $2.60;  in  car 

load  lots,  $2.30. 
Lime— Grey,  34  cents  per  bushel;  white,  32  cents. 
Brick— No.  1  dry  pressed,  red  and  buff,  $30  to 
$40;  common  red  stock,  $25;  common  grey 
stock,  $12;  No.  1  enamelled  brick,  all  col- 
ors, from  $100';  sandlime,  $12;  firebrick, 
$52.50. 

CRUSHED  STONE,  SAND  AND  GRAVEL 
Crushed  Stone— 2-in.,  $2.65  per  yd.;  1-in.,  $2.90; 

3/8-in.,  $2.90;   rubble  stone,   car   load  lots, 

delivered,  $13  per  cord. 
Sand — For    cement    or     brick     work,  delivered, 

Winnipeg,  $1.85  per  cu.  yd. 
Gravel — Per  yd.,  delivered,  $1.85. 

LUMBER  (BUILDING  MATERIAL) 
(15  per  cent,  discount  for  cash) 
Flooring— No.  2  red  pine,  4  in.,  $43;  6  in.,  $46; 
No.  3  red  pine,  4  in.,  $38;  6  in.,  $40;  No.  4 
red  and  white  pine  or  spruce,  4  in.,  $2S;  6 
in.,  $32;  No.  1  and  2  fir,  edge  grain,  3  in., 
$60;  4  in.  and  6  in.,  $55;  No.  3  fir,  edge  and 
flat  grain,  4  and  6  in.,  $45;  No.  4  fir,  ship- 
lap  grade,  4  and  6  in.,  $32;  common  2x6 
pine,  spruce  or  fir,  4  and  6  in.,  $33;  No.  2 
white  pine,  4  and  6  in.,  $55;  No.  3,  $45;  No. 
2  red  pine,  4  and  6  in.,  $46;  No..  3,  $40;  No. 
4,  $32;  No.  5,  $24. 

(Continued  on  page  72 ) 
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RAILS  BILLETS 
Concrete  Reinforcement  Bars 

Plain  Round,   Square  and  Cold  Twisted  Squares 

DOMINION  IRON  &  STEEL  COMPANY 

LIMITED 

BAR  STEEL 

Mills  and  General 
Office* : 

SYDNEY,  N.  S. 

WIRE  NAILS  -     WIRE  PRODUCTS 


Rock  &  Power  Machinery,  Limited 

HEAD  OFFICE:    12  King  Street,  East,  Toronto 

BRANCH  OFFICISl    Hnllfnx  Sudbury  (.<>!>. ill  Vancouver 

and  In  the  Kln«t  Kdwnrd  Hotel,  Toronto 


Warehouse  Stock*  : 

SYDNEY,  N.  S. 
MONTREAL,  QUE. 
TORONTO,  ONT. 
FT.  WILLIAM,  ONT. 


Sale*  Office*  : 

SYDNEY,  N.  S. 

MONTREAL 
112  St.  James  St. 

TORONTO 
18  Wellington  St.,  E. 
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CURRENT  PRICES  OF  BUILDING  AND  ENGINEERING  MATERIALS— continued. 


(Continued  faun  page  To, 

Dimension  Timber  (No,   1  pine,  spruce,  tainaiac. 

Si  >.i  io'ji  i  B  x  8,  B  s  lo,  lo  x  10,  10  x 
12.  a  \  12.  ,<  ;■>,  lit  x  H,  14  x  14,  14  x  10, 

D  v  1".  ii  x  12.    \  12,  f89>;  id  x  10,  12  x  10, 

10  x  10.  H  x  18,  10  x  IN.  18  x  IS.  20  x  20, 
WU;  0  x  14.  .s  .x  14,  12  x  18,  18  x  20,  $42;  0 
x  It..  0  x  is,  0  x  20,  S  x  10,  8  x  IS,  8  x  20, 
10  x  IS,  10  x  20,  12  x  21 »,  14  x  20,  10  x  20, 

I'int — 1  in.  common,  0  to  10  in.,  $105;  12  in.. 
Ml";  pine  trim  4-in.  using,  ?^.T0  per  100 
it.,  jiii.  ditto,  $4.40;  Sin.  pine  base,  $0; 
lo  in.,  $7 ;  4  in.  pine  window   stool,  $7.50. 

Shingles— No.  1  U.  C  cedar,  $4;  No.  2,  $o\50; 
No.  1  11.  C  cedar  dimension,  $5.50;  band- 
sawn,  $7. 

STEEL  AND  IRON 

Steel— Round  bars,  $2.35  per  100  lbs. ;  square 
twisted,  $2.46  per  100  lbs.;  channels,  angles, 
beams  and  plates,  $2.95  per  100  lbs. 

Ca>t  Iron  Pipes — Standard  price,  car  load  lots, 
f.o.b.  Winnipeg,  $50  per  ton. 

SEWER  PIPE 
Sewer  Pipe  -Wholesale  prices  f.o.b.  Winnipeg, 
per  ft.,  3  in.,  "J  cents;  4  in.,  11  cents;  5  in., 
M  cents;  0  in.,  1S}4  cents;  8  in.,  30  cents; 
10  in.,  40  cents;  12  in.,  50  cents;  IS  in., 
$L00;  24  in.,  $2.00. 

SUNDRIES 

Hard  Wall  Plaster — Unsanded,  $13  per  ton;  sand- 
ed, $7.50,  delivered  on  job.  Plaster  of  Paris, 
$15.60  per  ton;  Hammer  Brand,  $3.75  per  bbl. 

PAINTS  AND  OILS 
Paints  and  Oils — White  lead,  ground  in  oil,  $8.50 
per  100  lbs.;  boiled  linseed  oil,  in  bbls.,  73 
cents  per  gal.;  raw  linseed  oil,  in  bbls.,  70 
cents  per  gal. ;  dry  red  lead,  $8  per  100  lbs. ; 
putty  in  bulk,  $2.75  per  bbl.;  putty  in  25-lb. 
tins,  $3.10;  turpentine,  in  bbis.,  80  cents  per 
gal. 


VANCOUVER  PRICES 

CEME  .T,  LIME  AND  BRICK 
Cement — Common,  $2.35  per  bbl.  f.o.b.  warehouse; 
Keens  cement,  $32  per  ton,  sacks  extra;  fine 
white.  $7.50  per  bbl.  of  300  lbs. ;  superfine, 
white,  $9.50  f.o.b.  Vancouver;  white  Portland 
cement,  $8  per  bbl.  of  3S0  lbs.,  sacks  10c 
extra,  f.o.b.  Vancouver. 
Lime — $1.35  per  bbl.  f.o.b.  warehouse  or  delivered. 


liiick  t  iiniinon  red  brick,  $13  f.o.b.  warehouse, 
$11.60  in  car  lots  f.o.b.  Vancouver;  pressed 
ltd  and  bull'  brick,  $42  at  warehouse,  $40  in 
i. ci  Uil  ^  ;  white  enamelled  biick,  No.  1  quality 
¥llill  In  $120  at  warehouse;  tapestry  brick, 
SUO  lo  $NO  at  warehouse;  impervious  brick, 
$70  f.o.b.  buildings. 

CRUSHED  STONE,  SAND  AND  GRAVEL 

Crushed  stone— 2-in.,  $1.40;  1  in.,  $1.50;  3/8-in., 

$1.50,  all  f.o.b.  scows. 
Sand  —l!i  ii  k   and  plaster  sand  90c  per  cu.  yd. 

f.o.b.  bunkers. 
Gravel— $1.40    per    yard  delivered. 

LUMBER   (11UILDING  MATERIAL) 
Vancouver  prices  f.o.b.  mills: 

Timber  (B.C.  fr)— all  sizes  up  to  12  x  12,  $12; 
up  in  14  x  14,  $13;  sizes  from  16  x  10  to  20 
8  x  20,  $15,  squares. 

Common  fir,  cedar,  hemlock  and  spruce — small 
dimensions,  up  to  20  feet,  $12;  22  to  32  feet, 
•f  14;  boards  and  shiplap,  $12;  No.  1  and  2 
edge  grain  flooring,  ceiling  and  siding,  $30; 
No.  1  and  2  Hat  grain  flooring,  ceiling  and 
siding,  $25;  No.  1  XXX.  li.  C.  shingles, 
$2.10;    fir   lath,  $2. 

STEEL  AND  IRON 
Vancouver  prices  f.o.b.  warehouse; 

Steel — (round  and  square  bars)  52.65  base; 
twisted  and  deformed,  $2,911;  lihuctuial  sec- 
tions $3.20  to  $3.7(5. 

Galvanized  iron — 28  gauge,  $4.85  per  100  lbs. 

Corrugated  iron — 26  gauge,  6,  7  and  8  ft.  sheets 
$4.20.  !J  and  10  ft.  sheets,  $4.35  per  square, 
ltlack  steel  sheets,  24  gauge,  $3.10  per  100 
lbs. 

Steel    channels   and   beams,   angles   and   plates — 

S3. 25  to  $3.75  per  100  lbs.,  depending  on 
size,  quantity  and  specifications. 

SEWER  PIPE 

Sewer  pipe — Vancouver  prices,  f.o.b.  warehouse, 
4  in.,  25c.  per  ft. ;  6-in.,  40c  ft. ;  9-in.,  70c 
ft.;  12  in.,  $1  ft.;  15-in.,  $1.40  ft.;  18-in., 
$1.90  ft.;  20-in.,  $2.25  ft.;  24-in.,  $3.60;  all 
less  40  per  cent. 

SUNDRIES 

Hard  wall  plaster— $13.50  to  $15.00,  in  car  lots 

f.o.b.  Vancouver,  bags  extra. 
Hydrated  lime — $14  in  car  lots. 
Plaster  of  Paris — Hammer  brand,  $4  per  bbl. 
Welsh  slate— $12.00  to  $12.50  per  square,  f.o.b. 

Vancouver. 

Rope — Manilla,  full  coil,  15  J/J  c  basis;  2nd  grade, 
li'Ac  basis;  sisal  rope,  llj^c  basis. 

PAINTS  AND  OILS 

Mixed  paint — per  gal.  $2.50. 

White  le=td— ground  in  oil,  $10.25  per  100  lbs. 

Boiled  linseed  oil — in  bbls.,  95c  per  gal.  of  9  lbs. 

Raw  linseed  oil — in  bbls.,  93c  per  gal. ;  red  lead, 
dry,  $8.00  to  $9.00  per  100  lbs.;  putty  in 
bulk,  bbls.  3c ;  putty  in  25-lb.  tins,  4c. ;  tur- 
pentine in  bbls.,  95c. 


STEEL  &  RADIATION  LIMITED 

Products  all   Made   in  Canada 


Toronto, 
Ont. 


fenestra, 


Steelcrete 

Concrete 

Reinforcing 


Steelcrete 

Metal 

Lath 


Montreal, 
Que. 


Steelcrete 

Steel 
Lockers 


FOR  SALt 

TAMC0 "  Crashed  Sttne  In 
all  sizes,  for  all  purposes, 
"Roman"  building  ttonfe 
"Milton"  pressed  bricks. 
Sanitary  flooring,  stona 
crushers,  fire  engines,  fee. 
T.  A.  MORRISON  &  CO, 
204  St.  James  Street, 
Tel.  Main  4532.  Montreal. 


KEID  &  BROWN 

Manufacturers  of 
GARBAGE  AND  REFUSE  INCINERATORS 
Steel   Beams,   Channels,  Angles, 
Plates,  Column  Sections,  etc., 
Always  in  Stock 

Phone  Office   and  Works: 

Main  904-905        62  Esplanade  E.,  Toronto. 


Jambs  Thomson,  President. 


J.  G.  Allan,  Vice-Praiidaot. 


Jambs  A.  Thomson,  Secretary. 


the  CARTSHORE-THOMSON  PIPE  &  FOUNDRY  GO. 


LIMITED 


Manufacturers 


CAST  I R 


Flexible  and  Flange  Pipe, 

Special  Casting's  and  all  kinds  .  .  .  .. 

r  o  3  inches  to  60  inches  diameter 

of  Waterworks  Supplies.  for  Water,  Gas,  Culvert  and  Sewer 

HAMILTON,  ONT. 
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Canada  Wire  &  Cable  Co.,  Limited 

Head  Office  and  Works,  TORONTO 

Bare  and  Insulated  Electrical  Wires 

for  all  purposes. 
Electric  Railway  Trolley  Wire  and 

Feeder  Cable. 

Sales  Offices  and  Branch  Warehouses: 
401  Lake  of  the  Woods  Building,  MONTREAL. 
150  Princess  Street,  WINNIPEG. 
Macdonald  Marpole  Co.,  Ltd.,  427  Seymour  St., 
VANCOUVER. 

Prompt  shipments  from  Factory  or  nearest  warehouse. 


THE    AUTOMATIC  BALL  BEARING  ELECTRIC 
FLOOR    SURFACING  MACHINE 

Contractors  and  builders  find,  dresses  in  paying  quantities,  quarter- 
sawed  oak,  maple,  etc.,  the  way  they  want  it  or  rapidly  refinishes 
old  floors.  Having  ballbearings,  roller  and  dust-suction  fans  spin 
true  and  easy  :  yielding  arms  give  flexible  or  rigid  roller  as  need- 
id  ;   self-propelling   with   automatic   control   gauges   roller   cut  for 

even  work  and  brakes  for- 
ward pull  for  large  capacity 
— you  simply  guide.  Sur- 
faces to  base  baseboard  with 
Edge  Roller.  No  hand 
scraping. 

Booklet  tells  all  about  it 
and  our 

FREE  TRIAL  OFFER 

Made  in  several  sizes  for 
small  rooms  or  large  areas. 
Let  us  send  you  the  names 
and  addresses  of  Canadian 
owners  near  you. 

Wayvell  Chappell  &  Co. 

CHICAGO.  ILL. 


Patentee 
Oct.  15. 1912 
Machines 
sold  out- 
right for 
use  any- 
where. 

Dept.  F,  4845  Ravenswood  Ave. 


Patented 
Multi-Blade 
Fans  and  Blowers 

The  British  Navy  has  in- 
dorsed Sirocco  Fans  to  the 
extent  of  installing  them 
in  their  famous  fighters  to 
the  exclusion  of  all  other 
types. 

Sirocco  Patented  Fans  are  used  to  Heat,  Ventilate  and  Cool  Buildings-  for  Mechanical 

Draft  and  for  Blowing  and  Exhausting. 


A  Bulletin  illustrating  and  describing  Sirocco  Fans  will  be  mailed  to  you  at  your  request. 
Q\NADIAN    f^iryCC*?  (jDMPANV 


Sales  Engin  eers  : 

CLARK  T.  MOUSK  EC  0.  POWERS 

301  McOill  Blclg..  18  Victoria  St, 

Montreal  Toronto 


WINDSOR.  ONTARIO. 


Sales  Engineers: 

W.  P.  EDDY  S.  S.  CLARKE 

Tribune  Bldg.,  (iO.'i   '.'ml  St., 

Winnipeg  Calgary 


"'Wiram"  Sidewalk  Finishing  Tools  me  told  mi  t  In  Guarantee  t  lull 

ONE  man  oan  do  i  *  wort  with  tbetn  than  three  men  mi  do 

with  ordinary  tOOl*.    Thin  menus,  If  Klnlshers  k'et  $1.00  per  day,  von 

uvi  th«  wagM  of  T WO  MEN.  or  $8.00  t  lay,  by  using  "Abram" 

T finis  We  positively  guarantee  till*  result.  Let  us  nrOVfl  it  In 
you.  I'lreulnr. 


ABRAM  CEMENT  TOOL  CO.  SOucte*H: 


Vault  Doors 
and  Safes 

J.  &  J.  Taylor 

Toronto  Safe  AVniks 
Established  1855  TORONTO 

Ihanchesi  :  jVnncouver  ami  \Viini'|n  i: 
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NOTICE 


The  building  in  the  illustration,  built  of  concrete,  was 
righted  to  its  proper  position  without  damage  to 
structure. 

MARSH  and  HENTHORN 
HOISTING  MACHINERY 

was  used  on  the  entire  contract. 
Strongly  Built       Easy  to  Operate        Complete  Control 

MARSH  and  HENTHORN,  LIMITED,  Belleville,  Ont. 

Designers  and  Builders  Hoisting  Machinery 
Sales  Agents:  MUSSENS,  LIMITED,  Montreal.  Que. 


COPPER 
AILOY 


Why  Copper  Alloy? 

All  Herringbone  lath  is  now  made  from  copper  alloy  instead  of  ordinary  steel.    This  change 
StS  the  manufacturers  and  dealers  in  Herringbone  Copper  Alloy  Lath  thousands  of  dollars  a  year. 
It  costs  the  consumers  nothing. 

The  group  of  business  men  interested  in  promoting  Herringbone  sales  expect  the  increase  in  the 
volume  of  business  to  compensate  theni  for  the  decreased  profit  per  yard.  This  increase  can  only 
result  from  a  definite  improvement  in  Herringbone  quality.  They  therefore  demanded  the  most 
searching  tests  before  adopting  the  new  policy. 

These  tests  consisted  of  seventy-five  quantitative  measurements  of  actual  corrosion  of  plain  steel 
bedded  in  hard  wall  plaster  as  compared  with  seventy-five  identical  tests  on  copper  alloy.  Five  dif- 
ferent brands  of  plaster  were  used.  The  time  tests  were  continued  until  corrosion  on  copper  alloy 
i  but  not  on  plain  -teel )  had  ceased.  The  average  of  all  these  tests  showed  that  copper  alloy  is  sixty- 
one  per  cent,  more  efficient  than  plain  steel  in  resisting  hard  wall  plaster  corrosion.  Ask  for  the  book- 
let "Why  Copper  Alloy?" 


Clarence  W.  Noble 


General  Sales  Agent 


117  Sun  Life  Building,  Toronto 
Metal  Shingle  &  Siding  Company,  Manufacturers 


Continuous  and  Machine  Banded  Wood  Stave 

WATER  PIPE 

Reservoir  Tanks  for  city  and  town  Water  Systems,  Fire 
Protection,  Power  Plants,  Hydraulic  Mining,  Irrigation, 
etc.    One-half  the  cost  of  Iron  Pipe    and  better. 

Pacific  Coast  Pipe  Co.,  Limited 

P.  O.  Box  563       Vancouver,  B.  C. 
Office  and  Factory,  Granville  St.,  near  High  Bridge 

Write  for  Catalogue 

Fall  Particulars  and  Estimates  Furnished  


V  EXEMPbAR  OF  QUALITY 


DUMBWAITERS 

For  simplicity,  durability  and  quick  service 
Chelsea  Dumbwaiters  are  without  a  rival. 

Catalogue  and  prices  will  be  supplied  by  our  Canadian  Agents. 

Chelsea  Elevator  Co.,      New  York 

-AGENTS- 

Hardware  Co.  of  Toronto,  Limited 

26  ADELAIDE  ST.  W. 
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A  STEAM  SEPARATOR 

of  the  receiver  type  is  a  difficult  piece  of  plate  work  to 
make  absolutely  and  permanently  tight.  That  is  the 
reason  why  we  developed  our  Welded  Separator — not 
a  single  rivet  in  its  construction,  every  joint  and  seam 
being  a  perfect  weld.  The  shell  is  lap  welded,  the 
heads  are  set  in  by  our  patented  Line  Weld  method 
and  the  necks  are  attached  by  our  patented  Interlock 
method. 


ATW000 


PITTSBURGH  VALVE, 
FOUNDRY  &  CONSTRUCTION  CO. 
PITTSBURGH,  PA. 

ENGINEERS    FOUNDERS  MACHINISTS 

Represented  by  W.  M.   Campbell.  25  Howland  Ave.,  Toronto,  C«n. 


ATWOOD 


Goold,  Shapley  &  Muir  Co. 

Limited 

Brantford        Winnipeg       Regina  Calgary 


Towers 
and  Tanks 
for  all  pur- 
poses. 

Concrete 
Mixers 

Gas  and 
Casoline 
Engines 

Hoists 

Windmills 


Water    supply    outfits    of  every 
description. 

CORRESPONDENCE  SOLICITED 


Your  Requirements 

of  bare  copper  wires  and  cables  of  all  kinds  and  sizes  for 
all  classes  of  service  can  be  supplied  by  us  on  short  notice. 

STANDARD  Bare  Copper  Wire 

is  rolled  and  carefully  drawn  to  guage  in  our  own  rod 
and  wire  mills  from  the  highest  grade  copper  wire  bars. 

Our  nearest  office  will  quote  prices  promptly. 

Standard  Underground  Cable  Co. 

of  Canada,  Limited 

Hamilton,  Ont. 

Montreal,  Que.  Winnipeg,  Man.  Seattle,  Wa«h. 

Manufacturers  of  Electric  Wires  and  Cables  of  all  kinds, 
all  sizes  for  all  services,  also  Cable  Accessories. 


Two  New  Sizes 


Size  in  inches 

y% 

Links  per  foot 

6 

5', 

Weight  100  ft. 

410  lbs. 

600  lbs. 

Proof  Test 

1  3.000  lbs. 

18.000  lbs. 

Breaking  I  est 

26,000  lbs. 

J6.000  lbs. 

Working  1  .o.kI 

8.000  lbs. 

1  1.000  lbs. 

Made  in 
Canada 


25 
Stronger 


Sold  by 
Jobbers 


McKinnon  Chain  Company 

St.  Catharines,  Ont. 


7" 
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Made  In  any  length  or  width  in  multiples  of  4-ft.  by 
3-ft.  or  12-ft.  deep. 


Patent  Pressed   Steel  Tanks 

are  built  up  of  plates  4  ft.  square  by  5/16th  in.  thick.  There 
are  only  threo  types  of  plates  and  all  are  interchangeable. 
Easily  erected  by  unskilled  labor. 


LIGHT     STRONG  CHEAP 
INHKKAKABLE. 


IMMEDIATE  DELIVERY 
FROM  STOCK. 


STEEL  PIPES— Welded  or  Rivetted 

of  any  diameter  over  12  inches  and  having  any 
desired  type  of  joint. 

Thomas  Piggott  &  Co.,  Ltd. 

BIRMINGHAM 

Cable  Address  "ATLAS   BIRMINGHAM  " 


Standard  White  Lime  Co. 

The  largest  producers  in  Ontario  of 

High  Calcium  Lime  Stone 

We  also  manufacture 

Hydrated  Lime,  Magnesium  and 
High  Calcium  Bulk  Limes 

Works  at 
Guelph,  Beachville  and  St.  Marys 

Office  at 

GUELPH,  ONTARIO 


Water  Supply 

from 

Deep  Wells 

is  obtained  at  a  mini- 
mum cost  by  use  of  our 
deep  well  pumps. 


Write  for 

Bulletin  j6 
explaining 
the  use  ot 
Cook's 
Patent 
Brass  Tube 
Well 
Strainer 


A.  D.  COOK 

Lawrenceburg,  Indiana,  U.  S.  A. 

Manufacturer  of  a  Complete  line  of  DEEP  WELL 
SUPPLIES  including  Steam,  Belt  and  Motor  Driven 
DEEP  WELL  PUMPS,  Wind-mill  and  Hand  Pumps, 
Working  Barrels  and  Valves,  Pump  Rods  and  Pump 
Rod  Joints,  Drill  Rods  and  Drill  Rod  Joints,  Drilling 
and  Well  Tools. 

Catalogue  Mailed  Upon  Request 


"Bull  Frog"  Wheelbarrows — 
Scrapers  and  Concrete  Carts 

are  strictly  high  grade.    Are  built  to  meet  all 
requirements  of  the  building  trade. 
The  price  is  exceedingly  low  considering  the  quality. 

THE  LONDON  CONCRETE  MACHINERY  CO. 

of  London,  Ont.,  are  the  sole  distributors  for  Canada.    They  carry  a  stock 
in  their  many  branch  ware-houses  and  agencies.    Write  them  for  catalogue  and  quotations  at  the  nearest  ware-house. 


BRANCHES:— WINNIPEG:   (565  Portage  Ave.)   W.  H.  Rosevear,  Mgr. 
TORONTO: (112  York  St.)  G.  B.  Oland,  Mgr. 


CALGARY: (622  9th  Ave.  W.)  P.  D.  McLaren,  Mgr. 
HALIFAX,  N.S.  :(68  Upper  Water  St.)  R.  R.  Power,  Mgr. 


AGENCIES  :— VANCO  JVER :  B.  C.  Equipment  Co.  MONTREAL:  Foss  &  Hill  Macli.  Co.  QUEBEC:  Masson  Limitee 

PORT  ARTHUR  and  FORT  WILLIAM:  Northern  Agency  &  Equipment  Co.  OTTAWA  :The  General  Supply  Co.  of  Canada. 
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Canadian  Plant 

Chicago  Bridge  &  Iron  Works, 


BRIDGEBURG, 
ONTARIO 


OFFICES 


Our  Specialty  is  the  Design,  Manufacture  and  Election  of  ELEVATED 
STEEL  TANKS  for  Municipal,  Railroad  and   Factory  Service. 

We  also  design,  manufacture  and  construct  Oil  Tanks,  Coaling  Sta- 
tions,   Bridges,   Turntables,    Building  and    Structural  Material. 


Built  for  C.P.R.  Montreal 


WRITE  TO-DAY  FOR  CANADIAN  ILLUSTRATED  CATALOGUE  NO.  IS 

Bridgeburg,  Ont.,  130  Janet  St. 
Chicago,  111.,  1360  W.  105th  St. 


Bridgeburg,  Ont. 
SHOPS  :    Chicago,  111. 

Greenville,  Pa. 


STOP! -LOOK! -LISTEN! 

just  the  Mixer  you've  been  wishing  for 

The  "  Big-an-Little  " 


1914  Model  now  ready 

The  small  mixer  has-  proved  its  worth.  You  know  it  pays 
better  to  have  one  or  more  small  portable  mixers  than  to  mix 
by  hand  or  to  have  a  great  big  clumsy  mixer.  The  question 
has  been  to  get  a  Dependable  Small  mixer  at  a  low  price. 

The  "Big-an-Little"  is  the  biggest  and  best  small  mixer 
on  Earth,  and  our  Low  Prices  amaze  the  Mixer  World.  They 
are  used  everywhere.     Write  us  NOW. 

The  Jaeger  Machine  Co. 

Columbus,  Ohio 


TAL     -  : 
WORK 

'WlftE  CLOTH  \6 

WIRE  GOODS 


Concrete  Hoiiclinfl 
Elevator 
Overhead  Cunrds 

Enquiries  solicited 
CANADA     WIRE    B  IKON 

<;i)oi)S  CO  ■ 


Hamilton 


Water  Purification 
RANSOME 

Drifting  Sand  Filters 

THIS  system  has  been  accepted  In 
the  City  of  Toronto  after  a  thor- 
ough test,  and  a  plant  having  a 
daily  capacity  of  6o  million  imperial 
gallons  is  now  under  construction.  The 
filters  can  be  installed  in  either  the 
gravity  or  pressure  systems. 

Designs  and  estimates  furnished  on  ap- 
plication. 

John  verMehr  Engineering  Co. 

Limited 

154  Simcoe  Street,  Toronto 


AN  OPPORTUNITY 

Local  Agents  Wanted  in 

Quebec,    Ottawa,    Toronto,    Winnipeg,  Calgary, 
Edmonton,  Vancouver 

Water  Kilter*  Refrigerating  Machinery 

1.000  to  1.000.000  Gallon,  a  Day       1  4  to  60  Ten  Daily  Capacity 
Water  Purifier* 
4  Galloni  to  5.000  Callon.  ■  Day 

Refrigerators    and    Refrigerating    Boxes    for    Ice  or 

Machine  Refrigeration 
Motel,  Restaurant  and  Saloon  Equipment  and  Supplies 

EQUIPMENT   &   SUPPLIES.  LIMITED 

302  McGILL  B1.DC,  MONTREAL,  P.  Q. 
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Standard  Three  Drum  Hoisting 
Engine 


The  efficiency  of  your  Equipment  wil 
determine  the  amount  of  profit  you  re- 
ceive on  your  contracts. 
Equipment  of  BEATTY  MAKE  will  in- 
crease your  profits. 

Hoisting  Engines,  Clamshell  Buckets, 
Derricks,  Derrick  Fittings, 
Centrifugal  Pumps 

Standard  Sizes  in  Stock 

Let  us  have  your  enquiry  on  special 
plant  for  use  next  spring. 


"Faivrette"  Type  "C" 
Material  handling 
Clamshell 


Dipper,   Clamshell   and   Hydraulic   Dredges,  Dump   Scows,  Ex- 
cavators, Revolving  and  Travelling  Cranes,  etc. 

Write  for  Catalogue 

M.  Beatty  &  Sons,  Limited 

Welland       -  Canada 

Established  1862 

—AGENTS— 
H.  E.  PLANT,  1790  St.  James  Street,  Montreal. 
R.  HAMILTON  &  CO.  -  -  -  -  Vancouver,  B.C. 

H.  W.  PETRIE,  LTD.  Toronto,  Ont. 

E.  LEONARD  &  SONS  St.  John,  N.B. 

A.  R.  WILLIAMS  MACHINERY  CO.,  Winnipeg 


ARE   YOU  SATISFIED? 


Every  pound  of  coal  should  produce  8,  9,  10  or  11  lbs. 
of  steam,  according  to  the  grade  of  coal  and  other  condi- 
tions. 

Are  you  getting  it?    How  do  you  know?    Sure  of  it? 

A  COCHRANE  METERING  HEATER  (Combined 
Open  Feed  Water  Heater  and  Hot  Water  Meter)  will  show 
the  rate  at  which  water  has  been  fed  to  the  boilers  at  each 
instant,  and  will  tell  the  total  amount  fed  during  any 
elapsed  period.    It  is  the  "Cash  Register  of  the  Coal  Pile." 

A  Cochrane  Metering  Heater  also  helps  improve  the 
evaporation,  by  utilizing  exhaust  steam  to  heat  the  water 
up  to  212  deg.  F.  or  hotter,  depending  upon  the  back  pres- 
sure carried.  In  fact,  the  Cochrane  Metering  Heater  is  the 
only  feed  water  meter  properly  designed  for  metering 
water  above  atmospheric  boiling  point  and  having  storage 
capacity  to  absorb  the  pulsations  of  the  feed  pumps,  en- 
abling it  to  give  a  legible  record. 

W  ith  a  Cochrane'  Metering  Heater  you  no  longer  go 
by  guess-work,  but  know  just  what  results  you  are  secur- 
ing. Send  for  our  pamphlet  on  "Hot  Water  Meters  and 
Their  Practical  Applications." 


Exclusive  Agents  in  Canada 

CANADIAN  ALLIS  -  CHALMERS,  LIMITED 


HEAD  OFFICE:  TORONTO. 


District  Sales  Office  :  Montreal,  Halifax,  Ottawa,  Cobalt,  PorcupiEe,  Fort  William,  Winning  Regira 
Saskatoon,  Calgary,  EdmontOD,  Nelson,  Vancouver,  Victoria,  Prince  Rupert. 
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Sand,  Gravel  and  Crushed  Stone 

Lime  Fire  Clay 

Cement  Fire  Brick 

Plaster  Sewer  Pipe 

Hair  Weeping  Tile 

Building  Stone 

Our  prices  are  right  and  our  service  good. 

Britnell  &  Co.,  Limited 

C.P.R.  Crossing,  Yonge  St.,  North  Toronto 

Phones,   Office  North  {  g^J     Evening!,  North  no7 


Western  Canada  Provides  a 
Rich  Market 

for  building,  construction  and  engineering  supplies  of  all 
kinda.  The  WESTERN  CANADA  CONTRACTOR  is 
the  only  publication  west  of  the  Great  Lakes  devoted 
to  the  interests  of  architects,  engineers,  contractors, 
builders,  etc. 


For  ratea  and  other  particulars,  write 

Western  Canada  Contractor 

Commercial  Travellers  Building         -  Winnipeg 


BITUNAMEL 

Unsurpassed  for  waterproofing  foundations  and  prevent- 
ing rust  and  corrosion  on  exposed  iron 
and  metal  work. 

WRITE  FOR  SAMPLE 

The  Ault  &  Wiborg  Co.  of  Canada 
Ltd.,  Varnish  Works 


Montreal 


TORONTO 


Wi 


nnipeg 


Let  us  quote  you  on 

"DeLAVAL"  Turbine  or  Motor  Driven 

Pumps'  etc. 
"FULTON"  Stokers. 

"WEBER"  Reinforced  Concrete  Chimneys. 
"DECARIE"  Garbage  Incinerators. 
Sewage  Disposal  Apparatus 

E.  LAURIE  COMPANY 

243  Bleury  Street,  Montreal 


"A  Hanger  For  Any 

Door  That  Slides" 


Do  You  Keep 

your  Richards  -  Wilcox 
catalogue  handy? 

It  shows  hangers  of 
every  kind  for  every 
purpose  and  enables  you 
to  select  the  one  right 
hanger  for  every  job. 


Are  You   Building  a  Factory? 
Ask  for  Catalogue  on  Fire  Door  Hardware. 
Are  You  Building  a  Garage  ? 
Ask  for  Catalogue  on  Garage  Door  Equipment. 
Folding  Door  Hanger*  Carrier  Systems 

Angle  Door  Hangers  Flush  Door  Hangers 


Highest 
Quality 

and 
Made  in 
Canada 


fcc hards  Wilcox- 

Canadian  Company.hd 

London.Ontario. 


O  A  If    Q   New  and  Relaying 

J— i%D  Switches,  Turntables,  Etc. 

Carried  in  Stock 

Locomotives  and  Cars 
Jno.  J.  Gartshore,  Toronto 


So 
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Sewers  and  Culverts 

properly  built  of  properly  made 


Concrete  Pipe 


LAST  FOREVER. 


OUR  MATERIAL,  SYSTEM  and  PRODUCT  have  been  tested  and  approved  by  EMINENT  ENGINEERS. 
NO    RUST,    NO  ROT,    NO  FROST-BREAKS,  NO  PRESSURE-BREAKS,  NO  HIGH  PRICES,  NO 
DELAYS  IN  PROCURING,  NO  TROUBLE  IN  HANDLING. 

STANDARD  REINFORCEMENT,  or  SPECIAL  if  required.    Stock  sizes  6  in.  to  60  in. 

Patronize  Experienced  and  Reputable  Manufacturers. 

Catalogue  and  prices  on  application 


Concrete  Company  Ltd. 

Kemptville,  Ontario 


INDUSTRIAL  LOCOMOTIVES 


These  locomotives  are  designed 
in  every  detail  to  meet  the 
requirements  of  severe  service. 
They  are  sturdy,  simple  and 
powerful. 

All  details  are  accurately  finish- 
ed to  standard  gauges  and  are 
absolutely  interchangeable  with 
locomotives  of  the  same  class  and  size.    This  insures  against  long  delays 
when  parts  wear  out,  as  a  stock  of  interchangeable  repair  parts,  sure  to 
fit,  is  kept  on  hand  for  immediate  delivery. 


MONTREAL  LOCOMOTIVE  WORKS,  LTD. 

DOMINION  EXPRESS  BUILDING,  MONTREAL,  CANADA 
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The  Canada  Iron  Corporation,  Limited 

Head  Office 

Mark  Fisher  Building 
MONTREAL 


Iron  Ore,  Pig  Iron,  Car  Wheels,  Cast  Iron  Water  and  Gas  Pipe,  Specials,  Valves,  Hydrants, 
etc.,  Castings  of  all  kinds,  Mooring  Bollards  for  both  Concrete  and  Wooden  Docks, 
 Hoisting  Machinery.  


We  are  now  in  a  position  to  offer 

"Queenston  Blue  Limestone 

in  Sawn  Slabs 

as  well  as  Rough  Quarried  Blocks,  Dimension 
Blocks  and  all  forms  of  Cut  Stone  such  as  Sills, 
Lintels,  Steps,  etc. 

The  Queenston  Quarry  Co.,  Ltd. 

ST.  DAVIDS,  ONT. 


Crushed  and  Rubble  Stone 

Our  quarry  has  a  capacity  of  300  tons  per  day,  and  with 
excellent  shipping  facilities  we  can  supply  your  require- 
ments in  all  sizes  of  this  stone  on  shortest  notice. 

HUMBER  BRICK  YARDS 
Lime,  Sewer  Pipe  and  Fire  Brick 

JOHN  MALONEY 

Cor.  Queen  and  Dufferin  Sts.,  TORONTO 

Office  Phone  Park.  64  Residence  Phone  Junct.  3429 


Cawthra  Mulock,  President  -  -  Gordon  F.  Phrry,  General  Manager 

NATIONAL   IRON   WORKS,  Limited 

I.ARGBST   MANUFACTURERS   IN   CANADA  OK 


every  size  for  Water,  Gas,  Culvert  or  Sewer,  Carried  in  Stock 

Lake  or  Rail  Shipments  Offices,  Works  and  Docks,  TORONTO 


STEAM  and  AIR  ENGINES,  HOISTING  EN- 
GINES, STEAM  CRANE  HOISTS,  MOTOR 
CRABS,  SWINGING  ENGINES,  DRILL 
HOISTS,  SPUD  HOISTS,  MARINE 
MACHINERY 


Motor  Crab 


Dake 
Engine  Co. 

Grand  Haven, 
Mich. 


Swinging  Engine 


"Galvaduct"  and  "Loricated" 

Conduits 

for  Interior  Construction 

Conduits  Company,  Limited 

Sol*  Manufacturers  under  Canadian  and  U.  S.  Letters  Patent 

Toronto       -  Canada 


Si 
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SAND  and  LIME 
BRICK 

IF  onlj    because  of  the  great  saving  in 
freedom  from  bats  and  culls  and  break- 
age in  handling*,  our  brick  would  ap- 
peal to  every  wideawake  builder. 

Add  to  this  absolute  uniformity  in  size 
and  color,  great  crushing  strength  and  low 
absorption  qualities,  prompt  delivery  in 
A  i  condition  and  you  need  look  no  further 
for  the  reason  of  their  popularity  with 
those  who  have  used  them. 


Look  for  the  YSB  stock  mark. 

York  Sandstone  Brick  Co. 


Limited 


TORONTO 


OFFICE:  123  Bay  St., 

(Stair  Bldg.l 
Phone  Adelaide  2023 


WORKS  :  Cor.  Gerrard  St.  and  Victoria 
Park  Ave..  East  Toronto 
Phone  Beach  1505 


Screened 

Sand 


and 


Gravel 


Largest  Producers,  Noted 
for  Prompt  Shipment. 

York  Sand  &  Gravel,  Limited 

T.i.B«ach  233        Ea»t  Toronto 


Architects,  Owners  and  Contractors 
prefer  a  uniform  plaster  guaranteed 
by  the  maker. 

Anchor 
Hardwall  Plaster 

Is  made  to  precise  formulae  by  weight 
and  mixed  by  machinery.  No  guess 
work.  No  unreliable  labor.  It  sets 
quickly  and  hard,  works  easily  and 
covers  large  area.  No  frost  troubles. 
No  cracking". 

Put  up  in  bags  ready  for  immediate 
use  by  mixing  with  water  only. 

Write  or  call  for  prices  and  booklet. 

Alabastine  Hardmortar,  Ltd. 

Works       136  Esplanade  East,  Toronto 


EAST  TORONTO 


Phone  Main  6088 


CONCENTRATE 
Your  Builders  Supply  Orders. 

Smyth  &  Ryan 

SERVICE 

means  prompt  delivery  and  high  grade 
materials  at  standard  prices. 


WE  CAN  SUPPLY  YOU  WITH  EVERY- 
THING THAT  GOES  INTO  YOUR 
BUILDING,  EXCEPT  THE  IRON 
AND  LUMBER 

Toronto  Agents  for 

OWEN  SOUND 
CRUSHED  STONE 

Deliveries— G.T.R.  and  C.P.R. 

Special   Attention  to  Sand    and  Gravel 
Orders 


1327  Bloor  West 
53  Merton  St. 
Nights  and  Sundays 


Phone  June.  828  and  829 

North  4751 
"  June.  3333 
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THE  HAMILTON  BRIDGE  WORKS  COMPANY,  LTD.,  Hamilton,  Canada 


ANNUAL  CAPACITY  36,000  TONS,  Shop  "A"  18,000  Tods,  Shop  "B"  6,000  Tons,  Shop  "C"  12,000  Tons 

STEEL   BRIDGES    AND  BUILDINGS 


460  feet  z  8  feel  2  in. 


World's 
Largest 
Chimney 


Radial  Brick  chim- 
neys are  the  only 
type  that  will  not 
deteriorate  from  the 
effects  of  gases  and 
erosion. 

HEINICKE 
CHIMNEYS 

will  be  found  proving 
their  superiority  to 
over  4,000  users  in 
every  part  of  the 
country.  The  day 
of  common  brick  and 
metal  stacks  is  gone 
—if  you  are  Uiilding 
a  chimney  make  it  a 
HEINICKE 

Write  for  catalogue 


H.  R.  HEINICKE,  INC.   New  York,  U.  S.  A. 

Representatives  for  Canada: 
Black  Building  Supply  Co.,  Ltd.,  Toronto 
Dartnell   Ltd.,  Montreal,  Que. 


RED  PRESSED  BRICK 
RED  WIRE-CUT  BRICK 
RED  RUFFESTRY  BRICK 
FLASHED  PRESSED  BRICK 
FUSED  PRESSED  BRICK 

We  guarantee  prompt  shipment 
and  satisfactory  delivery. 

Our  bricks  are  good  and  our  prices 
right    write  us  for  quotations. 


Russell  Shale  Bricks,  Ltd. 

RUSSELL,  ONT. 


ft 


T 


W0m 


V** 


A  Scientific  Pavement 

mutt  be 

Durable  and  Non-Abrasive. 
Non-Absorbent  and  nearly  Noiseless. 
Unattected  by  extremes  of  Temperature 
Sightly  and  Sanitary. 
Easily  Repaired  and  easily  Cleaned. 


■  X  '  At**  rile* 


Thee*  requirement*  arc  met  by 

Asphalt  Block  Pavement* 

Snul  fur  Dcurlpllvc  Literature 


The  Ontario  Asphalt  Block  Company,  Limited     -     Windsor,  Ont. 
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BELL  AND  SPIGOT 
STEEL  PIPE 

COATED  AND  WRAPPED 


Made  in  sizes  from  2"  to  10"  inside 
diameter  with  different  thicknesses 
for  varying  pressures. 


PAGE-HERSEY 
Iron,  Tube  &  Lead  Co.,  Limited 

TORONTO,  ONT. 


THE  HOPE  CANADIAN  FACTORY 

HOPE  STEEL  SASH 

Embodies  points  of  merit  that  make  it  worthy  of  your  consideration.  Scientifically 
designed  and  economically  constructed  it  recommends  itself  to  discriminating  architects 

and  engineers. 

HOPE  SASH  has  demonstrated  its  superiority  in  thousands  of  buildings  in  Canada 
and  the  United  States  as  well  as  other  parts  of  the  world.  It  is  a  sash  with  a  reputation 

for  excellence  back  of  it. 

HENRY  HOPE  &  SONS  OF  CANADA,  LIMITED 

43-45  King  Street  West,  TORONTO 

AGENTS:—      Peart  Bros.,  Regina  W.  N.  O'Neil  &  Co.,  Vancouver  W.  T.  Grose  &  Co.,  Winnipeg 

Walker  &  Barnes,  Edmonton  Gandy  &  Allison,  St.  John,  N.  B.  E.  F.  Stevens,  Halifax  David  McGill,  Montreal 


ELEVATED 

STEEL  TANKS 

Hemispherical  and 
Segmental  Bottoms 

Manufactured  at 

Pittsburgh,  Pa. 

Erected  Anywhere 

We  have  special 
designs  for  Mun- 
icipal, Railway 
and  Industrial  ser- 
vice. 


Three  Rivers,  Quebec 
Wuyagamack  Pulp  and  Paper 
Co.,  Ltd. 

50.000  gallons.  149  feet  to  top 
120,000      "         100  feet  to  top 


Catalogue  No.  15 
sent  upon  request. 


Pittsburgh-Des  Moines  Steel  Co. 


Pittsburgh,  Pa. 
945  Curry  Bldg. 


New  York  City 
42  Church  St. 


Dallas,  Texas 
Praetorian  Bldg. 


Des  Moines  Bridge  and   Iron  Co. 

Des  Moines,  Iowa,  938  Tuttle  Street. 
San  Francisco,  Cal.,  Monadnock  Bldg. 
Canadian  Representatives :  F.H,  Hopkins  &  Co.,  Montreal,  Que. 
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Structural  Steel  Work  of  Every  Description 

Fabricated  and  Erected  by 

Toronto  Structural 

Steel  Company,  Limited 

Annual  Capacity — 20,000  Tons 

Ask  for  list  of  material  on 
hand  for  immediate  delivery 

Sales  Offices— Atlantic  Ave.,  TORONTO 

Toronto  Plant 

 Works  £it  ~~ 

TORONTO.  ONT.            WESTON,  ONT. 

Weston  Plant 

STRUCTURAL  STEEL 
FOR  QUICK  DELIVERY 

We  carry  in  stock  at  Montreal,  8,000  tons  of  Structural 
Shapes  and  are  in  a  position  to  make  quick  ship- 
ment of  either  plain  or  riveted  material  for 

Bridges,  Roof  Trusses,  Columns,  Girders, 
Beams,    Towers   and  Tanks,  Penstock. 

Estimates  furnished  promptly.  Capacity  18,000  Tons  Annually. 

Structural  Steel  Co.,  Ltd. 

Main  Office  and  Works,  Montreal 


Arena,  Woodstock. 


SALES  OFFICES 

WHITE  BLOCK, 
WELLAND 
7  BANK  ST.  CHAMBERS 

OTTAWA 
417  NEW  BIRKS  BLDC. 
MONTREAL 


Standar  D 
Steel  Construction  Go. 

LIMITED 

WELLAND      -  CANADA 

MANUFACTURERS  AND  ERECTORS 

Steel  Buildincs  and  Bridges 


VANCOUVER  WOOD  PIPE 

&  TANK  CO.,  LTD. 

'Formerly  Municipal  Conitruction  Co..  Ltd. I 


III 


11 


Contractors  for  Waterworks  Construction, 
Manufacturers  of  Wire- Wound  Wood  Pipe,  Continuous  Stave 
Pipe,  Tanks,  Silos,  Steam  Casing. 
See  our  new  patented  Wood  Pipe  Coupling   Positively  I.KAK  PROOF 


319  Pender  St. 


VANCOUVER,  B.C. 


"AMERICAN" 

ENAMELED  BRICK 
Sanitary    and  Impervious 

Adaptable  for  all  kinds  of  building  where  the 
highest  standard  of  brick  perfection  is  demanded. 

Write  for  information. 

AMERICAN  ENAMELED  BRICK  &  TILE  COMPANY 

1182   Broadway,  New  York. 


Sarnia  Bridge  Company  Limited 

SARNIA  -  CANADA 

\VK    AKK    M  A  N  UK ACT UKKHH  OK 

Structural  Steel  of  All  Kinds 


Railway  and  Highway  Bridges 
Steel  Buildings 


Beams,  Channels,  Angles  Plate 
ete.,  in  sloeJt 


ESTIMATES  AND  DESICNN  FURNISHED  ON  APPLICATION 


Si 
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Neptune  Meter  Co, 


Manufacturers  of  the  well-known 


TRIDENT 

Frost-Proof 
Water 
Meters 

Write  for  Catalogue 


Main  Office      -      90  West  Street 
New  York  City 


The  Maritime  Bridge 

Company,  Limited 


Successors  to 


Wm.  P.  McNeil  &  Company,  Limited 


Manufacturers  of 


Bridges — Steel  Buildings 
Roof  Trusses  Turntables 
Towers — Girders  and 
Structural  Steel  Work 

of  all  kinds 

Estimates  Furnished  Promptly 
Large  Tonnage  of  Plates,  Shapes  and  Bars  in  Stock 

Office  and  Plant    New  Glasgow,  N.  S. 


TThe  Canadian  Bridge 
1  Company,  Limited 

WALKER  VILLE,  ONTARIO 


Manufacturers  of 


Steel  Buildings 
Roof  Trusses 

Railway  and  HigHw^y 
Bridges 


Locomotive  Turn  Tables  and  Structural  Steel  and 
Iron  Work  of  all  descriptions. 
Estimates  furnished  on 
application. 


McGregor  &  Mclntyre 

Limited 

Toronto,  Canada 


OUR  NEW  OFFICE  AND  WORKS:    1139  SHAW  STREET 
Main  Structural  Shop:    130  ft.  x  400  ft. 

Area  of  Grounds:    Ten  Acres 

Capacity:    18,000  Tons  Annually 

We  build  and  erect  all  kinds  of  Structural  Steel  Work 
Roof  Trusses,  Bank  and  Office  Railings,  Stair 
Work,  Elevator  Grilles,  Fire  Escapes,  etc. 

Over  5,000  Tons  in  Stock  of 

Beams,    Column  Sections,  Angles,  Tees,  Plates,  Bars, 
Checkered  Floor  Plates,  etc. 

TELEPHONES : 
Office  and  Works:  Hillcrest  1614-1615-1616 
Private  exchange  connecting  all  departments. 
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Engines  and  Boilers 

of  all  types  and  sizes,  Heaters,  Tanks,  Pumps,  etc. 

E.  Leonard  &  Sons,  Limited 

London,  Ontario 

AGENTS: 

Montreal      St.  John.  N.  B.       Winnipeg      Calgary  Vancouver 


Turbine 
Pumps 

Electric  and  Steam 

Water  Works 
Factory  and 
Fire  Services 

Humphrey  Gas 
Pumps 

A  _M °A,n  Lachine  Water  Worki 

Any  capacity  or  pressure  Thr.«  million  K.iion..  eight,  pound,  dome.tic.  ieo  it,.,  fir.. 

THE  JOHN  McDOUGALL 
CALEDONIAN  IRON  WORKS  CO.,  LIMITED 

Worki:  Seigneur,  ft  William  St...  MONTREAL. 
,  Manufacturer,  of   Holler.,  Ca.tinga,  Conden.era,  Elevatora,  Enginea,   Filter.,   Forging.,  Hydraulic 

Machinery,    Pump.,  centrifugal   and   reciprocating.     Steam     Turblnea,     Tank.,     Water  Wheela, 

Water  Work.  Plants. 


STANDARD  FIRE-PROOF  DOORS 

[NSKKCTKD  AND  KAHKI.KKI)  I'NHKII  TDK  IMUKCTION  OK  Til K  KNDKKWKITKKS  LAHOKATOR- 
[BS  1  INC  1 

8HKKT  MKTAL  WOUKKHS,  NK  VI.KI  I  ITS,  OOKNICKS  AND  WINDOWS. 
LET  UH  ESTIMATE  <>N  VOl'U  NKXT  It  KQK I 1  {KM  EN'TS. 

ALL  OUK  DOORS  and  BARDWARI  ARK  LABIIXID  BY  THK  UNDERWRITERS. 

FEATHER  &  ROADHOUSE  sheet  metal  workers 

Phone,  Adelaide  2377    528  FRONT  STREET  WEST,  TORONTO 


ROCALITE 

The  Ready  Mixed 

Hard  Wall  Plaster 

Manufactured  by 

Alex.  Bremner 

Limited 

100  Bleury  Street      -      -  MONTREAL 


ss 
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Civil 

Contractors 

Electrical 

Directory  of  Engineers 

Special 

Mechanical 

Interests 

Chipman  &  Power 

Civil  Engineers 

TORONTO  WINNIPEG 

Willis  Chipman.    G*o.  H.  Power. 


BOWMAN  &  CONNOR 

[Municipal  &  Structural  Engineers 
HAVE  REMOVED  TO 

16  King  St.  W.,  Toronto 


R.  S.  &  W.  S.  LEA 

Consulting  Engineers 

Water  Supply  and  Purification,  Sewerage  and 
>t/«.ii;<-  Im-|>omi1,  Water  Power  Development. 
Tel.  Long  Distance  Uptown  874041 
New  Birks  Building,  MONTREAL 


John.  T.  Farmer 

MECHANICAL  AND 
HYDRAULIC  ENGINEER 

3 1 4  Coristine  Bldg.,  Montreal 


H.  Grattan  Tyrrell,  c.e. 

Consulting  Engineer,  Chicago,  111. 

Designer  and  Engineer  for  Bridges.  Build- 
ing Frames  and  Other  Structures. 
Industrial  Plants  Designed,  Improved  and 
Remodeled.    Reports  and  Appraisals. 
Special  Attention  to  the  Selection  of 
Economic  Types, 

Author  of  History  of  Bridge  Engineering 
Artistic  Bridge  Design  ;  Concrete  Bridges 
and  Culverts;  Moveable  Bridges  and  Dams: 
Mill  Building  Construction  11900);  Mill 
Buildings  11910);  Engineering  of  Shops  and 
Factories. 

Member  of  The  Western  Society  of  Engin- 
eers; The  Society  for  the  Promotion  of 
Engineering  Education, Etc.,  Etc. 


E.G.M.  CAPE  &  CO. 

LIMITED 
Engineers  and  Contractors 

General  Building  Construction 

Montreal,  P.  Q.  St.  John,  N.B. 


Arthur  L.  Weeks 

Architect 
Canada  Life  Building,  Ottawa 

Reinforced  concrete  and  steel  structures,  fac- 
tories and  commercial  buildings 


The  John  Gait 
Engineering  Co.  Ltd. 

Consulting,  Civil  and 
Sanitary  Engineers 

General  Municipal  Engineering 

...      (  Waterworks,  Sewerage 

Specialties:  V  .  '      .    ,  . 

(  and  Electric  Lighting 

Winnipeg    Calgary  Vancouver 

John  Haddin  E.  L.  Miles 


Telephone  Main  2734 

S.  W.  HAMILTON,  B.Sc,  McGill 

Consulting  Engineer  &  Gen.  Contractor 

Reinforced  Concrete,  Water  Works,  Sewers 
Water  Powers,  Structural  Steel,  Bridges, 
Buildings,  &c,  &c. 
226  Coristine  Bldg.  MONTREAL 


Robert  W.  Hunt, 
President 
Tlios.  C.  Irving,  Jr. 
Vice-Pres. 


Jas.   W.  Moffat, 
Secretary 
Chas.  C.  Whittier, 
i'reas.  &  Man. 


Robert  W.  Hunt  &  Co. 

Limited 

Bureau  of  Inspection 
Tests  and  Consultation 

Head  Office  and  Laboratories 
905  McGill   Bldg.      -      Montreal,  Que. 
Brandies 

Traders    Bank    Building,    Toronto,  Ont. 

Standard  Bank  Building,  Vancouver 

Norfolk  House,  Laurence  Pountney  Hill, 
London,  E.C. 


<D'iet?Ich> 

Contracting  Engineers 
300  Read  Bldg.  MONTREAL 

Specialists  in  Underground  Piping 

Underground  Conduit  Construction 


C.   M.  Jacobs,       J.   V.   Davies,       J.  Forgie. 

G.    D.  Snyder. 
Members  Inst.  C.E.,  Can..Soc.C.E.,Am.Soc.C.E. 

JACOBS  &  DAVIES,  Inc. 

Consulting  Engineers 
MONTREAL       LONDON       NEW  YORK 
Foundations,  Subaqueous  and  Land  Tunnels, 
Subways,   Railways,    Harbours,  Water-power 

Development,    Examinations,  Reports. 
Montreal   Office:    Eastern  Twps.    Bank  Bldg. 


Anglins  Limited 

GENERAL  CONTRACTORS 


65  Victoria  St. 
MONTREAL 


507  Lumsden  Bldg. 
TORONTO 


Milton  Hersey  Co. 

Limited 

Testing  of  bricks,  cement  and  road 
material. 

Examination  of  Quarries  and  Mines. 

Design  of  Crushing  and  gravel  wash- 
ing plants. 

Inspection  of  rails,  pipes,  building 
material  and  buildings  in  course 
of  erection. 

Analysis  of  water,  paint,  asphalt  etc. 

171  St.  James  Street,  MONTREAL 


Expert  Supervision 
Provided 


Estimates  and  Plans 
Submitted 


Industrial  Foundation  and 
Waterproofing  Co. 

ENGINEERS  and  CONTRACTORS 

Phone  25  Toronto  Street 


Adel.  3960 


Toronto,  Ont. 


GEO.  K.  McDOUGALL 

Consulting  Engineer 

Electric  and  hydraulic  power  stations,  high 
voltage  transmission  lines,  industrial  electrical 
installations,  reports,  specifications,  tests,  etc. 


POWER  BLDG. 


MONTREAL 


H.B.  Pu'.Iar,  Assoc.  Am.  Soc.  C.E. 
T.C.  Ford,  Cb.  E.,  A.  M. 

H.  B.  PULLAR  CO. 

ENGINEERING  CHEMISTS 

Pavements,  Roads,  Waterproofings,  FIoois, 
Sidewalks,  Tars,  Asphalts,  Bitumens,  Oils, 
Paints,  Bituminous  Specialties. 
A  new  plan  for  Efficient  Road  and  Paving  Inspection 
378  Woodward  Ave.,  DETROIT,  MICH. 


H.  J.  Griswold 


B.  W.  Seton 


Dominion  Engineering 
&  Inspection  Co. 

Inspecting  and  Consulting  Engineers 
Head  Office  and  Laboratories 
318  Lagauchetiere  St.  West, 
MONTREAL 

Toronto  Branch,  73  Adelaide  St.  West 

Cement  Testing  and  Reinforced 
Concrete  Inspection. 

Mill,  Shop  and  Field 
Inspection  of  Steel  Structures  and 
Bridges. 

Tests  and  Inspection 
of  Iron  and  Steel  Pipe  etc. 
Expert  Examinations  &  Reports. 

Represented  at  New   York,  Pittsbursh, 
and  Chicago ;  Glasgow,  London, 
Liege  and  bssen. 
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v*e  UNIVERSAL  CLAMPS 

to   convert   any  round   rod  into   a  bolt 


Long  bolts — removable  bolts  —  bolts  extending  through  timber  and 
poured  concrete — these  are  best  for  form  work. 

The  Universal  Form  Clamp  converts  round  rods  of  any  size  into 
threaded  bolts  with  removable  heads  and  adjustable  nuts. 

Fig.  1 ,  in  the  column  at  the  left,  shows  the  clamp. 

Fig.  2,  shows  the  cross-section  of  the  clamp,  with  the  oval  hole. 

Fig.  3,  is  a  longitudinal  section,  showing  the  clamp  secured  on  the  rod  by  the  upset  shoulder  and  the  screw. 
In  operation,  rods  are  passed  through  holes  in  forms.    On  one  end  of  each  rod  a  clamp  is  placed  and 
screwed  down. 

Fig.  4,  shows  the  tightening  wrench  which  is  slipped  over  the  opposite  end  of  the  rod,  after  anothei  clamp 
has  been  put  in  place.  The  wrench  locks  to  the  rod  with  the  cam  (A).  Turning  the  handle  (B)  slides  the 
loose  clamp  along  the  rod,  against  the  form  until  the  adjustment  is  exact.  Then  the  clamp  screw  is  tightened 
actually  making  a  kink  in  the  rod.  When  the  wrench  is  removed,  you  have  a  long  bolt  securely  holding  forms 
together.    The  rod  will  break  before  the  clamp  will  come  off  either  end. 

Fig.  5,  shows  the  rod-puller  used  in  withdrawing  rods  when  forms  are  wrecked.  The 
loosened  and  the  rods  are  easily  removed. 


lamp 


s  are 


One  Clamp  for  walls,  columns  and  soffits  ^r^Xi,'''' V^^^n^s 

and  various  lengths  of  steel  rods,  forms  may  bo  held  rigidly  in  place  during  the  entire  process  of 
building. 

Write  for  circulars  and  prices.    We'll  send  a  sample  clamp  for  10c.  to  pay  postage  and  packing. 


Universal  Form  Clamp  Co. 

Sole  Representatives  for  Ontario  and  Eastern  Canada: 

Railway   Contractors    Supply  Company 

504  Standard  Bank  Bldg.,  Toronto 

Montreal  representatives— Ramsey  &  Kelly,  511  Quebec  Bank  Bldg. 


For  Surface 

Treatment  of 
Roads  the 

TAROADS 

patent  Machines  are 
far  in  advance  of  any 
other  Tar  Spraying 
apparatus  on  the  mar- 
ket for 

Efficiency 

.up  I 

Expedition 

(penetration  assured.) 
I  hev  are  capable  of 

DOUBLE  the  out- 
put of  all  other  ma- 
chines. 

Write  for  illustrated 
folders. 

SNOl'/lt/SS 

SOLICITED 


T A  ROADS    -  LONDON 


TAROADS  SYN,)K:ATf" LTD- 


9  VICTORIA  STREET 
WESTMINSTER,  London,  End. 
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Buffalo  Single  Cylinder 
Double  Acting 
Power  Pump 


Fig.  401 


The  power  pump  illustrated  is  a  distinct  departure 
from  the  older  competing  designs  now  on  the  market. 
It  will  be  noted  that  both  the  suction  and  discharge 
openings  are  above  the  cylinder.  Because  the  suction 
valves  are  above  the  water  piston  the  water  contained 
cannot  leak  out  when  the  pump  is  stopped.  In  other 
words  the  pump  always  stays  primed  and  will  imme- 
diately pick  up  its  suction  after  a  long  period  of  rest 
because  the  cup  leathers  will  not  have  dried  out.  This 
design  is  by  far  the  best  for  handling  water  through 
long  suction  pipes  and  for  the  greatest  convenience  of 
operation.  Two  large  air  chambers  are  provided  di- 
rectly above  the  discharge  valves  where  they  are 
doubly  effective  and  as  they  are  easily  detached  the 
discharge  valves  are  easily  accessible.  The  suction 
valves  are  reached  through  two  cover  plates  both  of 
which  may  be  taken  off  by  removing  one  nut. 

Metal  to  metal  ground  joint  between  head  carrying 
crankshaft  bearing  and  the  main  cylinder  casting,  giv- 
ing absolutely  accurate  alignment. 

Pump  cylinders  are  brasslined,  valves,  valve  seats 
and  gland  are  brass;  piston  rods  are  brass  fitted. 

All  bearings  are  lined  with  high  grade  babbitt  and 
provided  with  large  grease  pockets  with  hinged  covers. 

Suction  and  discharge  openings  are  provided  on 
both  sides  of  the  pump. 

Built  in  sizes  10  to  100  gallons  per  minute. 

Send  for  Circular  No.  255-C12. 

Buffalo  Steam  Pump  Co. 

Buffalo,  N.  Y. 

— Sole  Canadian  Agents — 

Canadian  Buffalo  Forge  Co.,  Limited 
Berlin,  Ontario 

St.  John,  Montreal,  Toronto,  Winnipeg,  Vancouver 


Warehouse 
Space  To  Let 

5  Floors  of  This  New 
Building,  For  Office 
and  Warehouse  Use. 

Adelaide  St.  W.,  Toronto 

This  is  the  most  attractive 
warehouse  building  in  the  city. 
The  exterior,  the  entrances,  the 
elevators,  etc.,  bear  all  the  ear- 
marks of  a  high  class  office 
building. 

Special  Features 

Centrally   located  at  Adelaide 

and  Charlotte  Streets. 
Light  on  four  sides 
Passenger  and  freight  elevator 
Vaults 

Low  insurance 

One  block  from  four  car  lines 
Floor  area,  6,300  sq.  feet,  each 
floor. 

For  further  particulars  ask 

Hugh  C.  MacLean,  Limited 

347  Adelaide  St.  West,  Toronto 

Phone  Adelaide  2700 
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From  generator 
to  consumer 

you  should  install 
reliable 

Northern  Electric 
Wires  and  Cables 


In  the  largest  wire  plant  in  Canada — 
under  the  Northern  Electric  trade  mark 
and  guarantee  is  manufactured  every 
type  of  wire  and  cable,  including 

High  Tension,  Lead  Covered 
Paper  Insulated,  Power  Cables 

Northern  Electric  Wires  and  Cables  are  the 
most  carefully  made  —  the  most  rigidly  tested — 
the  most  universally  satisfactory  transmission  in 
use  to-day.  From  raw  material  to  finished 
product  the  skilled  workmanship  of  our  opera- 
tives is  continuously  supervised  and  inspect- 
ed. Electrical  engineers  whose  reputations 
have  been  made  on  exacting  work  of  great 
magnitude,  use  Northern  Electric  Wires  and 
Cables. 

On  e  order  recently  received  frcmthe  Montreal 
Light,  Heat  and  Power  Company  and  another 
from  the  Cedais  Rapids  Manufacturing  & 
Power  Company  together  constitutes  the 
largest  single  order  ever  placed  for  lead 
covered  high  tension  power  cable.  The 
first  mentioned  concern  has  more  under- 
ground cable  installed  than  any  other  public 
public  service  corporation  and  its  Engineers 
know  Northern  Electric  dependability  from 
comparative  tests  in  service. 


lud 


es  : 


The  Northern  Electric  lin 

Table  Terminals, 

Compounds,  Junction 

Boxes  and  other  accessories 


Write  for  data  on  any  wire  or  cable 
problems  that  confront  you. 

Northern  Electric  Company 


MOMTRI  \l 
HAUI  \  \ 
TORONTO 


LIMITED 

wiNNiiM.r; 

REGIN  \ 

CALGARY 


i DMONTON 
VANCOUVE  i< 
VIC  l  oki  \ 


SuperDreadnaught  Rivadavia    latest  addition  to  the 
Argentine  Navy. 

In  Times  of  War 

the  fate  of  a  nation  may  depend  on  the  satis- 
factory operation  of  the  machinery.  Naval 
Authorities  choose  only  apparatus  that  is 
tried,  tested  and  proven— apparatus  that  runs 
without  the  necessity  of  constant  attention — 
apparatus  that  will  not  break  down  at  the 
critical  moment. 

105  Siurfeva  nl 

i  nco.  can.  pat.  off) 

Fans  and  Forced  Draft 
Equipments 

supply  this  super  -  dreadnaught  with  air. 
Should  any  of  these  forced  draft  fans  fail  the 
steaming  power  and  the  speed  of  the  ship 
would  be  greatly  reduced  dependable  ap- 
paratus is  essential  — that  is  why  authorities 
choose  Sturtevant. 


Ready-to-Run  Portable 
Ventilating  Sets 

are  used  on  this  ship  for  supplying  air  to 
cabins  and  small  rooms.  Thej  are  ideal  for 
cabins,  smoking  rooms,  sick  rooms  and  for 
other  rooms  needing  ventilation.  These  fans 
actually  ventilate  the  room,  either  removing 
foul  air  or  blowing  in  fresh  air. 

Consult  the  largest  body  of  trained  fan  en- 
gineers in  the  world.     \  postal  is  enough. 


B.  F.  Sturtevant 

Company  of  Canada 
Limited 

GALT,  ONTARIO 


Montreal 
Winnipeg 


Toronto 
Vancouver 
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WIRE  ROPE 

Suitable  for  any  requirement 

We  carry  in  stock  all  sizes  and  lengths  wire  rope  for 
Hoisting,  Haulage,  Guys,  Semaphores,  Transmis- 
sion of  Power,  Towing,  Bridges,  Mines,  Der- 
ricks, Cranes,  Cableways,  Coal  Towers,  Etc. 

We  manufacture  special  ropes  to  take  care  of  your  particular  needs. 

Wire  Rope  Fittings,  Blocks,  Clips,  Etc.,  in  stock 

THE  DOMINION  WIRE  ROPE  CO.,  Ltd. 

MONTREAL 


"  Industrial  Works  " 

Locomotive-Coaling  and 
Wrecking 

CRANES 

In  capacities  from 

5  to  150  tons 

For  use  about  Railroads,  Manufac- 
turing- Plants,  Coaling  Stations, 
Quarries,  etc. 

BUCKETS 

For  Every  Purpose 


We  furnish  all  styles 
of  buckets  promptly. 
Coal  Tubs,  Ore  Buck- 
ets, Clamthell  and 
Orange  Peel  Buckets, 
Concrete  Buckets, 
Stone  Skips,  etc.,  in 
all  sizes. 

We  will  gladly  furnish 
full  details  upon 
request. 

We  supply  Contract- 
tors'  Equipment  of  all 
descriptions. 


VI*  CM* J 


F.  H.  HOPKINS  &  CO.,  Montreal 

Branches  :-ST.  CATHARINES,  ONT.      WINNIPEG,  MAN.      VANCOUVER,  a  C. 


Vol.  28  Toronto,  October  14,  1914  No.  41 


Wood  Stave  Pipe 

Galvanized  Wire  Machine  Banded 

Water  Pipe 

For  City  and  Town  Water  Systems,  Power  Plants  Irrigation  and 

Hydraulie  Mining 


Reservoir  Tanks 

For  Fire  Protection,  Etc. 
Silos  and  Bored  Conduit  of  Selected  B.C.  or  Douglas  Fir  Stock 

We  take  pride  in  handling  only  lumber  that  is  clear,  sound,  free 
from  imperfection.  That  is  why  our  product  gives  entire  satisfaction 
and  we  are  supplying  some  of  the  highest  Irrigation  Systems  and 
Hydro  Electric  Work.      May  we  estimate? 

Pacific  Coast  Pipe  Co.,  Limited 

P.O.  Box  563,  VANCOUVER,  B.  C. 

Office  and  Factory,  (.r.invillc  Street,  near  lli(t>>  BrMtfC 
WRITE    FOR   CATA'LOGUl  VVU.    PAR  I  l(  I  1  ARS    AND    I.STIMATIS    I  I  RMSIII  I) 
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Gyratory 

Crusher 

of  modern  design  and  equipped  with  an  improved 

Water  Cooled  Eccentric  Bearing 

This  type  of  machine  is  made  in  many  sizes 
with  capacities  from  5  to   1000  tons  per  hour 
and  for  an}-  kind  of  rock. 

We  also  manufacture  a  full  line  of  crushing-,  cement  making,  mining, 
hoisting,  power  rock  drilling  and  air  compressing  machinery. 

Write  for  full  particulars 

The  Jenckes  Machine  Company,  Limited 

Sherbrooke    St.  Catharines   Toronto    Montreal    Cobalt    South  Porcupine 

Halifax  Vancouver  and  Nelson 


do  electrically  the  same  high-grade  work  "American" 
Engines  do  by  steam.  They  have  the  regular  "Ameri- 
can" Frictions ;  powerful,  easy  to  operate,  cool  run- 
ning— can  be  adjusted  to  offset  wear. 

There  is  an  "American"  Electric  Hoist  to  meet 
every  hoisting  requirement — heavy  or  light,  fast  or 
slow.    They  are  made  with  from  one  to  three  drums. 
Load  is  under  absolute  control  at  all  times  and  can  be  locked  at  any  point. 

Motors  are  heavy  type,  variable  speed  and  are  capable  of  taking  large  overloads 
for  short  periods.  The  "American"  Roller  Ratchet  prevents  the  load  from  dropping 
should  the  current  suddenly  fail. 


( 


Sold  General  Supply  Co.  of  Canada,  Ltd.,  Montreal.  Ottawa,  Toronto, 
by  Vancouver  Machinery  Depot,  Ltd., 

Vancouver,  B.  C. 

 ■  — —  1  1         _«r— iijui  —  n"""— —I——— I 


Stuart  Machinery  Co.,  Winnipeg,  Man. 
Gorman,  Clancey  &  Grindley, 
Edmonton  and  Calgary,  Alt  a. 
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28  "Service"  Branches 

Throughout  Canada 

Canadian  Consolidated 
Rubber  Company,  Limited 

Montreal,  P.  Q. 


MINI 


"Business  As  Usual" 


We  have  not,  owing  to  the  war,  shut  clown 
any  of  our  plants,  discharged  any  of  our 
workmen,  reduced  their  hours  of  labor  or 
cut  their  rate  of  pay. 

We  are  doing  "BUSINESS  AS  USUAL." 

We  intend  to  continue  this  policy  to  the 
extent  of  our  ability,  and,  to  that  end, 
suggest  that  you  confine  your  purchases, 
during  the  war  and  thereafter  as  largely  as 
possible  to  goods  "MADE  IN  CANADA." 

When  in  the  market  for  Rubber  goods  of  any 
description  —  Belting,  Hose,  Packing,  Tires 
or  anything  else — write  or  wire  our  nearest 
Branch  for  prices  and  information. 

It  is  our  desire  to  serve  you. 


"Business  As  Usual" 


Canadian  Consolidated 
Rubber  Company,  Limited 

Montreal,  P.  Q. 

28  "Service"  Branches 

Throughout  Canada 


DOMINIQ 
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Union 


Pile 
Driving 


Hammers 


are  replacing  Drop  Hammers  because  of 

Greater  Speed  and  Penetration 


Because  "  Un- 
ion" Hammers 
do  not  injure 
the  head  of  the 
piles,  and  on 
account  of 
their  adapt- 
ability to  light 
or  heavy  work. 

Double 
Acting 
Rapid 
Stroke 


Union 
Hammers 

offer  the  Con- 
tractor the 
proven  advan- 
tages of  Rapid- 
ity, Easier 
Driving,  Deep- 
er Penetration, 
Greatest  Re- 
sistance to 
damage  of 
hammer  or 
materials,  sav- 
ing in  head- 
room. 


Made  in  Ten  Sizes,  for  Steam  or  Air 


Catalogue  on  Request 


Muss  ens  Limited 

MONTREAL,  318  St.  Jame*  Street  TORONTO,  155  West  Richmond  St.  COBALT,  Opp.  Right  of  Way  Mine 

WINNIPEG,  259-261  Stanley  Street  CALGARY,  10th  Ave.  and  3rd  St.  Ea.t         VANCOUVER,  101  Water  St. 

QUEBEC,  142  Peter  St.  HALIFAX,  78  Granville  St. 
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Morse  Diving 
Apparatus 


is 


STANDARD  and 

UP  -  TO  -  DATE 


Unequalled  for 

SAFETY 
SIMPLICITY 
EFFICIENCY 
DURABILITY 


Perfected  to  such  a  degree  that  any  able-bodied 
man,  not  necessarily  an  experienced  diver,  may 
prosecute  any  kind  <>l  ordinary  work  without 
risk  or  injury. 

DRESSES  AND  FITTINGS  CARRIED  IN  STOCK 

Send  for  Catalogue 

Mussens  Limited 

MONTREAL  318  St.  Jnmri  Street  TORONTO,  155  Weit  Richmond  St.  COBALT,  Opp.  RiBht  of  Way  Mine 

WINNIPEG,  259-261  Stanlry  Street  CALGARY,  10th  Ave.  and  3rd  St.  East  VANCOUVER,  101  W«trr  St. 

QUEBEC.  142  Peter  St.  HALIFAX,  78  Granville  St. 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS 

The  following  regulations  apply  to  all  advertisers :— Eighth  page,  two  headings 
quarter  pageTlour  headings;  ualf  page, eight  headings;  full  page,  sixteen  headingB. 


Adamantine  Steel 

Hull  lion  &  Steel  Foundries 


Air  Compressors 

Canadian  Allis-Chalmera,  Limited 
Can.  Ingersoll-Rand  Co.,  Ltd. 
Jcnckes  Machine  Company 


Architects 

Weeks,  Arthur  L. 

Architect*'  Instruments 

Stanley  Co  ,  W.  F. 
W.  &  L.  E.  Gurley. 

Architectural  Iron  Work 

Aikenhead    Architectural  Iron 
Works 

Canadian  AllisChalmers,  Limited 
Canada  Wiie  &  lion  Goods  Co. 
Dennis  Wire  Sc  Iron  Works 
McGregor  &  Mclntyre 
Meadows  Co.,  Geo.  B. 
Steel  Sc  Kadiation  Ltd 

Architectural  Metal  Work 
Feather  &  Roadhouse 
Metallic  Hooting  Co. 

Architectural  Terra  Cotta 
Gibbs  Sc  Canning 
Northwestern    Terra-Cotta  Co. 
Toronto  i'late  Glass  Imp't'g  Co. 


Ash  Hoists 

Gillis  Sc  Gcoghegan 

Asphalt 

Aztec  Oil  Asphalt  Company 
Asphalt  &  Supply  Co. 
liarber  Asphalt  Paving  Co. 


Belting 

Dominion  Belting  Co. 
Goodyear  Tire  Sc  Rubber  Co. 


Blast  Hole  Drills 

Armstrong   Manufacturing  Co. 


Blowers 
Canadian  Buffalo  Forge  Co. 
Canadian  Sirocco  Co. 
(an.  Ingersoll-Rand  Co.,  Ltd. 
Sheldons  Limited 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 


Boilers 

Canadian  Allis  Chalmers,  Ltd. 

Beatty  &  Sons,  M. 

Boving  Company  of  Canada 

Inglis  Company,  John 

Jenckes  Machine  Co. 

Leonard  &  Sons,  E. 

Marsh  &  Henthorn 

McDougall  Caledonian  Iron  Wks. 

Mussens  Limited 

Rock  &  Power  Machinery 


Boxes — Junction 

Standard  Underground  Cable  Co. 
of  Canada  Limited 


Brick 

American  Enamelled  Brick  Co. 
Bradford  Pressed  Brick  Co. 
Harbour  Brick  Company 
Hydraulic  Press  Brick  Co. 
National  Builders'  Supply  & 

Enamel  Concrete  Brick  Co. 
North-Western  Terra  Cotta  Co. 
Russell  Shale  Bricks 
York  Sandstone  Brick  Co. 


Brick  Coating 

Wadsworth  Howland  C*. 


Brick  Dryers 

Canadian  Buflalo  Forge  Co. 
Canadian  Sirocco  Co. 
Bcchtels  Limited 
Sheldons  Limited 


Brisk  Machinery  and  Supplies 

Bechtels  Limited 
Sheldons  Limited 
Sutcliffe,  Speakman  &  Co. 


Bridges  (Steel) 

Canadian  Allis  Chalmers,  Ltd. 

C  anadian  Bridge  Co. 

Chicago  Bridge  &  Iron  Works 

DesMoines  Bridge  &  Iron  Co. 

Dickson    Bridge  Works 

Dominion  Bridge  Co. 

Hamilton   Bridge  Works  Co. 

Mackinnon-Holmes  &  Co. 

Manitoba  Bridge  &  Iron  Works 

Maritime  Bridge  Company 
.    National  Bridge  Company 

Pittsburgh-DesMoines  Steel  Co. 

Sarnia  Bridge  Co. 

Structural  Steel  Co. 

Standard  Steel  Construction  Co. 


Buckets 

American  Hoist  &  Derrick  Co. 
Beatty  &  Sons,  M. 
Browning  Company 
Lecky  &  Collis 

Manitoba  Bridge  &  Iron  Works 
Mills  Bros. 

Radigan  Company,  John 
Sudbury    Construction    &  Mach- 
inery Co. 
Thew  Shovel  Company 


Builders  Hardware 

Aikenhead  Hardware  Limited 
Can.  Yale  &  Towne,  Limited 
Richards- Wilcox   Canadian  Co. 

Cable 

Canada  Wire  &  Cable  Co. 
Northern  Electric  Co. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Casements 

Hope  &  Sons,  Henry 

Cast  Stone   Block  Machinery 
Canadian  Zagelmeyer  Co. 

Cement 

Britnell  &  Company 
Bremner,  Alex. 
McNally  &  Co.,  W. 
Morrison  &  Co.,  T.  A. 
Ontario  Lime  Co.,  Ltd. 
Smyth  &  Ryan 

Cement  Coating 

Wadsworth   Howland  Co. 

Cement  Mill  Machinery 

Hull  Iron  &  Steel  Foundries 
Jenckes  Machine  Company 
Sutcliffe,  Speakman  &  Co. 

Cement  Tools 

Abram  Cement  Tool  Co. 

Chain 

McKinnon  Chain  Company 

Chain  Blocks 

Can.  Yale  &  Towne  Limited 
Morris  Crane  &  Hoist  Co.,  Her- 
bert 


Chimneys  (Reinforced  Concrete) 
Laurie   Company,  E. 


Coal  Chutes 

Gait  Stove  &  Furnace  Co. 
Manitoba  Bridge  Sc  Iron  Works 


Coal  Handling  Apparatus 

American  Hoist  &  Derrick  Co. 
Beatty  &  Sons,  M. 
Browning  Company 
Brown  Hoisting  Machinery  Co. 


Concrete  Form  Clamps 

Railway   Contractors  Supply  Co. 


Concrete  Machinery 

Canadian  Zagelmeyer  Co. 


Concrete  Mixers  and  Appliances 

Austin  Drainage  Excavator  Com- 
pany, F.  C. 
Badger  Concrete  Mixer  Co. 
Canadian  Allis  Chalmers,  Ltd. 
Goold,  Shapley  &  Muir  Co. 
Hopkins  &  Co.,  F.  H. 
Jaeger  Machine  Company 
Lecky  &  Collis 

London  Concrete  Machinery  Co. 
Marsh  Capron  Company 
Mills  Bros. 

Municipal  Engineering    &  Con- 
tracting Co. 
Mussens  Limited 
Rock  &  Power  Machinery 
Sutcliffe,  Speakman  &  Co. 


Contractors 

Anglins  Limited 

Dietrich  Limited 

Eastern  Pipe  Construction  Co. 

Foundation  Company,  Limited 

Wells  &  Gray 

Contractors'  Plant  &  Supplies 
American  Hoist  &  Derrick  Co. 
Austin  Drainage  Excavator  Com- 
pany, F.  C. 
Badger  Concrete  Mixer  Co. 
Beatty  &  Sons,  M. 
Browning  Company 
Canadian    AllisChalmers,  Ltd. 
Can.  Billings  &  Spencer 
Canadian   Locomotive  Company 
Canadian  Brakeshoe  Co.,  Ltd. 
Central  Locomotive  &  Car  Works 
Dake  Engine  Co. 
Dominion  Lime  Company 
General  Car  &  Mach.  Works 
Goodwin,  Barsby  &  Co. 
Hamilton  Mfg.  Co.,  Wm. 
Hepburn  &  Co.,  J.  T. 
Honig  &  Mock 
Hopkins  &  Co.,  F.  H. 
Jaeger  Machine  Company 
Jenckes  Machine  Company 
Lecky  &  Collis 
Marsh  &  Henthorn 
McKinnon  Chain  Co. 
Mills  Bros. 

Morris  Machine  Works 
Municipal  Engineering    &  Con- 
tracting Co. 
Montreal   Locomotive  Works 
Mussens  Limited 
Radigan  Company,  John 
Railway  Contractors  Supply  Co. 
Royce  Limited 

Schell  Foundry  &  Machine  Co. 
Stinson-Reeb  Builders'  Supply  Co. 
Sudbury   Construction    &  Mach- 
inery Co. 
Tiffin  Wagon  Works 


Controlling  Altitude  Valves 
Golden  Anderson  Valve  C». 


Conduits 

Can.   H.  W.  Johns-Manville  Co. 
Conduits  Co.,  Limited 
Urpen  Conduit  Co.,  Ltd. 
Ric-wiL    Underground  Pipe 
Covering  Company 


Contractors'  Flare  Lights 

Sudbury    Construction   &  Mach- 
inery Company 

Conveying  Machinery 
Goodwin,  Barsby  &  Co. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 
Sutcliffe,  Speakman  &  Co. 

Core  Drills 

Can.  Ingersoll-Rand  Co.,  Ltd. 

Corrugated  Iron 

Can.  H.   W.  Johns-Manville  Co. 

Metallic  Roofing  Co. 

Pedlar  People  Limited 

Sarnia  Metal  Products  Company 

Crank  Shafts 

Canadian  Billings  &  Spencer 

Cranes,  Travelling  and  Locomotive 
American  Hoist  &  Derrick  Co. 
Beatty  &  Sons,  M. 
Browning  Company 
Brown   Hoisting   Machinery  Co. 
Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Northern  Crane  Works 
Rock  Sc  Power  Machinery,  Ltd. 
Roelofson  Elevator  Works 
Royce  Limited 

Creosote  Stains 

Cabot,  Inc.,  Samuel 

Crushed  Stone  and  Granite 
Hagersville  Contracting  Co. 
Ontario  Lime  Co.,  Ltd. 
Rogers  Supply  Company 
Smyth  &  Ryan 

Crushers  (Stone  and  Rock) 
Canadian  Allis  Chalmers,  Ltd. 
Goodwin,  Barsby  &  Co. 
Hamilton  Mfg.  Co.,  Wm. 
Hopkins  &  Co.,  F.  H. 
Jenckes  Machine  Co. 
Lecky  &  Collis 

London  Concrete  Machinery  Co. 
Mussens  Limited 
Rock  &  Power  Machinery 
Sutcliffe,  Speakman  &  Co. 

Culverts 

Pedlar  People 

Sarnia  Metal   Products  Company 

Cupolas  (Foundry) 

Northern  Crane  Works 


Cylinders  for  Liquified  Gases 
Mannesmann  Tube  Company 


Derricks  and  Derrick  Fittings 

Aikenhead  Hardware  Limifed 
American  Hoist  &  Derrick  Co. 

Beatty  &  Sons,  M. 
Hepburn,   John  T. 


Dredges 

Beatty  &  Sons,  M. 
Browning  Company 
Morris  Machine  Works 


Drills 

Canadian  Allis  Chalmers,  Ltd. 

Canadian  Buffalo  Forge  Co. 

Canadian  Ingersoll-Rand  Co. 

Lecky  &  Collis 

Drill  Steel  Sharpeners 

Canadian  Ingersoll-Rand  Co. 
(Continued  on  page  12) 
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Head  Office  and  Works 


"  Montmagny  " 
Modern 
Road 
Builders 


WE  are  the  only  firm  in  Can- 
•  ada  specializing  in  Road 
Machinery  and  making  the  com- 
plete outfit. 

The  "Montmagny"  line  includes 
every  machine  necessary  in  good 
road  construction. 
The  machines  are  specially  de- 
signed for  this  work  and  are  mak- 
ing good  on  roads  in  every  part 
of  Canada. 

Write  u»  for  Cntalogu* 


1  Montmagny  "  Steam  Road  Roller. 


"Montmagny"  Stone  Crushers. 


Montniagnv  "  Portable  Bteol  Bin. 


Road  Roller 

Our  well  known  "Mont- 
magny" steam  road  roller 
for  gravelling  and  maca- 
damizing has  worked  on 
many  of  Canada's  finest 
roads. 

Double  Cylinder,  Dou- 
ble Bunker,  Double  Water 
Tank.  Made  in  10,  13.  16 
tons.  Sami-Automatic 
feeding  of  the  water. 

A  great  feature 
"Power  Steering" 


Stone  Crusher 

The  "Montmacny"  stone 
crusher  is  an  all-steel  ma- 
chine designed  and  built 
to  produce  the  greatest 
output.  Points  that  are 
weak  in  other  crushers 
are  strong  in  the  "Mont- 
magny." No  heating 
parts.  Entirely  dust-proof 
and  all  working  parts 
easily  greased  or  oiled. 


Steel  Bin 

The  "Montmagny"  steel 
bin  is  designed  for  con- 
venience, strength  a  n  i' 
lightness.  It  is  made  in 
two  sizes.  Inside  parti- 
tions separate  the  differ 
ent  sized  stone.  The  ma- 
chine is  eaisily  portable 
The  Elevator  is  all  steel 
and  double  chain. 


General  Car  and  Machinery  Works,  Limited 


Quebec 


MONTMAGNY,  P.Q.,  Can. 


Montreal 


s 
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THE  NORTHWESTERN  TERRA  COTTA 

COMPANY 


C.  P.  R.  OFFICE  BUILDING  DOMINION  BANK  BUILDING 

Darling  &>  Pierson,  Architects  Darling  &  Pearson,  Architects 


Two  prominent  corners  in  Toronto 

The  Terra  Cotta  for  both  buildings  was 
manufactured  and  set  by 

THE  NORTHWESTERN  TERRA  COTTA 

COMPANY 

Chicago       -  Illinois 

Agencies  in  all  the  large  cities  of  Canada, 
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A  Stitch  in  Time  Saves  Nine 

(Old  Proverb) 

And  Ceresit  used  in  constructing  the  basement  of  a  building  will  eliminate 
all  possibility  of  leakage  in  the  future. 

But  if  Ceresit  has  not  been  used  and  the  basement  does  prove  damp  and  un- 
usable, it  is  a  comparatively  easy  matter  to  remedy  it  by  applying  a  plaster  coat- 
ing of  Ceresitized  Cement  Mortar  to  the  inside  of  walls  and  floor. 

Ceresit  is  equally  effective  either  in  pre- 
venting future  leakage  or  remedying  present 
conditions  of  leakage.  It  is  the  only  water- 
proofing for  cement  that  gives  protection 
against  both  dampness  and  hydrostatic  press- 


TWO  GOOD  THINCS  TO  USE 


ure*  Write  for  the  ".  Book  of  Evidence." 

It  tells  the  complete  facts. 

Ceresit  Waterproofing  Co. 


913  Westminster  Building, 


CHICAGO,  ILL. 


TT1EY  CO  WELL  TOGETHER 


FACTORIES    Chicago.  Unna,  Germany.  London,  Paris,  Vienna.  Warsaw. 

LIST  OK  DEALERS— W.  B.  Poucher.  Edmonton,  Alta:  E.  C.  Cullen.  Vancouver.  B.C.; 
Walker's  Ltd.,  Winnipeg,  Man.;  K.  de  B.  Carrite.  Sr.  John,  N.B.  ;  W.  K.  Mardonald  Co.. 
Toronto,  Ont.  ;  McLellan  Peters  Co.,  :»5  Read  Bid  sr..  Montreal;  The  Whitlock-Riddell 
Co..  Moose  Jaw,  Sask.  ;  Brown  &  Chapman.  Ketrina,  Sask.  ;  Mackenzie  &  Thayer,  Ltd., 
Saskatoon,  Sask.  ;  N.  G.  DeHaas,  Sault  St.  Marie,  Ont. 
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CONTRACTORS'  LOCOMOTIVES 


High  (trade  workmanship  n  n<  I  design,  special  attention  1  ie|  njf  paid  In  economy  of  fuel  and  maintenance.  I'ift\  vent-  i-xperlence  m  luiildci  ~ 
llnplical  e  part s  carried  In  si  or k  for  I  mined  in  I  e  - 1 1 1 1  >  1 1 1  o  i>  t .    KiikIiiu  IiiiIIi  to  inecl  Kn\  crnn  I  rc«nlat  Ions  of  I  he  varlotlf  ProviDQM 

CANADIAN  LOCOMOTIVE  COMPANY,  LIMITED,      KINGSTON,  ONTARIO,  CANADA 

TAYLOR  &  ARNOLD,  LTD.,  Sales  AKents.  MONTREAL  and  WINNIPEG 


IO 
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The  No.  20 
Mueller  Drilling 
Machine 


Here  is  an  able  bodied  little  tool  which  is 
very  popular  with  Canadian  Gas  and  Water 
Companies.  It  is  light,  strong  and  compact, 
easily  set  up  and  easy  to  operate.  Note  the 
big  strong  ratchet  handle  which  affords  the 
operator  a  powerful  leverage. 

Our  No.  20  will  drill  any  size  pipe  under  any 
pressure  *4"  to  1",  when  Mueller  cocks  and 
service  clamps  are  used.  It  is  a  little  giant  in 
strength  and  durability.  The  men  v»ho  have  to 
drill  and  tap  mains  appreciate  it  because  it  is 
light  and  easy  to  handle. 

Mueller  service  clamps  are  unexcelled  in 
strength.  There  is  a  heavy  boss  and  a  rib  to 
give  them  extra  strength.  They  are  made  to  fit 
the  surface  of  the  pipe  with  a  groove  on  the  under 
side  for  a  lead  ring  gasket,  which  insures  a  tight 
joint.  The  straps  are  soft,  forged  steel  with  true 
threads. 

This  combination  will  give  you  good  service 
and  make  your  work  easy. 

Clip  and  mail  the  coupon. 
"  Made  in  Sarnia  " 

Mueller  Mfg.  Co.,  Ltd. 

SARNIA,  ONTARIO 

Makers  of  High  Grade,  Water  and  Gas  Brass  Goods 
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YALE 


"The  Mark  of  Quality  and  Efficiency" 

Door-Closing  Devices 

Hac  k  of  every  Yale  Door-Closing  Device  stands 
the  Vale  guarantee  for  quality,  performance  and 
durability.  Any  responsible  hardware  dealer  can 
supply  you  with  Yale  Door  Closers.  To  con- 
vince you  of  their  ability  to  live  up  to  the  Yale 
name,  your  dealer  can  supply  one  on  30  days' 
trial  without  obligation  to  you.  Write  for 
booklet  "Quiet  and  Comfort. " 


Insures  noiseless 
closingdoors.  Fits 
any  door.  Made 
in  five  sizes.  Posi- 
tive in  action. 


Single-Acting  Door  Closer 


Similar  to  the 
Single- Acting 
Door  Closer  hut 
intended  for  doors 
that  swing  in  both 
dim  t  ion: . 


Double- Acting  Door  Closer 


Pe  i  f  o  r  m 
s  a  m  e 
fund  ions 
a  s  the 
YoleDoor 
( '  I  o  b  <•  ra 

but  is 
placed  mi 

tlic  Boot 

lie  II  e  a  t  ll 


Yale-  Checking  Floor  Hingr 


Canadian  Yale  &  Towne  Limited 


Maker!  of  Yale  Praducti  In  Csnaaai 

Lochs,  Padlocks,  Dalldert' 
llardwnrc  mid  Door  Clour*, 


'A 


ind  Work* 


ST.  CATHARINES,  ONT. 


"Made  in 
Canada" 


"Made  in 
Canada" 


Now  is  the  time  to  get  ready  for  a 
big  fall  business.  It  will  be  big,  not 
because  we  all  "psychologically"  hope 
it  will  be,  but  because  no  man  can  stop 
it. 

We  are  making  the  line  of  NEPON- 
SET  Waterproof  Building  Products 
better  and  better  every  day. 

The  GRANITIZED  Shingle  is  our 
greatest  and  latest  roofing  development 
— have  you  seen  a  roof  yet? 

NEPONSET  Paroid  and  Proslate— the 
standard  of  ready  roofings. 

NEPONSET  Wall  Board  is  being  used 
more  and  more  in  all  sorts  of  new  and 
old  construction. 

TEAR  OFF  the  coupon  and  ask  for 
information  in  regard  to  any  of  (he 
following: 

NEPONSET 

WALL  BOARD 

TOR    WALLS   AND  CEILINGS 

Waterproof  Building  Papers  Paint 

Roofings,  (Paroid,  Proslate) 
Deadening  Felt  Wallboard 
Granitized  Shingles 

We  are  ready  for  the  biq  business — Are  you? 

BIRD  &  SON 

M  AIN  (OFFICE : 
2.*  Ut'in/mau  Mliln-.  Hamilton,  Out. 

M I LLS : 

Hamilton,  Out.,  ami  Pont  Rouge.  Quo. 

WINNIPEG,  MAN.  ST.  JOHN.  N.  II 

MONTREAL,  QUE.  VANCOUVER,  H  C 


Bird  «v  Son.  E2afH  Walpolo,  Mats. 

I'Iimimc  -.i  nd  iii  •  information  in  rcgnril  to  

"Made  in  "Made  in 

Canada"  Canada " 
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Drop  Forging* 

Canadian  Killings  &  Spencer,  Ltd. 

Dump  Cars.  Wheels,  etc. 
llcchtcls  Limited 
Manitoba  Bridge  &  lion  Woiks 
Schcll   Foundry  &  Machine  Co. 
Sheldons  Limited 

Dump  Carts  and  Wagons 

Deere  Flow  Co.,  John 
McNally  &  Co.,  Wm. 
Troy  Wagon  Works 

Drying  Apparatus 
Stui  levant  Co.  of  Can.,  Ltd.,  B.  F. 

Electric  Fans 
Sturtevant  Co.  of  Can.,  Ltd.,  li.  F. 

Electric   Air   Rock  Drills 
Canadian  Ingersoll-Rand  Co. 

Electric  Impulse  Clocks 
Gent   &  Company 

Electric  Steel  Castings 

Electric  Steel  &  Metals  Co. 

Electrical  Supplies 

Northern  Electric  Company 
Elevators 

Chelsea  Elevator  Company 

Roelofson  Elevator  Works 

Turnbull  Elevator  Co. 
Enamelled  Brick 

American     Enamelled     Brick  & 
Tile  Company 
Engines 

Boving  Company  of  Canada 

Canadian  Buffalo  Forge  Co. 

Canadian  Sirocco  Company 

Inglis  Company,  John 

Jenckes  Machine  Company 

Laurie  &  Lamb 

Leonard  &  Sons,  E. 

McDougall  Caledonian  Iron  Wks. 

Mussens  Limited 

Rock  &  Power  Machinery 


Engineers  (Civil  and  Mechanical) 

How  man  &  Connor 
Campbell,  R. 
Cape  Company,  E.  G.  M. 
Chipman   &  Power. 
Dominion  Engineering  &  Inspec- 
tion Company 
Farmer,  John  T. 
Gait   Engineering   Co.,  John 
Hamilton,  S.  W. 
Lea  &  Ferguson 
Mitchell,  C.  H. 
.McDougall,  Geo.  K. 
Pullar,   H.  B. 
Tyrrell,  H.  G. 


Excavators 

Austin  Drainage  Excavator  Com- 
pany, F.  C. 

Beatty  &  Sons,  M. 

Brown   Hoisting   Machinery  Co. 

Municipal  Engineering  &  Con- 
tracting Company 

Parsons  Company,  G.  W. 


Exhaust  Heads 

Canadian  Buffalo  Forge  Co. 
Sheldons  Limited 


Expanded  Metal 

Pedlar   People  Limited 

Fans 

Canadian  Sirocco  Company 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 


Fuel  Economizers 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 


Electrical  Machinery  and  Supplies 
Ferranti  Electrical  Co. 


Field  Instruments 
Gurley,  W.  &  L.  E. 

Filters 

American  Water  Softener  Co. 

Filtration  Plants 

verMehr  Engineering  Co.,  John. 

Fire  Brick 

Ontario  Lime  Co.,  Ltd. 
Smyth  &  Ryan 

Fire  Escapes 

Manitoba  Bridge  &  Iron  Works 
McGregor  &  Mclntyre 

Fireproof  Doors  and  Windows 
Feather  &  Roadhouse 
Hope  &  Sons,  Henry 
Mussens  Limited 
Pedlar  People  Limited 
Steel  &  Radiation  Limited 

Fuse  (Safety  Blasting) 
Lecky  &  Collis 

Fixtures  (Gas) 

Consumers  Gas  Company 

Floor  Surface  Machines 
Wayvell  Chappell  &  Co. 

Floor  and  Wall  Tile 

Frontenac  Floor  &  Wall  Tile  Co. 

Folding  Doors 
Springer,  O.  T. 

Forges 

Canadian  Buffalo  Forge  Co. 

Sheldons  Limited 

Canadian  Sirocco  Co. 

Forgings 

Canadian  Billings  &  Spencer,  Ltd. 


Gas  Engines 

Armstrong  Mfg.  Co. 

Goold,  Shapley  &  Muir  Co. 
Gasoline  Engines 


Armstrong  Mfg.  Co. 

Goold .  Shapley  &  Muir  Co. 

Mills  Bros. 


Glass 

Consolidated  Glass  Company 
Excelsior  Plate  Glass  Co. 
Luxfer   Prism  Company 
Pilkington  Bros. 

Toronto  Plate  Glass  Imp't'g  Co. 

Hammer  Drills 

Canadian   Ingersoll-Rand  Co. 


High  Pressure  Pipe  Lines 
Boving  Company  of  Canada 
Pittsburgh   Valve,    Foundry  & 
Construction  Company 

Hoisting  Apparatus 

American  Hoist  &  Derrick  Co. 
Beatty  &  Sons,  M. 
Browning  Company 
Brown  Hoisting  Machinery  Co. 
Canadian  Allis-Chalmers,  Ltd. 
Canadian  Ingersoll-Rand  Co. 
Jenckes  Machine  Co. 
Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 
Marsh  &  Henthorn 
Morris  Hoist  &  Crane  Co.,  Her- 
bert. 
Mussens  Limited 
Rock  and  Power  Machinery 
Royce  Limited 

(Continued  on  Page  14) 


G  &  G  TELESCOPIC  HOIST  ( 


PATENTED 


Compact— easy  to  erect.   Takes  up  no 
room  in  basement. 


With  compound  gear  and  brake 
attachment 

for  Hoisting  and  Lowering  Ash  Cans,  Kegs, 
Barrels,  etc.,  from  cellar  to  sidewalk. 

1.  — It  is  telescopic — no  part  showing  above  side- 

walk when  not  in  use. 

2.  — Takes  up  minimum  space  in  areaway  or  cel- 

lar, the  opening  in  sidewalk  need  be  little 
larger  than  necessary  to  permit  passage  of 
can. 

3.  — Simple  in   construction   and   absolutely  rigid 

when  erected. 

4.  — It  is   made   of  strongest   and   most  durable 

material. 

5.  — Compound  gearing  is  provided  in  connection 

with  both  the  handle  that  telescopes  the  ap- 
paratus above  sidewalk,  and  the  handle  that 
raises  the  load  to  the  sidewalk. 

6.  — A  powerful   ratchet  device  is  provided  with 

both  handles  above  mentioned. 

7.  — A   powerful    all-steel    brake    attachment  per- 

mits perfect  control  when  lowering  heavy 
loads. 

Maximum  working  capacity,  500  lbs.  Hoist- 
ing Handle  does  not  revolve  when  load  is  being 
lowered.  Raises  load  at  speed  of  30  feet  a 
minute.  The  position  of  operator,  standing  at 
sidewalk  when  hoist  is  in  use,  protects  the  public 
against  danger  of  falling  into  shaft;  and  protects 
operator  against  danger  of  heavy  load  falling  on 
him. 

Gillis  &  Geoghegan 

549  West  Broadway 

New  York 


Hoisting  head  revolves.    ( Ian  is  deposited 
on  Sidewalk  without  lifting. 


Black  Building  Supply  Co.,  Ltd. 

Agents  for  Ontario 
Toronto 


B.  &  S.  H.  Thompton  &  Co.,  Ltd.  W.  T.  Grose 

Agents  for  Quebec        Agents  for  Manitoba,  Saskatchewan,  Alberta 
Montreal  Winnipeg 


Wm.  N.  O'NeilCo  .Ltd. 

Agents  for  BritiehColumhi  n 

Vancouver 
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Warren 

Cast 
Iron 
Pipe 


nil 


Your  requirements  can  be  filled 
and  your  specifications  carried  out 
to  the  letter  whether  they  be  for 
standard  or  specials  in  cast  iron 
pipe. 

Large  stocks  always  carried  on  hand. 
Prompt  shipments. 

Warren  Foundry 

and  Machine  Co. 

11  Broadway  ~         NEW  YORK 


The  Hauling  Problem    and  the  Solution 

Western  Dump  Wagons 


WESTERN  DUMP  sWAGONi; 

Y  MFD.   »Y  ■ 
WCSTER*  WHEELED  SCRAPER  C<1*? 


CRUVPER  CH»' 


You  can  do  more  hauling  with  fewer  teams. 
Western  Dump  Wagons  are  built  strong  and  com- 
pact. Have  ample  opening  for  discharge  of  load. 
They  stay  on  the  road  working  for  you.  Others 
have  increased  their  profits.  Let  us  tell  you  how 
you  can. 

Catalog  upon  request. 

Western  Wheeled  Scraper  Co. 

Earth  and  Stone  Handling  Machinery 

AURORA,  ILLINOIS 

Dominion  Equipment  &  Supply  Co.,  Winnipeg,  Calgary,  Edmonton 
Agents  for  Manitoba,  Saskatchewan  and  Alberta 
Canadian  Equipment  Co.,  Montreal,  Agents  for  Eastern  Canada 


Macadam  Roads 


must  be  built 
of  a 


Tough 
^  Stone 

that 
will  cement 


WE  HAVE  IT 


The  Hagersville  Contracting  Company,  Limited 

Hagersville  -  Ont. 


'4 
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flulllH  Apparatu» 

CUMdlu   Uuttalo  Korge  Co. 
Canadian  Sirocco  Co. 
Sheldons  Limited 
Sturtevant  C  o.  of  Can.,  Ltd.,  U.  F. 

Hoist* 

llcatty  &  Sons,  M. 
Coold,  Stiapley  &  Muir  Co. 
Kotkiiioa  Elevator  Woiks 

Northern   Crane  Works 

Hoisting  Engines 
Bcatty  &  Sons,  M. 
Canadian   AllisClialiuers,  Ltd. 

Hydrants 
Canada  Iron  Corporation 
(■artsliore  Thomson  Pipe  Co. 
Keir  Engine  Company 

Industrial  Cars 

Central  Locomotive  &  Car  Woiks 

Insulating  Compounds 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Interior  Finish  and  Doors 

('anada  Office  &  School  Fur.  Co. 
Rhodes  Curry  &  Company 

Jib  Cranes  (all  kinds) 

Hrown  Hoisting  Machinery  Co. 
Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Kilns 

Canadian  Buffalo  Forge  Co. 
Sheldons  Limited 
Sturtevant  Co.  of  Can.  Ltd.,  B.  F. 
Canadian  Sirocco  Company 

Kyanized  Spruce 

Berlin    Mills  Company 


Lime 

Dominion  Lime  Company 
Jamieson  Lime  Company 
Ontario  Lime  Company,  Ltd. 
Standard  White  Lime  C». 

Lighting  and  Pumping  Installations 
Lister  &  Co.,  Ltd.,  R.  A. 

Locks 

Can.  Yale  &  Towne  Ltd. 

Locomotives 

Iioving  Company  of  Canada 
Central  Locomotive  &  Car  Works 
Canadian    Allis-Chalmers,  Ltd. 
Canadian  Locomotive  Company 
Montreal  Locomotive  Works 
F.  H.  Hopkins  Company 
Mussens  Limited 

Metal  Lath 

Greening  Wire  Co.,  B. 
Metallic  Roofing  Co. 
Noble,  C.  W. 
Pedlar  People  Limited. 
Steel  &  Radiation  Ltd. 


Metallic  Roofing 
Sarnia  Metal  Products  Co. 

Meters,  Electrical 

Ferranti  Electrical  Mfg.  Co. 
Canadian    Allis-Chalmers,  Ltd. 

Mechanical  Draft  Apparatus 

Sturtevant  Co.  of  Can.  Ltd.  B.  F. 

Meters,  Water 

Hopkins  &  Co.,  F.  H. 
McDougall  Caledonian  Iron  Wks 
Neptune  Meter  Co. 


Overhead  Runways 

Brown  Hoisting  Machinery  Co. 
Morris  Crane  &  Hoist  Co.,  Her- 
bert. 


Paints  and  Varnishes 
Dominion  Paint  Works 
Hopkins  &  Co.,  F.  H. 


Paving  and  Paving  Materials 
Asphalt  &  Supply  Co. 
Aztec  Oil  Asphalt  Co. 
Bessemer  Limestone  Co. 
Baker  Co.,  R.  D. 
Barber  Asphalt  Paving  Co. 
Dunn  Wire-Cut-Lug  Brick  Co. 
Ontario  Asphalt  Block  Co. 
Paterson  Mfg.  Co.,  B. 


Pipe  (Concrete,  Iron  and  Wood) 
American  Spiral  Pipe  Works 
Canadian  Allis-Chalmers,  Ltd. 
Canadian  Pipe  Co. 
Dominion  Concrete  Co. 
Gartshore-Thomson  Pipe  Co. 
National  Concrete  Mfg.  Co. 
National  Iron  Works 
National  Pipe  &  Foundry  Co. 
Pacific  Coast  Pipe  Co. 
Piggott  &  Co.,  Thos. 
United  States  Cast  Iron  Pipe  Co. 
Vancouver   Wood   Pipe   &  Tank 

Company. 
Walsh  Plate  &  Structural  Works. 
Warren  Foundry  &  Machine  Co. 

Partition  Hangers 
Springer,  O.  T. 

Paints  (Bridge  and  Structural  Iron 
and  Pipe  Coating) 
Dominion    Paint  Works 


Perforated  Metals 

Canada  Wire  &  Iron  Goods  Co. 
Greening  Wire  Co.,  B. 


Pipe  Machinery 

Sutclifife,  Speakman  &  Co. 


Pile  Driving  Machinery 

American  Hoist  &  Derrick  Co. 
Beatty  &  Sons,  M. 
Browning  Company 
Brown  Hoisting  Machinery  Co. 
Canadian   Ingersoll-Rand  Co. 
Lecky  &  Collis 

Pipe  Fittings  and  Flanges 

Pittsburgh     Valve,    Foundry  & 
Construction  Company 

Plumbing  Supplies 
Mueller  Mfg.  Co.,  H. 


Planing  Mill  Exhausters 

Canadian  Buffalo  Forge  Co. 
Sheldons  Limited 
Canadian  Sirocco  Co. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 


Plaster 

Albert  Mfg.  Company 
Britnell  &  Company 
Ontario  Lime  Co.,  Ltd. 


Plate  Glass 

Excelsior  Plate  Glass  Co. 
Pilkington  Bros. 

(Continued  on  page  16> 


Sarnia  -  Keystone  Copper  Bearing  Galvanized 

Sheet  Metal  Building  Materials 

Are  Rust-Resisting 

And  Will  Give  Unequalled  Service  and  Satisfaction 

Especially  adapted  for  all  exposed  sheet  metal  work 

OUR  LINE  CONSISTS  OF  THE  FOLLOWING  PRODUCTS: 

Corrugated  Iron  V-Crimped  Roofing  Conductor  Pipe 

Plain  Black  Iron  Metal  Siding  Eave  Troughs 

Galvanized  Iron  Valleys  Culverts 

Our  manufacturing  facilities  are  the  most  up-to-date  for  the  lines  we  make  in  Canada.  Our  large 
stocks  assure  quickest  delivery  possible.  Let  us  quote  you  prices  on  your  immediate  and  future 
requirements  and  send  full  information  on  Why  Sarnia  Sheet  Metal  Products  are  Better. 


Sarnia  Metal  Products  Company,  Limited 

Sarnia,  Canada 
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Storage  Bins,  Capacity  2000  Tons 


Crushed 
Stone 

All  Sizes 

Large  stock  of  clean 
stone  on  hand  ready 
to  ship 

Best  by  Test  for  road 
and   concrete  work 


Canada  Crushed  Stone  Corporation,  Limited 


Dundas 


Ontario 


"SUPERIOR  GRAPHITE  PAINT" 


ON 


ITS  USE  INSURES  these  costly  structures  AGAINST  CORROSION 

"Superior  Graphite  Paint     is  unaffected  by  the  weather,  gases,  or  brine  drippings. 

Special  Coatings  Made  for  Salt  Water  Exposures 

The  use  of  "Superior  Citaphite  Paint  "  and  the  Special  Protective  Bridge  Coatings  made 
by  this  Company  Ins  steadily  increased,  and  their  use  by  the  leading  railways  and  munici- 
palities is  a  guarantee  ol  their  quality. 

 Write  for  full  particulars  to  


DOMINION  PAINT  WORKS  LIMITED 


Montreal 

Toronto 


WALKERVILLF,  ONT. 

Made  in  I'  S.  A.  In  DETROIT  GRAPH!  1*1  CO.,  Detroit.  Mil  h 


Winnipeg 

Vnncoimr 
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Pneumatic  Machinery 

Canadian  Ingeisotl-Rand  Co. 


Pumps  and  Pumping  Machinery 

Bcmlty  &  Sons,  M. 

Moving  Company  of  'Canada 

Canadian  Allis-Chalmers,  Ltd. 

Canadian  ltullalo  Forge  Co. 

Canadian  Ingcrsoll-Kand  Co. 

Canadian  Sirocco  Co. 

Cook,  A.  D. 

Cray  Mfg.  &  Machine  Co. 

Hamilton  Mfg.  Co.,  Win. 

Honig  &  Mock. 

Inglis  &  Company,  John 

Laurie  Company,  E. 

McDougall  Caledonian  Iron  \Vk», 

Moms  Machine  Works. 

Smart-Turner  Machine  Co. 

Mussens  Limited 

Ontario  Wind  Eng.  &  Pump  Co. 

Kock  &  Power  Machinery 


Portable  Track 

Bechtels  Limited 


Pulleys 

SutclirTe,  Speakman  &  Co. 


Plug  Drillers 

Canadian  Ingersoll-Rand  Co. 


Power  Engines 

Inglis  Company,  John 
Jenckes  Machine  Company 
Canadian  Allis-Chalmers,  Ltd. 


Quarry  Machinery 

Canadian  Allis-Chalmers,  Ltd. 
Canadian  Ingersoll-Rand  Co. 
Jenckes  Machine  Company 
Lecky  &  Collis 
George  Anderson  &  Co. 
Goodwin,  Barsby  &  Company 
Rock  &  Power  Machinery,  Ltd. 


Railway  Supplies 
Gartshore,  John  J. 
Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 
Mussens  Limited 


Reinforcements,  Concrete  4  Steel 

Brown  Hoisting  Machinery  Co. 
Burlington  Steel  Company 
Canada  Wire  &  Iron  Goods  Co. 
Dominion  Iron  &  Steel  Co. 
Greening  Wire  Co.,  B. 
Pedlar  People  Limited. 
Steel  &  Radiation  Ltd. 
Trussed  Concrete  Steel  Co. 
Turner,  C.  A.  P. 


Radial  Brick  Chimneys 
H.  R.  Heinicke  Inc. 


Refrigeration  Machinery 

Equipment  &  Supplies,  Limited 
Keiths  Limited 


Road  Asphalt 

Asphalt  &  Supply  Co. 
Barber  Asphalt  Paving  Co. 


Road  Machinery 

Exeter  Mfg.  Co.,  Ltd. 

General  Car  &  Mach.  Works 

Jenckes  Machine  Company 

Lecky  &  Collis 

Morrison  &  Co.,  T.  A. 

Mussens  Limited 

Western  Wheeled  Scraper  Co. 


Revolving  Stone  Screens 

Goodwin,  Barsby  &  Company 
Greening  Wire  Co.,  B. 
Jenckes  Machine  Company 


Roof  Glazing 

Hope  &  Sons,  Henry 


Roofing  Material 

Asbestos  Mfg.  Company 
Barber  Asphalt  Paving  Co. 
Biid  &  Son 

Can.  H.  W.  Johns-Manville  Co. 
Can.  Supply  &  Contracting  Co. 
Metallic  Rooting  Company 
Noble,  Clarence  W. 
1'aieison  Mfg.  Co. 
Pedlar  People,  Limited 

Safes  and  Vaults 
Taylor,  J.  &  J. 

Sand  and  Gravel 

Ontario  Lime  Co.,  Ltd. 
York  Sand  and  Gravel  Co. 

Sash  Weights 
Fittings,  Limited 

Screens 

Canada  Wire  &  Iron  Goods  Co. 
Goodwin,  Barsby  &  Company 
Greening  Wire  Mfg.  Co.,  B. 
Weller  Mfg.  Co. 

Sewerage  Ejectors 

British  Mfrs.  Assn.  of  Canada 

Sewer  Pipe 

Britnell   &  Company 
Canada  Iron  Corporation 
Canadian  Sewer  Pipe  Co. 
Dominion  Sewer  Pipe  Co. 
Gartshore  Thomson  Pipe  Co. 
Hamilton  &  Toronto  Sewer  Pipe 
Co. 

National  Iron  Works 

Nova  Scotia  Clay  Works  Ltd. 

Ontario  Lime  Co.,  Ltd. 

Ontario  Sewer  Pipe  Co. 

Smyth  &  Ryan 

Standard  Clay  Products  Ltd. 

Sewer  Trenching 
Lecky  &  Collis 

Shovels  (Steam) 
Browning  Co. 
Beatty  &  Sons,  M. 
Canadian  Allis-Chalmers,  Ltd. 
Montreal  Locomotive  Works 
Mussens  Limited 
Rock  &  Power  Machinery,  Ltd. 
Thew  Automatic  Shovel  Co. 

Skylights 

Hope  &  Sons,  Henry 

Smoke  Stacks 

Chicago  Bridge  &  Iron  Works 
DesMoines  Bridge  &  Iron  Co. 
Hamilton  Mfg.  Co.,  Wm. 
Manitoba  Bridge  &  Iron  Works 
Pittsburgh-DesMoines  Steel  Co. 
Walsh  Plate  &  Structural  Works 

Sprinkler  Systems 
Keiths  Limited 

Steam  Apparatus  and  Specialties 

Canadian  Buffalo  Forge  Co. 
Pittsburgh    Valve,    Foundry  and 

Construction  Company 
Sheldons  Limited 

Steel  Doors 

Gray  Mfg.  &  Machine  Co. 

Steel  Trucks 

Gray  Mfg.  &  Machine  Co. 

Steam  Engines 

Sturtevant  Co.  of  Can.  Ltd.  B.  F. 

Steam  Turbines 

British   Mfrs.  Assn.  of  Canada 
Canadian  Allis-Chalmers,  Ltd. 
McDougall  Caledonian  Iron  Wks. 
Sturtevant  Co.  of  Can.  Ltd.  B.  F. 

Steel  Bars 

Burlington  Steel  Company 
Dominion  Iron  &  Steel  Co. 
Steel  &  Radiation,  Ltd. 

Steel  Barrels 

Canadian  Steel  Products  Co. 

Steel  Boxes 

Canadian  Steel  Products  Co. 

Steel 

Can.  Billings  &  Spencer 
Lecky  &  Collis 


Steel  Concrete  Sidewalk  Forms 

Malone  Steel  Concrete  Form  Co. 


Steel  Pipe 

Page-Hersey  Iron  Tube  &  Lead 
Co.,  Ltd. 


Sound  Deadening 
Cabot,  Inc.,  Samuel 

Stains,  Shingles,  Cement  &  Brick 
Cabot,  Inc.,  Samuel 

Stair  Builders 

McGregor  &  Mclntyre 


Steel  Castings 

Electric  Steel  &  Metals  Co. 


Steel  Sash 

Hope  &  Sons,  Henry 


Stone 

Britnell  &  Company 
Contractors'  Supply  Company 
Hagersville  Contracting  Co. 
Morrison  &  Co.,  T.  A. 
Ontario  Lime  Co.,  Ltd. 
Queenstown  Quarry  Co. 
Rogers  Supply  Company 
Sackville  Freestone  Company 
Smyth  &  Ryan 

Stone  Saws 

Anderson,  Geo. 

Structural  Iron  and  Steel 
Burlington  Steel  Company 
Canadian  Allis-Chalnrers,  Ltd. 
Chicago  Bridge  &  Iron  Works 
DesMoines  Bridge  &  Iron  Co. 
Dominion  Bridge  Company 
Hamilton  Bridge  Works  Co. 
Mackinnon  Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
McGregor  &  Mclntyre 
Pittsburgh-DesMoines  Steel  Co. 
Reid  &  Brown 
Sarnia  Bridge  Company 
Structural  Steel  Company 
Standard  Steel  Construction  Co. 
Toronto  Structural  Steel  Co. 
Walsh  Plate  &  Structural  Works 


Submarine  Drills 

Lecky  &  Collis 


Swinging  Gears 

Dake  Engine  Company 


Tanks  and  Stand  Pipes 

Chicago  Bridge  &  Iron  Works 
Goold,  Shapley  &  Muir  Co. 
Hamilton  Mfg.  Co.,  Wm. 
Inglis,  John 
Jenckes  Machine  Co. 
Manitoba  Bridge  &  Iron  Works 
Marsh  &  Henthorn 
McDougall  Caledonian  Iron  Wks. 
Ontario  Wind  Eng.  &  Pump  Co. 
Piggott  &  Co.,  Thos. 
Pittsburgh-DesMoines   Steel  Co. 
Vancouver    Wood    Pipe   &  Tank 

Company 
Walsh  Plate  and  Structural  Wks. 
Waterous  Engine  Works  Co. 

Tarring  Machinery 

Taroads   Syndicate  Ltd. 

Telescopic  Hoists 

Black  Building  Supply  Co. 
Gillis  &  Gcoghegan 


Terra  Cotta 

Northwestern  Terra  Cotta  Co. 


Testing  and  Inspecting  Bureau 
Hunt  &  Co.,  Robt.  W. 

Tile  Machinery 

Sutcliffe,  Speakman  &  Co. 


Towers 

Goold,  Shapley  &  Muir  Co. 

Track  Systems  (Hand,  Power  and 
Electric) 

Brown  Hoisting  Machinery  Co. 

Morris  Crane  &  Hoist  Co.,  Her- 
bert 


Tubing 

Standard  Tube  &  Fence  Co. 


Turnbuckles 

Canadian  Billings  &  Spencer,  Ltd. 


Valves 

Canadian  Allis-Chalmers,  Ltd. 
Canada  Iron  Corporation 
Gartshore-Thomson  Pipe  Co. 
Golden  Anderson  Valve  Co. 
Kerr  Engine  Company 
Pittsburgh    Valve,    Foundry  & 
Construction  Company 


Ventilating  &  Heating  Apparatus 

Canadian  Buffalo  Forge  Co. 
Canadian  Sirocco  Company 
Sheldons  Limited 
Sturtevant  Co.  of  Can.  Ltd.  B.  F. 


Vacuum  Cleaners 
Tuec  Company 

Varnishes — Insulating 

Standard  Underground  Cable  Co. 
of  Canada,  Ltd. 


Wall  Board 
Bird  &  Son 


Waterproofing 

Cabot  Inc.,  Samuel 
Can.  H.  W.  Johns-Manville  Co. 
Can.  Supply  &  Contracting  Co. 
Ceresit   Waterproofing  Co. 
Wadsworth  Howland  &  Co.,  Inc. 


Water  Level  Apparatus 

Gent  &  Company 

Water  Softeners  and  Filters 
American  Water  Softener  Co. 
Equipment  &  Supplies,  Limited 
Manitoba  Bridge  &  Iron  Works 

Water  Tapping  Machine 
Mueller  Mfg.  Co.,  H. 

Water  Turbines 

Canadian  Allis-Chalmers,  Ltd. 
Boving  Company  of  Canada 
Hamilton  Mfg.  Co.,  Wm. 
McDougall  Caledonian  Iron  Wks. 

Well  Drilling  Machinery 

Armstrong  Manufacturing  Co. 


Wire  Glass 

Pilkington  Bros. 


Wires  and  Cables 

Canada  Wire  &  Cable  Co. 
Northern  Electric  Co. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 


Wire  Guards  and  Screens 

Canada  Wire  &  Iron  Goods  Co. 
Greening  Wire  Co.,  B. 


Wire  Rope 

Canada  Wire  &  Cable  Co. 
Greening  Wire  Co.,  B. 


Wrenches 

Canadian  Bilun^t  &  Spencer.  Ltd 
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Presert/es  Roads 
Prevents  Dust- 


Tarvia  at 
Government  Experimental  Farm — 


Tarviated  Road  at  Government 
Experimental  Karm. 
Ottawa,  Canada 


THE  work  done  at  the  Government  Ex- 
perimental Farm  at  Ottawa  is  always 
planned  on  ideal  lines,  for  the  farm  is 
intended  to  be  a  model  in  every  respect.  In- 
itial costs  are  not  considered — the  only  stand- 
ard is  what  will  he  cheapest  in  the  end.  Ac- 
cordingly, it  is  significant  that  the  roadway  at 
the  Experimental  harm  was  built  with  Tarvia. 
Tarvia  is  a  plastic,  waterproof  hinder  for  mac- 
adam. It  costs  a  little  more  to  build  a  road 
with  Tarvia,  hut  it  lasts  very  much  longer,  for 
a  Tarvia  road  is  waterproof,  frost-proof,  dust- 
proof,  mud-proof  and  automobile-proof. 

The  traffic  which  destroys  ordinary  macadam 
only  makes  a  Tarviated  road  a  little  smoother, 


for  tin-  Tarvia  supplies  a  plastic  element,  and 
the  surface  yields  gently  to  the  pressure  in- 
stead of  crumbling  and  Forming  dust  as  dry. 
brittle  macadam  does. 

It  has  been  demonstrated  over  and  over  ajjain 
that  the  maintenance  cost  of  tarviated  maca- 
dam is  so  much  less  than  that  of  plain  mac- 
adam that  the  original  extra  outlay  is  soon 
more  than  balanced. 

There  are  three  grades  Of  Tarvia:  "Tarvia  A", 
for  resurfacing  work;  "Tarvia  H"  for  dust  sup- 
pression, and  "Tarvia  X"  for  road  construction. 
liookte/s  free  on  request.    Address  our  nearest 

office. 


THE    PATERSON    MANUFACTURING    COMPANY,  LIMITFI) 

MONTREAL  POBOKXU  winnii-ku  vancocvkh 

THE  C  VRRITTF-TATFRSON  MANUFACTURING  CO.,  LIMITED 


IT.  .MIIIN.  N.  II. 
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ALPHABETICAL  LIST  OF  ADVERTISERS 


Abram  (Vmcitl   Tool  Company    73 

Aikenhrad  Architectural  Metal  Works   ..  .. 

Aikenhead    Hardware  Company    67 

Alahastine  llaxlmorlar  Company  

Albert  Manufacturing  Company    70 

American  Enameled  Brick  &  Tile  Co   MS 

American  Hoist  St   Derrick  Co   2 

American   Water  Softener  Company   

Andeison  &  Co..  Limited,  George  

Angiitis  Limited   83 

Armstrong    Manufacturing   Co   20 

Asbestos  Manufacturing  Company  

Asphalt  &  Supply  Company   24 

An  It   &   Wiborg  Company   7!) 


Itadger  Concrete  Mixer  Company   08 

Itcatty  &  Sons,  Limited,  M   7S 

Bcclitels  Limited  

llcrlin  Mills  Company  

Bird   &   Son    11 

Black  Building  Supply  Company   12 

Uoving  Company  of  Canada  ■  ... 

Bowman  &  Connor     8S 

Bradford   Pressed  Brick  Company  

Itremner  Limited,  Alex   S7 

rtritnell  &  Company,  Limited   70 

Brown  Hoisting  Machinery  Company   1!) 

Itrowning  Company   7(i 

liurliugton  Steel  Company    30 


(■all   Engineering  Company,  John    SS 

Gartshore,  John  J  

Gai  t  shore-Thompson   l'ipe  &  Foundry  Co.   ..  f.5 

General  t  ar  &  Machinery  Company    7 

Cent  &  Company   2S 

Clillis  &  Gcoghcgan   12 

("■olden  Anderson  Valve  Co   2!) 

Goodwin  Barsby  &  Company   76 

Goodyear   Tire   &    Rubber   Co   27 

Goohl,  Shaplcy  &  Muir  Company   70 

Greening  Wire  &  Mfg.  Company  


Hagcrsvillc  Contracting  Company   13 

Hamilton   Bridge   Works  Co   83 

Hamilton    Mfg.    Company,   Wm   25 

Hamilton,  S.  W   b'S 

Harbour  Brick  Company   67 

Heinicke  Company,  H.  R   S3 

Hepburn,  John  T.,  Limited    22 

lleisey   Company,   Milton    88 

llonig   &    Mock,  Limited   

Hope  &  Son  of  Canada,   Ltd.,  Henry   ....  84 

Hopkins  &  Company,  F.  H   92 

Hull   Iron  &  Steel  Foundries   23 

Hunt  &  Company,  Robert  W   88 

Hydraulic  Press  Brick  Company  

Industrial  Foundation  &  Waterproofing  Co..  88 

Inglis  Company,  John   05 


Ontario  Asphalt   Block  Co.,  Ltd   83 

Ontario  Sewer'  Pipe  Company   21 

Orpen  Conduit  Company  

Pacific  Coast  Pipe  Company   1 

I'ageTIersey  Company   K4 

Page  Wire   Fence  Co   00 

I'aterson  Manufacturing  Company   17 

Pedlar  People  

Pilkington  Bros  

Piggott  &  Company,   Limited,  Thos  

Pittsbui gh-DesMoines  Steel  Co   84 

Pittsburgh    Valve,    Foundry    &  Construction 

Company   75 

Power  &  Son  

Pullar  Company,  H.  B   SS 


Queenstown   Quarry  Company 


81 


Radigan,  John  

Railway  &  Contractors  Supply  Co   07 

Reid  &  Brown   SS 

Ric-wiL    Underground    Pipe    Covering    Co...  7'.' 

R.  I.  W.  Damp  Resisting  Paint  Co.  ...    ...  23 

Rock  and  Power  Machinery  Limited   71 

Roelofson   Elevator  Works    89 

Rogers  Supply  Company   22 

Royce  Limited    19 

Russel  Shale  Bricks   63 


Cabot.  Incorporated.  Samuel  

Canada   Crushed   Stone   Corporation    15 

Canada  Iron  Corporation  Limited   81 

Canada  Wire  &  Cable  Company   73 

Canada  Wire  &  Iron  Goods  Company  ....  77 

Canadian  Allis-Chalmers   78 

Canadian  Billings  &  Spencer   24 

Canadian   Bridge  Company   86 

Canadian    Buffalo    Forge    Company    90 

Canadian  Consolidated  Rubber  Co   3 

Canadian  H.   W.  Johns-Manville   Co.,  Ltd.. 

Canadian   Ingersoll-Rand  Company   

Canadian  Locomotive  Company   9 

Canadian  Office  School  Furniture  Co   72 

Canadian  Pipe  Company,  Limited   OS 

Canadian  Sirocco  Company   73 

Canadian  Vale  *&  Towne  Limited   11 

Cape  &  Company,  Ltd.,  E.  G.  M   88 

Cement  Gun  Company   32 

Central   Locomotive  Company    20 

Ceresit  Waterproofing  Company   9 

Chelsea  Elevator  Company    73 

Chicago  Bridge  &  Iron  Works    77 

Cbipman  &  Power     8S 

Conduits  Company,  Limited   bl 

Consolidated    Plate   Glass  Company   

Cook,  A.  D.  ...   

Dake  Engine  Company                         ..    ...  SI 

Dennis  Wire  &  Iron  Works  Company   . .    .  .  f-9 

Deere   Plow  Company,  John  

DesMoines  Bridge  &  Iron  Co   84 

Dickson  Bridge  Works  

Dietrich   Limited    W 

Dominion  Belting  Company   75 

Dominion  Bridge  Company   32 

Dominion  Concrete  Company   M) 

Dominion   Engineering  &   Inspection  Co.    ..  SS 

Dominion  Iron  &  Steel  Company   71 

Dominion    Lime  Company    74 

Dominion  Paint  Works   15 

Lominion   Sewer   Pipe  Company   20 


Electric  Steel  &  Metals  Company   30 

Equipment  &  Supplies   77 

Estcy    Bros   "... 

Excelsior  Plate  Class  Company  79 


Farmer,  John  T  ;". .  SR 

Feather  and  Roadhouse   S7 

Frarcr.   W   60 


Jaeger    Machine   Company    77 

Jamieson  Lime  Company   90 

Jenckes  Machine  Company   2 

Keiths  Limited   70 

Kerr  Engine  Company,  Limited    2b 


Laurie  Company,  E  

Lourie  &  Lamb    

Lea,  R.  S   88 

Lccky  &  Collis  

Leonard  &  Sons,  E   S7 

London   Concrete   Machinery   Company    ....  29 

Luxfer  Prism  Company  

MacKinnon  Holmes  &  Company   69 

Mac  Lean   Daily  Reports   31 

Malone  Steel  Concrete  Form  Co   2U 

Maloney,  John   SI 

Manitoba   Brigde  Company    32 

Maritime  Bridge  Company    SO 

Marsh  &  Henthorn,  Limited   72 

McDougall,    Ceo.    K   SS 

McDougall  Caledonian   Iron   Works   Co.    ...  S7 

McGregor  &  Mclntyre   80 

McKinnon   Chain   Company    75 

McNally  &  Company,  W   79 

Meadows,  George  B   76 

Miller  &  Company,  Geo.  M  

Mills  Bros  

Morrtreal    Locomtive    Works,  Limited 

Morris  Machine  Works   22 

Morris  Crane  &  Hoist  Co.,  Herbert    89 

Morrison  &  Company,  T.  A   72 

Mueller  Mfg.  Company,  H   10 

Municipal    Engineering  &  Contracting  Co... 

Mussens   Limited    4-5 


Napanee    Iron  Works   

National    Builders    Supply    &    Enamel  Con- 
crete   Brick    Company     ".  74 

National  Concrete  Mfg.   Co   .. 

National  Iron  Works  Limited   SI 

Neptune  Meter  Company   £6 

Noble,  Clarence  W  

Northern  Electric  Company   91 

Northwestern  Terra  Cotta  Company    8 

Nova  Scotia  Steel  &  Coal  Co  


Sarnia  Metal  Products  Co   14 

Schell  Foundry  Company  

Sheldons  Limited   

Smart-Turner  Machine  Company  

Smyth    &   Ryan     82 

Standard  Clay  Products  Limited   21 

Standard  Steel  Construction  Co   S5 

Standard  LInderground  Cable  Co.  of  Canada 

Standard  White  Lime  Company  

Stanley  &  Company,  W.  F  

Steel  &  Radiation   72 

Stinson-Reeb    Builders'   Supply  Co  

Storey  Pump  &  Equipment  Co   22 

Structural  Steel   Company    S5 

Sturtevant  Co.  of  Canada,  Ltd.,  B.  F  

Sudbury   Construction   Co   25 

Sun  Brick  Company  

Sutcliffe  Speakman  &  Company   80 

Taroads  Syndicate  Limited  

Taylor,   J.    &  J  

Thew  Automatic  Shovel  Co   20 

Thompson  &  Co.,  B.   &  S.  H   31 

Toledo   Wheelbarrow  Company   

Toronto  Plate  Glass  Importing  Co  

Toronto  Structural  Steel  Company   £5 

Trussed  Concrete  Steel  Company   25 

Tuec  Company  

Turnbull  Elevator  Company  

Turner,  C.  A.  P  

Tyrell,  H.  G   88 

United  States  Cast  Iron   Pipe  Company   .  .  . 
United  States  Steel  Products  Co   31 

Vancouver  Wood  Pipe  &  Tank  Company  .  .  85 
verMehr  Engineering  Co.,  John    77 

Wadsworth    Howland    &    Co.,    Inc   09 

Walsh  Plate  &  Structural  Works   30 

Warren  Foundry  &  Machine  Co   13 

Wayvell  Chappell  &  Company   73 

Weeks,  Arthur  L   SS 

Wells  &  Gray   24 

Western  Canada  Contractor   7!> 

Western   Wheeled   Scraper   Company    13 

Wilcox  Canadian  Co.,  Richard  

Vork  Sand  &  Gravel  Company    S2 

York  Sandstone  Brick  Company   82 


Our  advertisers  represent  the  most  progressive  manufacturers  and  dealers.  Make 
your  purchases  of  them.   Give  your  business  to  the  man  who  is  enterpris- 
ing enough  to  spend  money  and  time  to  get  in  touch  with  you. 
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Speed  and  Economy  are  the  important  factors  of  your  costs 


when  handling  sand,  gravel, 
crushed  stone,  coal,  ore,  etc., 


10-ton  Brownhoist  Locomotive  Crane  used  by  Britnell  &  Co.,  Ltd..  Toronto,  Canada 
Speed    The  Brownhoist  Locomotive  Crane  handles 
60  to  120  tons  per  hour  of  these  loose  ma- 
terials, with  one  or  two  men  besides  the  operator.  It 
replaces  20  to  30  men  on  this  kind  of  work. 


from  and  to  cars,  wagons,  bins, 
and  stock  piles. 

BROWNHOIST 

Locomotive  Cranes 

will  handle  your  material  speed- 
ily and  economically. 


Economy  The  cost  of  the  crane  is  $8  to  $9  per  10 
hr.  day,  which  includes  operating,  inter- 
est on  the  investment  and  depreciation.  By  replacing 
25  men,  it  saves  $30  to  $40  per  day.  And  the  crane 
can  be  worked  both  day  and  night. 


Send  for  Catalog  K  which  shows  how  and  where  these  cranes  are  used 

THE    BROWN    HOISTING    MACHINERY  CO.,   CLEVELAND,  O. 

Canadian  Office,  145  St.  Jamei  Street,  MONTREAL 


Yard  Crane  al  Steel  Mill  of  Sir  Alfred  Hickman,  l  imited.  Bilalon.  Staffordshire 

YOUR  ENQUIRIES  ARE  SOLICITED  FOR 

CRANES       TELFERS       CAPSTANS  WINCHES 

ROYCE,  LTD  .7  Trafford  Park,  Manchester,  England 


Royce 

Electrical 
Cranes 

Capstans 
Telfers 

Winches 

Include 

Royce 
Crane  Type 

Motors, 
Controllers, 
Over 
I lots  ting 
Safeguard. 
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Malone  " Complete  Finish" 
Steel  Concrete  Sidewalk  Forms 

Eliminate  lumber  costs,  reduce  labor  expense.  Continuous 
and  complete  operation  in  furnishing,  removing  and  replacing. 
Adaptable  to  any  surface  conditions.  Adjustable  to  any 
width.    Indestructible  and  independent  of  any  weather 

conditions. 

THE  MALONE  STEEL  CONCRETE  FORM  CO. 

Canadian  Representative  : 

A.  E.  Patton,     77  Somerville  Ave.,  Montreal 

Write  for  price*  and  particulars. 


SWANSEA 

Salt  Glazed  and  Vitrified 

SEWER  PIPES 


True  to  Size. 
Impervious  to  Water. 

Sizes  manufactured  and  al- 
ways in  stock  4  in.  to  24  in. 


Ask  for  Price  List 
and  Discounts. 


alio 

Chimney  Tops 
Flue  Linings 
Wall  Coping: 
Culvert  Pipe 
Inverts 

Telephone  (Toronto  Connection) 
Park  1809 


The  Dominion  Sewer  Pipe  Co. 

(The  Independent  Co.)  Limited 

SWANSEA  (near  Toronto) 


The  Thew  Steam  Shovel  Will  Save  You  Time,  Trouble  and  Money 

The  use  of  a  Thew  Automatic  Steam  Shovel 
will  effect  an  immense  saving  in  labor. 

The  output  is  limited  only  by  the  facilities 
provided  to  cart  it  away. 

The  Type  O  Thew  shown  in  the  cut  loaded 
1,965  cu.  yds.  in  7  ten-hour  days. 

Another  Type  O  Thew  in  a  6  ft.  cut  averaged 
578  cu.  yds.  during  the  month  of  April. 

Another  Type  O  Thew  in  a  gravel  pit  loaded 
5,182  cu.  yds.  in  iy2  ten-hour  days — an  average 
of  76  cu.  yds.  per  hour. 

Another  Type  O  in  a  15-inch  cut  averaged 
314  lineal  feet,  amounting  to  292  cu.  yds.  per 
9-hour  day  for  23  days. 

Another  Type  O  in  a  10-inch  cut  excavated 
1,788  lineal  feet  in  6  ten-hour  days — amount- 
ing to  1,455  cu.  yds. — an  average  of  242  cu. 
yds.  per  10-hour  day. 

USE  A  THEW— IT  PAYS. 

Type  O  Thew  on  Road  Grading  Write  for  Catalogue  and  Full  Information. 


The  Thew  Automatic  Shovel  Company, 


Lorain,  Ohio 
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2  I 


Sewer 
Pipes 

High  Grade  Salt  Glazed  Vitrified  Sewer  Pipes  and  connections 
are  a  specialty  with  us.  We  also  manufacture  culvert  pipes, 
inverts,  flue  linings,  stove  linings,  fire  bricks,  locomotive  blocks, 
gulley  traps,  range  bricks,  cupola  linings,  wall  coping  and  all  kinds 
of  vitrified  and  fire  clay  goods.     Prompt  shipments  on  all  goods. 

Vitrified  Hollow  Building  Blocks 

"MADE  IN  CANADA  " 

Standard  Clay  Products  Limited 

three  sewer  pipe  factories  :    St.  Johns,  P.  Q.,  and  New  Glasgow,  N.  S. 

ALSO  FIRE  CLAY  FACTORY  AT  ST.   JOHNS,    P.  Q. 


Mimieo  Sewer  Pipe 

VITRIFIED  AND  SALT-GLAZED 


Quality 


Service 


ROUND  PIPE  AND  SQUARE  DEAI.IN08 


The  Ontario  Sewer  Pipe  Company,  Limited 

MIMICO,      -  ONT. 


I'll  E    CONTRACT  RECORD 


CRUSHED  STONE 

Prompt  Delivery 

Rogers  Supply  Company,  Limited 

28  King  St.  W.  TORONTO 


Morris  Split  Shell  Pumps 

For  motor  or  steam  turbine  drive, 
are  very  popular  with  pump  users 
due  to  their  efficiency  and  accessi- 
bility. 

We  also  build  the  well  known 
MORRIS  SAND  AND  CONTRACTORS' 
PUMPS 

Morris  Machine  Works 

BALDWINSV1LLE,  N.Y. 

Canadian  Sales  Agents 
Storey  Pump  &  Equipment  Co.,  Limited.,   Toronto,  Ont. 


John  T.  Hepburn 

18  to  60  Van  Home  St., 
TORONTO,  CANADA 

We  build  all  kinds  of  Cranes  for 


HAND  POWER 
ELECTRIC  POWER 
STEAM  POWER 


Brickmaking  Machinery 

Complete  Outfits  for 
Brickmakers 


HEPBURN 

Scotch  Derrick 

All  Standard  Sizes 
in  Stock 
from  1  2  Ton 
upwards 


REPAIRS 
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Hull  Iron  &  Steel  Foundries,  Limited 

HULL,      -  QUEBEC 

Manufacturers  of 

"  Adamantine," 
Chrome  and 
Manganese 
Steel  Castings 

(Annealed  and  Unannealed) 


Machine  -  Moulded 
Gears  up  to  16  feet. 
Grey  Iron,  Semi- 
Steel,  Brass,  Bronze 
and  Aluminum  Cast- 
ings. 


Cement  Mill  Machinery 

Our  Specialty 

Tube  Mill  Feeders 
Griffin  Mill  Roll  Heads 
Ball  Mill  Plates  for  Krupp  Mills 
Kominuter  Plates  for  Smidths  Mills 
Steel  Balls  for  Kominuters 
McGaslin    Conveyer    Wheels  with 
"Coplan"  Self-Lubricating  Bushings 
Lining   Plates   for   Bonnot  Tube 
Mills 

Parts  for  Bonnot  Pulverizers 

Screw  Conveyer  Bearings 

Eccentric  Hubs,  Crusher  Heads  and 

Concave  Strips  for  Gates  Crushers 
T.    M.    Revolving    Feeders  (new 
style)  for  Gates  Tube  Mills 

Patterns  for  all  these  lines  kept  on  hand. 


We  solicit  your  patronage  and  prompt  attention  will  be  given  to  tenders  on  above  work. 
Montreal  Office,  New  Birks  BIdg.  Phone  up-town  4069 


USE 

No.llO"R.I.W."PAINT 

FOR  BACKING  LIMESTONE 

GRANITE,  MARBLE  AND  ALL 
CUT  STONE  TO  PREVENT  STAINING. 

Write  for  1914  Red  Hook 


"R.I.W."  DAMP  RESISTING  PAINT  CO. 

Office:  202  MM1  Building,  Toronto  ITOCH  BROS    I  ll    I  I  Factory:  OiiUville.  Ont. 

DISTRIBUTERS   Black  Building  Supply  Co.,  Limited,  Toronto  Western  Paint  Co.  Winnipeg 

DnHiH'U  Limited,  Montreal  Canadian  Equipment  0  Supply  <:<>.,  Limited,  Calgary  and  Edmonton 

Writr  nearest  distributer  for  full  Information 


M 
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Canadian  Billings  &  Spencer,  Limited 


A 

TRADE  MARK 


Drop  Forged  Drift  Pins 
fit  right  and  wear  well 


A 

TRADE  MARK 


Welland,  Ontario 


ANJAGIXASPfTlALT 


TRATDc 


MARK 


Delivered  to  meet  the  specifications  of  the  American  Society 
for  Municipal  Improvements,  the  Association  for  Standardizing 
Paving  Specifications  or  any  other  standard  specifications 

Purchase  MEXICAN  EAGLE  ASPHALT  because: 


J — It  is  more  cementitious  than  other  asphalts. 

2 —  Water  will  not  readily  injure  it. 

3 —  Exposure  to  sun  and  air  will  not  cause  its  deterioration. 

4 —  It  has  great  cohesive  strength. 

5 —  It  is  more  ductile  and  flexible  than  other  asphalts. 

6 —  Shocks  will  not  crack  it.    It  is  very  malleable. 

7 —  We  will  supply  asphalt  having  the  proper  penetration 


for  your  needs. 

8 —  It  is  best  adapted  to  Canada's  climate — will  not  mark 
in  hot  weather — nor  are  snow  or  ice  likely  to  crack  it 

9 —  It  has  over  99  per  cent,  bitumen.    Purest  on  the 
market — therefore  free  from  deleterious  matter. 

10— It  is  so  constituted  that  it  will  not  be  injured  by  the  heat 
necessarily  applied  to  melt  it  for  paving  operation. 


Samples,  prices,  analyses,  etc.,  on  request 


The  Asphalt  and  Supply  Co.,  Limited 

Sole  Canadian  Agents  for  the  Mexican  Eagle  Oil  Co.  Limited 

103-107  Board  of  Trade  Building      ::  MONTREAL 


Tenders 


A  few  dollars  spent  in  advertising 

your  proposals  in 

The  Contract  Record 

would  result  in  additional  competition, 
which  might  save  your  city  or  town  or 
your  client  many  hundreds  of  dollars. 


WELLS  and  GRAY.  LIMITED 

Engineers  and  Contractors 

Buildings  and  Construction  Work 

OF  ALL  KINDS 

Reinforced  Concrete  a  Specialty 

Write  us  for  pieliminary  plans, 
estimates  and  photos  of  our  work, 

247  Confederation  Life  Building,  TORONTO,  ONT. 
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OF  REINFORCED  CONCRETE 


Concrete 
Finishes 

Water- 
proofing 
Pastes 


STEEL  FLORETYLE 

FOR  LONG  SPAN  CONSTRUCTION 

Trussed  Concrete  Steel  Co. 

of  Canada  Limited 

Head  Offices  and  Works  :     Walkerville,  Ont. 

Branches  Everywhere 


THE 


$45.  GARROW 

Contractors'  Acetylene 

Flare  Light 

The  great  feature  of  this  new 
light  is  strengtli  and  simplicity. 
The  light  is  constructed  of  steel 
assembled  by  the  Oxyacetylcnc 
Welding  Process  and  consists 
of  three  parts.  It  is  made  to 
stand  the  roughest  handling  by 
unskilled  labor  without  injury. 
A  distinct  advantage  of  the 
Garrow  Light  is  its  use  in  con- 
fined places,  such  as  tunnels, 
mines,  etc.,  without  any  danger 
from  escaping  gas.  The  Gar- 
row  Light  entirely  eliminates 
the  danger  of  gas  being  gener- 
ated faster  than  the  burner  will 
consume  it,  by  means  of  the  pat 
cnted  by-pass  chamber  which, 
conducts  excess  gas  to  the  pat- 
ented double  burner  and  ignites 
it  at  the  main  (lame. 

$45.00  F.  O.  B.  Sudbury 

The 

Sudbury  Construction  & 
Machinery  Co.,  Ltd. 
Sudbury,  Ont. 


Central  Locomotive  &  Car  Works 


Largest  Rebuilders  of  Railroad  and  Con- 
tractors' equipment  in  America.  Operate 
Two  Extensive  plants  near  Chicago.  Have 
filled  Large  Orders  of  Equipment  for  Can- 
adian Contractors. 

We  carry  in  stock  Locomotives  of  all 
types,  Flat  Cars,  Center,  Side  and  Air 
Dump  Cars,   Box   and   Gondola  Cars. 

Can  make  Prompt  Deliveries.     Prices  Low. 

Write  for  Specifications  and  Quotations 
on  anything  you  need. 

Central  Locomotive  &  Car  Works 


410  Fither  Building 


Dept.  S 


Chicago,  HI. 


Ornamental 
Lighting  Poles 

During  the  past  few  months  we  have  sup- 
plied ornamental  lighting  standards  for  the 
following  places : — 

Brantford,  Ontario 

Edmonton,  Alberta 

Windsor,  Ontario 

Outremont,  Quebec 

London.  Ontario 

Orillia,  Ontario 

Listowel,  Ontario 

Peterborough,  Ontario 

Belleville,  Ontario 

Good  public  lighting  is  a  great  asset  to  any 
town  or  city  as  it  contributes  directly  to  its 
growth  and  prosperity. 

We  make  a  specially  of  this  business,  and 
arc  in  a  position  to  supply  you  with  attractive 
designs  at  interesting  prices. 

Write  our  lighting  pole  department  for  full 
information. 

William  Hamilton  Company 

Peterborough,  Ontario 
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When  Time  Is  Money' 
You  Take  the  Limited— Not  the  Local 


Buy  an  Armstrong  Special  Blast  Hole 
Drill.  It  works  faster,  makes  fewer  stops, 
and  saves  your  time.  Time  means  money  to 
you.  Saves  time  because  it  drills  more  hole 
in  a  given  time  than  any  other  cable  drill — 
this  is  due  to  a  special  spudding  beam 
and  motion  w  hich  allows  both  for  longer 
strokes  and  a  greater  number.  Each  stroke  is 
unhampered,  due  to  the  free  fall  which  the 
Armstrong  Special  allows  the  string  of  tools. 
There  are  fewer  stops  because  the  Armstrong 
Special  is  designed  for  rock  drilling  alone 
and  repairs  and  breakage  are  practically 
eliminated.     The  maintenance  cost  is 


lowered  because  the  whipping  of  the  cable 
is  eliminated. 

Armstrong  machines  are  equipped  with 
our  powerful  gasoline  engines,  made  in 
our  own  factory,  which  are  especially  de- 
signed for  this  machine  to  give  continuous 
and  rapid  operation.  They  are  built  with 
the  idea  that  the  operator  is  there  to  watch 
the  drilling  and  not  the  engine. 

We  could  not  afford  to  give  you  our 
guarantee  nor  put  our  name  on  the  ma- 
chine if  the  Armstrong  Special  would  not 
deliver  all  that  we  claim  and  more. 


Guarantee 


We  guarantee  the  Armstrong  Special 
Blast  Hole  Drill  to  drill  more  hole  in 
a  given  time  than  any  other  cable 
drill  on  the  market,  and  we  will  write 
this  in  every  sale  contract  we  make. 


Write  for  Bulletin  S. 

"rmstrolN 

IFC.CO.  WATERLOO,  IOWA. U.S. A, 

BUILT  FOR  SERVICE. 

.iS^  SINCE  18 67 


Eastern  and  Export  Office: 
17  Battery  Place 
New  York  City 


Western  Branch: 
3rd  and  San  Pedro  St*. 
Los  Angeles.  Cal. 


Canadian  Branch: 
Drinkle  Block  No.  2,  Saskatoon,  Sask. 
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Hose  that  Gets  the  Work  Done 


For  out  of  the  way  places  where  power  is  to 
be  delivered  full  force — none  lost  on  the  way— 
Goodyear  hose  is  fast  winning  first  place. 

Exclusive  Goodyear  Hose  features  mean  super- 
service  and  utmost  economy. 


Every  Goodyear  product  is  designed  to  set  a 
new  specific  standard.  The  element  of  mere 
"price"  is  never  a  determining  factor. 

Buying  Hose  this  way  insures  day  in  and  day 
out  serviceability.  No  break-downs  or  "lay-offs" 
due  to  inferior  equipment. 

Black  Diamond 
Hose 

For  moderate  steam  pressures, 
yet  of  a  quality  that  makes  it  super- 
ior to  some  others    designed  for 
high  pressures.     Comes  with  a 
Marline  woven  jacket  that  allows  for 
even  expansion  and  also  makes  hand- 
ling easy. 

Ask  Goodyear 

Tell  Goodyear  experts  your  Hose 
prohlems.  They  will  gladly  help  you 
solve  them.  Also,  ask  about  Good- 
year Belting.  Packing  and  Valves  for 
every  service.  All  made  at  the  Good- 
year factoiy  at  Rowmanville,  Ontario 
— under  the  same  quality  standards 
that  have  won  Goodyear  leadership 
in  automobile  tires. 


Goodyear 
Steam  Hose 

This  has  an  inner  tube  that  re- 
sists the  action  of  steam  and  oil. 
Under  a  I  446  hour  test  at  100 
pounds  steam  pressure,  with  oil 
injected,  this  Hose  showed  no  deter- 
ioration. 

Because  of  the  high  quality  of  its 
inner  tube,  Goodyear  Steam  Hose 
does  not  rapidly  harden  and  disin- 
tegrate like  inferior  hose  made  to 
meet  a  price. 

Comes  both  Marline  covered  and 
wire  wound.  The  latter  insures  pro- 
tection under  rough  usage.  Adds  to 
the  life  of  the  I  lose. 


GOOD^ 

pYEAR 

^  MADIfc^ 

N CANADA 

Goodyear 
Pneumatic  Tool  Hose 

This  also  has  a  special  oil  resist- 
ing lining.  Comes  wire  wound  if  de- 
sired to  protect  it  against  rough  hand- 
ling in  building  operations.  A  fine 
hose  for  the  contractor  and  builder. 
Its  serviceability  can  be  depended 
upon  at  all  times. 


The  Goodyear  Tire  and  Rubber  Co.  of  Canada,  Limited 

Head  Office   TORONTO,  ONT.    Factory    BOWMAN  VILLE,  ONT. 

Branches  at    Vancouver,    Kdmonton,    Calgary,    Retina,    Winnipeg,    Hamilton,   Toronto.    Ottawa.    Montreal,   St.  John,  N.B. 
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What's  the 
Time? 


There  would  be  no  argument  on 
this  subject  if  the  "PULSYNETIC" 
Electric  Clocks  were  installed. 

They  are  invariably  correct  be- 
cause they  depend  on  the  unvary- 
ing force  of  gravity. 

Accurate  and  uniform  time  is 
shown  throughout  any  building  in 
which  they  are  installed. 

Easily  fixed,  no  winding  and  no 
skilled  attention  is  required. 

Send  for  Book  No.  5 

which  contains  fullest  information 
about  all  classes  of  Electric  Clocks. 


GENT  &  CO.,  Ltd 

Leicester,  England 


KERR 

Hydrants 

and 

Gate 
Valves 


are  made  with  Hub  for 
Cast  Iron,  Wood  or 
Steel  pipe  spigots.  They 
have  full  area  of  water- 
way, and  are  strong", 
compact  and  modern  in 
design  and  construction. 


Standard  Com- 
pression Hydrant 

Send  us  your 
Specifications 
and  Enquiries.  . 

Prompt  attention 
given. 


6"  Hubbed 


THE  KERR  ENGINE  CO. 

LIMITED 

WALKERVILLE,  ONT. 
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The   Golden-Anderson   Pat.  Cushioned  Controlling   Altitude  Valves 


1_ 


'Always  Cushioned  in  Opening  and  Closing" 

"For  High  and  Low  Pressure" 

For  automatically  maintaining  Uniform  Stage  of  Water 
in  Tank,  Reservoir  or  Standpipes.  Doing  Away  with 
the  Annoyance  of  Float  Fixtures  inside  or  outside. 


£?S»Sr»\  ADJUSTMENT 

HIGH&10W  PPCSSURE. 


qvW"  automatic  VSC„ 
6        CONTROLLING  0 

altitude: 
frop  check 


IKLIT 


Altitude  Valves  can  be 
arranged  with  "Stop 
Check  feature"  to  auto- 
matically close  should 
Break  occur  in  the  Mains, 
thus  preventing  the  flow 
of  water  from  the  tank, 
standpipe  or  reservoir. 


Golden- Anderson  Float  Valves 


1 

Automatic  Cushioned 
Water  Pressure 
Regulating  Valves, 
up  to  24" 


'Angle  or  Straight 
Way),  up  to  24" 


Golden- Anderson  Valve  Specialty  Co., 


1247  Fulton  Bldg. 
Pittsburgh,  Pa. 


The  London 
Concrete  Mixer 

A  TRIUMPH  OF  SCIEN- 
TIFIC PRINCIPLES. 

Once  a  Specialty     now  a  question  of  our 
output  capacity. 

Our  factory  is  working  full  lime  and  we  intend 
to  work  full  time,  no  matter  how  long  the  war 
lasts.  Contractors  throughout  Canada  have 
learned  that  it  is  not  necessary  to  go  to  foreign 
countries  for  their  concrete  machinery  and 
London  mixers  are  second  to  no  other  machines 
in  the  world.  Our  prices  are  less  than  those 
asked  by  smaller  concerns,  thanks  to  the  con- 
tractors who  are  palroni/ing  home  industries  in 
this  time  when  foreign  countries  arc  mobilizing 
their  forces  with  the  intent  to  invade  our  markets. 

We  are  the  Largest  Manufacturers 
of  Concrete  Machinery  in  Canada. 

THE  LONDON  CONCRETE  MACHINERY  CO.,  LTD. 

Head  Office  and  Factory  !    Cabell  St.  and  Kitchener  Ave.,  LONDON,  ONT. 


BRANCHES ; 

Winnii-ko  666  Portiure  Ave  W.  II  Knxnvuur.  Manager 
cai.oaky  -698  9th  Ave  Went  P.  D  McLaren,  Managwr. 
Halifax   OH  t'ppcr  Water  Ht i  . '.  I    K  It.  Power,  Manager. 


AGENCIES 
Vancouver  h.  c.  Equipment  Co, 
Montreal,  P. Q.— F0M&  Hill  Machinery  Co. 
Port  Arthur  iiihI  Port  Wllliiim,  Out.- Northern  Agency 

\'    Kipilpiliclll  I  ii 
IJiinhcc.  (Jnc.    Musson  l.tmll «'■'. 
Ottawa    The  dcnoral  Supply  Co..  of  Canada. 
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Electric  Steel  Castings 

Our  Welland  plant  will  be  ready  to  furnish  Carbon,  Manganese,  Alloy  Steel 
Castings  and  Forging  Ingots,  by  the  end  of  May,  made  by  the  Electric  Furnace  process. 

This  process  makes  a  dependable  high  grade  steel  and  steel  casting,  a  tough  homo- 
geneous material,  free  from  blow-holes,  and  having  a  remarkable  resistance  to  fatigue. 

Write  us  for  prices  and  particulars 

The  Electric  Steel  &  Metals  Co.,  Ltd. 

Welland,  Ontario 


Results  of  3,000  Tests 

on  Rail-Steel  Reinforcing  Bars 


The  American  Society  for  Test- 
ing Materials  appointed  a  Commit- 
tee to  investigate  the  merits  of  rail 
steel  reinforcing  bars. 

Under  the  direction  of  Profes- 
sor W.  K.  Hatt,  of  Purdue  Uni- 
versity, 2.036  samples  were  collect- 
ed between  September,  1912,  and 
February,  1913. 

Upon  these  samples  2,983  tests 
were  made.  The  samples  were 
gathered  unexpectedly  from  six 
mills  and  represented  true  work- 
ing conditions. 

In  Professor  Hatt's  report  to  the 
Society  the  following  oustanding 
features  are  commended  upon: — 

1.  The  rail  steel  showed  an  ex- 


cess ductility  for  its  strength  above 
the  usual  grades  of  steel. 

2.  97  per  cent,  of  the  plain  and 
(IcfMriiicd  bars  under  -!  [-inch  bent 
cold  to  180  degrees,  and  97.6  per 
cent,  of  the  bars  %~inch  and  over 
bent  cold  to  90  degrees. 

3.  The  material  showed  remark- 
able uniformity,  as  80  per  cent,  of 
the  bars  did  not  vary  more  than  12 
per  cent,  from  the  mean  tensile 
strength.  (Professor  Hatt  says  that 
the  variability  of  high  carbon  billet 
steel  used  for  reinforcing  bars 
should  be  known  for  comparison, 
but  unfortunately  no  such  data  was 
available).  The  veriability  of  12 
per  cent,  in  the  mean  corresponds 
favorably    with    the  specification 


limits  of  from  55,000  to  70,000 
pounds  per  square  inch  set  for  the 
tensile  strength  of  structural  steel 
reinforcing. 

4.  Professor  Hatt  says  that  it  was 
apparent  that  the  process  of  manu- 
facture had  raised  the  mechanical 
quality  of  the  material.  In  this 
connection,  it  must  be  remembered 
that  the  material  to  begin  with  was 
of  the  best,  as  rails,  of  course,  are 
always  made  of  the  highest  grade 
steel. 

We  would  be  pleased  to  submit 
a  complete  copy  of  Professor  Hatt's 
report  and  to  go  into  the  whole 
subject  in  great  detail  with  any  en- 
gineer, architect  or  contractor  who 
may  desire  further  information. 


Burlington  Steel  Co.,  Limited,  Hamilton 

Manufacturers  of  Rounds,  Squares,  Flats,  Twisted  Squares,  Angles,  Channels 
T-Bars,  Ovals,  Half  Ovals,  Half  Rounds,  Bands  and  Special  Sections 


 Erected  at  Seven  Falls,  Quebec,  Distributor 

^^^1     Pipe  and  Branches,  under  450  ft.  Head. 

Structural  and  Steel 
Plate  Work 

is  our  specialty.    We  fabricate  and 
erect  from  your  drawings,  or  will . 
design  your  structure  for  you. 

No  Work  Too  Large  for  us  to  handle  in 
the    minimum  of  time.    May  we 
estimate  on  your  requirements* 

WALSH  PLATE  &  STRUCTURAL 
WORKS,  LIMITED 


Drummondville,  Que. 


Holyokc  Mass. 
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RUST-RESISTING  SHEETS 

BLACK  and  GALVANIZED 

Actual  service  tests  prove  that  the  so-called  "pure  irons"  do  not  give 
additional  service  on  account  of  their  alleged  purity.  The  most  durable 
rust-resisting  sheets  produced  to-day  are  made  from 

Keystone  Copper  Bearing  Steel 

Absolute  .ervice  tests — not  theories — have  proved  this  to  be  a  fact.  Send 
for  pamphlet  with  illustrations  and  convincing  proofs — also  ask  for  prices 
and  full  details. 

B.  &  S.  H.THOMPSON  6t  CO.  LIMITED 

Transportation  Building  Traders  Bank  Building 

MONTREAL  TORONTO 

SELLING  AGENTS  FOR  EASTERN  CANADA  FOR 

UNITED  STATES  STEEL   PRODUCTS  COMPANY 

NEW  YORK,  U.S.A.  Branch  Offices,  WINNIPEG  AND  VANCOUVER 


CIRCUMSTANCES 

"Circumstances !"  exclaimed  Napoleon:  "I 
make  circumstances!"    And  so  he  did. 

In  business,  as  in  war,  the  ability  to  take 
advantage  of  conditions  that  help  and  to 
overcome  conditions  that  hinder,  spells 
"success." 

Business  men  are  considering  their  circum- 
stances now  as  at  no  other  time.  We 
should  like  to  show  anyone  so  engaged  what 
Mac  Lean  Reports  have  done  and  are  doing 
with  circumstances — how  we  are  assisting 
scores  of  firms  to  secure  more  business  in 
less  time  and  at  a  lower  cost. 

May  we  tell  you  about  it  ?   No  obligation, 
MacLean  Daily  Reports,  Limited 

25  Charlotte  Street,  Toronto 


3-» 
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The 

Manitoba  Bridge  &  Iron  Works 

Limited 

—MANUFACTURERS— 

Roofs,  Steel  Buildings  and  Structural  Iron  Work 

of  all  descriptions 

Railway  and  Highway  Bridges 


6,000  tons  of  Beams,  Channels,  Angles,  Plates,  Flats  and  Bars  always  in  stock  at 
our  works  for  QUICK  DELIVERY,  plain  or  fabricated. 
Designs  and  estimates  promptly  furnished. 

We  also  operate  a  Large  Grey  Iron  Foundry,  Annual  Capacity  5,000  tons 

Tank,  Forge  and  Machine  Shops. 


Office  and  Works        -       -        WINNIPEG,  MAN. 


Head  Office  and  Plant: 

MONTREAL 

Branch  Plants- 

TORONTO 

OTTAWA 

WINNIPEG 


Shipbuilding  Beith    Can.  Vickers  Limited,  Montreal 

19  days  after  commencement  of  erection. 


Dominion  Bridge  Co.,  Limited 

CAPACITY  100,000  TONS 

Large  Stock  of  Structural  Material  carried  at  all  plants. 
Estimates  furnished  promptly  for  all  classes  of  Steel  Work. 
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The  Survival  of  the  Fittest 

OUR  London  correspondent's  observations  upon 
a  certain  class  of  trade  and  technical  journals 
(in  his  letter  published  in  this  issue)  are 
rather  astonishing  coming  from  England,  for 
we  had  looked  to  the  Old  Country  for  a  liter- 
ary standard  approaching  infallibility.  It  is  strange 
indeed  to  hear  a  complaint  as  to  the  "horde"  which 
follows  in  the  wake  of  the  representative  technical 
journals  of  Great  Britain. 

Undoubtedly  this  is  the  time  for  testing  the  real 
worth  of  the  trade  and  technical  press  and  ascertain- 
ing just  which  papers  have  the  solid  foundation  to 
which  so  many  lay  claim.  Without  concentrating  our 
energies  upon  the  misfortunes  of  the  weak  we  can  em- 
phasize the  fact  that  in  every  field  there  are  publica- 
tions whose  existence  is  always  justified.  Come  peace 
or  war,  come  prosperity  or  adversity,  those  journals 
whose  pages  are  edited  honestly  and  whose  advertis- 
ing is  sold  honestly  emerge  from  a  crisis  like  the  pre- 
sent one  stronger  than  when  they  entered,  because  ul- 
timately they  have  the  two-fold  confidence  of  their 
former  supporters  and  the  added  allegiance  of  others 
who  have  come  to  appreciate  their  solid  worth.  It 
takes  a  great  shock  or  a  sudden  jar  to  bring  some 
people  to  their  senses,  and  it  may  take  a  war  of  the 
present  magnitude  to  impress  upon  us  the  meaning  of 
true  economy  in  the  held  of  the  trade  journal.  In  some 
respects  war  would  appear  to  be  not  altogether  an 
unmixed  evil.  The  chastening  influence  must  remain. 
The  principle  of  the  survival  of  the  fittest  applies  to 
business  and  intellect,  and  to  the  products  of  business 
and  intellect. 

An  improved  standard  may  be  expected  for  the 
reason  that  during  the  period  of  conflict  the  w  ay  of  the 
trade  paper  will  lie  along  a  more  rugged  road  than  is 
travelled  in  times  of  prosperity,  and  that  both  edi- 
torial and  advertising  standards  will  he  maintained 
with  more  difficulty.  The  standard  of  the  journals 
which  survive  this  strain  must  become  higher.  Their 
editorial  observations  will  be  stronger — presented  al- 
ways in  clean-cut,  concise  English — and  the  marshalled 
facts,  technical  and  otherwise,  arrayed  in  the  reading 
pages  w  ill  be  found  to  better  advantage. 

The  present  may  be  termed  a  time  of  compensation. 
Viewed  in  some  ways  depression  is  a  misnomer.  Aside 
from  the  war,  we  have  to  find  our  own  level  alter  a 
spell  of  prosperity  which  led  to  over-speculation  and 
over-expenditure.  In  this  compensating  process  the 
technical  journal  has  a  well-defined  part  and  the  lit 
lest  will  survive  for  greater  achievement.  The  lit- 
lest,  be  it  said,  are  only  those  which  have  striven  to 
represent  the  last  word  of  advancement  in  the  field 
they  serve;  whose  articles,  editorially  and  technically, 
hav  e  been  uninfluenced  by  special  interests,  and  whose 
advertising  pages  have  been  conditioned  b\  no  uneven 
favoritism. 

*      *  * 

"What  is  Truth?" 

WE  read  in  a  well-known  Chicago  journal  the 
Comments  of  a  writer  statins;  that  he  re- 
members well  the  outbreak  of  the  (  rimcail 
war  and  the  "blue  ruin"  that  was  predicted 
for  all  industries  and  trades,  lie  tells  us  that  the  re- 
verse happened  and  that  with  the  exception  of  the 
time  of  tlie  trouble  in  the  south  there  were  never  bet 
ter  times  in  the  country  before  or  since  Me  tells  us 
that  for  a  time  money  flowed  like  water,  that  the  build 
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mil;  trades  boomed,  that  employment  was  plentiful, 
that  hundreds  of  men — mechanics  and  others  identified 
with  constructional  activity — returned  to  England  to 
take  part  in  the  war.  that  many  of  these  never  came 
hack,  and  that  consequently  times  were  good  and 
many  obtained  an  unexpected  start  in  life — in  short, 
that  the  nation  profited  immensely.  These  sentiments 
arc  expressed  editoriallj  in  the  October,  1914,  issue 
of  the  National  Builder. 

It  i>  our  policy  to  place  a  broad  construction  upon 
optimism  that  is  slightly  overdone,  excusing  the  fault 
on  behalf  of  the  spirit  in  which  it  was  committed:  we 
need  optimism  and  we  must  not  cavil  over  trifles.  But 
can  one  accept  such  absurd  statements  as  those  of  our 
contemporary's  writer,  whose  memory  in  regard  to  the 
effect  of  the  Crimean  war  upon  American  trade  serves 
him  so  well?  Many  of  the  greatest  industries  in  the 
United  States  have  been  built  up  of  English  capital, 
and  England  has  never  and  can  never  pass  through 
such  an  ordeal  as  a  European  war  without  depression 
ensuing  on  the  American  continent.  Hark  back  an- 
other half  century  and  witness  the  universal  depres- 
sion attendant  upon  the  Napoleonic  wars. 

Prosperity  and  depression,  and  all  the  intermediate 
conditions,  travel  in  cycles,  and  it  is  a  long  road  in  the 
cyclical  movement  that  will  take  us  to  the  time  when 
money  flows  like  water.  The  writer  in  the  National 
Builder  tells  us  that  so  long  as  the  combatants  con- 
fine themselves  to  cutting  each  other's  throats  the 
Cnited  States  will  go  on  prospering  "with  the  same 
even  tenor  as  during  the  past  few  years."  In  such 
prosperity,  of  course,  Canada  would  share  very  large- 
ly. 

Such  optimism  is  of  the  variety  known  as  optimism 
gone  mad.  The  only  optimism  which  can  possibly 
appeal  to  intelligent  men  is  the  optimism  which  arises 
out  of  marshalled  facts.  Optimism  is  justified  in  view 
of  the  signal  successes  of  the  allies  in  the  two  months 
of  the  war's  duration.  Optimism  may  be  found  in  es- 
tablishing our  manufacturers  in  colonial  and  neutral 
markets  in  certain  lines  of  trade  in  which  hitherto 
our  enemies  have  transacted  much  business.  There 
is  optimism  in  the  reflection  that  home  manufactures 
will  have  to  take  the  place  of  imported  products.  Op- 
timism of  this  kind  will  result  in  a  conservative,  con- 
fident policy  which  must  result  in  the  maintenance  of 
average  business  conditions  and  lead  us  back  ultimate- 
ly to  prosperity. 


For  the  month  of  August  which  was  the  first  month 
of  the  European  war,  the  total  Canadian  trade  reach- 
ed an  aggregate  of  $100,374,000  compared  with  $97,- 
$32,000  for  the  corresponding  month  of  1913,  accord- 
ing to  a  statement  issued  by  Hon.  J.  D.  Reid,  Minister 
of  Customs. 


The  Pennsylvania  Railway  is  trying  a  rail  weigh- 
ing 120  lbs.  per  yard,  so  going  one  better  than  the  110 
lb.  rail  used  on  the  Lehigh  Valley-  for  heavy  gradients 
and  sharp  curves.  With  these  two  exceptions  the 
heaviest  rail  in  the  United  States  is  one  of  100  lbs.  In 
the  Pennsylvania  new  rail  the  head  is  41  per  cent.,  the 
web  22  per  cent.,  and  the  base  37  per  cent.  The  sides 
of  the  head  have  been  given  the  steep  slope  of  8  deg., 
and  the  top  has  the  short  radius  of  10  ins,,  the  corner 
radii  being  7-16-in.  The  fishing  angle  under  the 
head  is  one  of  18  deg.,  and  above  the  base  one  of  13 
deg.   The  height  is  6%  ins. 


Imports  of  Constructional  Materials 

TALKING  about  optimism  in  its  relation  to  mar- 
shalled facts,  statistics  are  not  lacking  to 
prove  that  Canada  now  has  an  unparalleled 
opportunity  to  pave  the  way  for  greatly  in- 
creased trade.  Herewith  we  present  a  table  of  im- 
ports covering  the  leading  lines  of  the  constructional 
interests,  showing  Canada's  purchases  from  Germany, 
Austria  and  other  countries.  They  will  repay  the 
careful  study  of  Canadian  manufacturers  seeking  to 
divert  trade  to  Canadian  and  British  channels. 


Asphaltuni  or  asphalt  

Baths,  bath-tubs,  basins, 
closets,  lavatories,  urinals, 
sinks  and  laundry  tubs  of 

any  material  

Bricks,  tiles,  clays  

Cement  

Cordage,  rope  and  twine  . .  . 
Earthenware  and  chinaware  . 

Electric  Apparatus  

Glass  and  Manufacturers  of: 
Common  and  colorless  win- 
dow glass   

Plate   glass,   not  bevelled, 

in  sheets  or  panes   

Silvered  glass,  bevelled  or 
not,  framed  or  not  framed 

Other  Glass  

Glue,  glue  stock  and  mucilage 
Gunpowder,  explosives,  etc.  . 
Gutta  -  percha,  India  -  rubber, 
and  mnfrs.  of : — 
Rubber    and  gutta-percha, 
crude  caoutchouc  or  In- 
dia-rubber unmanufac- 
tured W- 

Lime  

Marble  and  mnfrs.  of: —  ... 
Metals    and     Minerals  and 
mnfrs.  of : — ■ 

Bars,  bands,  hoops,  rods, 
sheets  and  plates   

Billets  of  iron  and  steel 
and  ingots  

Machinery  

Nails  and  spikes  

Pumps  

Steel  rails  

Structural    steel    of  every 

.type  , .  ... 

Tires,  metal  

Tools  and  implements  ... 
Tubing,  brass,  copper,  iron 

and  steel  

Wire  

Wire  rods  

Metals  and  Minerals  and 
mnfrs.  of,  not  included 
above: — 

Agricultural  implements  .  . 

Castings,  iron  or  steel, 
N.O.P  

Cast  iron  pipe  of  every 
description  

Cast  scrap  iron  

Chains  

Engines,  locomotives  for 
railways,  gasoline,  etc., 
including  boilers  

fittings,  iron  or  steel,  for 
iron  and  steel  pipes   . .  . 

Hardware,  viz.,  builders' 
cabinet  makers,  etc.   . .  . 

Iron  or  steel  nuts,  rivets 
and  bolts,  with  or  with- 
out  threads,  nut,  bolt  and 
hinge  blanks,  T  and  strap 
hinges  of  all  kinds, 
N.O.P  


other 

Germany       Austria  Countries 

$  9,259    $  857,720 


    452,748 

4,217    3,263,930 

885    351,249 

1,108  2,417  3,788,936 

300,595  74,834  2,755,876 

204,388  21,767  8,698,159 

2,708    1,494,714 

7,081    912,842 

30,577  603  139,507 

385,843  52,283  2,284,004 

38,380  10,667  357,242 

61,844    1,221,573 


50,558    3,199,531 

•     243,700 

    531,329 

55.137    28,468,573 

68,728    4,280,423 

248,976  16,869.  28,372,733 
    270,634 

21,279   

2,289    4,920,506 

85.138    9,755,290 

348,059    204,680 

66,724    1,218,497 

539,130    3,711,725 

140,523    4,226,713 

51,574    1,638,615 


3,274,693 

1,401,766 

806,832 
491.377 
611,545 


4.709.127 
1,019,805 
843,486 


2S5.606 
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Iron  or  steel  scrap  

Mould  boards  or  shares  or 
plough  plates,  land  sides 
and  other  plates  for  agri- 
cultural implements,  cut 
to  shape  from  rolled 
plates  of  steel  but  not 
moulded,  punched,  polish- 
ed or  otherwise  manu- 
factured   

Ore  of  iron  

Switches,  frogs,  crossings 
and  inter-sections  for 
railways  

Ferro-silicon,  spiegeleisen 

and   ferro-manganese  .... 

Locks  of  all  kinds  

Stoves  of  all  kinds  

Other  iron  and  steel  

Lead  and  Mnfrs.  of — 

Old  scrap  pig  and  blocks. 

Other  lead  and  mnfrs.  of. 
Tin  and  mnfrs.  of: 

Blocks,  pigs  or  bars  

Other  tin  and  mnfrs.  of  . . 

Zinc  and  mnfrs.  of  

Miscellaneous     metals  and 

minerals  and  mnfrs.  of: 

Alumina  

Aluminium  in  ingots, 
blocks,  bars,  rods, 
strips,  sheets,  or  plates  . 

Aluminium,  mnfrs.  o  f 
N.O.P  

Gas,  coal  oil  or  other  light- 
ing fixtures,  including 
electric  light  fixtures  or 
parts  thereof,  metal,  lava 
or  other  tips,  burners, 
collars,  galleries,  shades, 
shade-holders  

Ingot  moulds,  glass  moulds 
of  metal  

Lamps,  side-lights  and 
head-lights,  lanterns, 
chandeliers   

Nickel,  nickel  silver  and 
German  silver,  in  bars 
and  rods,  in  ingots  or 
blocks,  and  also  in 
strips,  sheets,  or  plates  . 

Ores  of  metals  

Platinum  wire  and  platin- 
um, in  bars,  strips,  sheets 

or  plates  

Paints  and  colors  

Hangings  of  wall  paper,  in- 
cluding borders   

Tarred  paper  and  other  build- 
ing paper,  N.O.I'  

Slate  and  mnfrs.  of: — 
Stone  and  mnfrs  of: — 

Tar  and  pitch  

Varnish,     lacquers,  japans, 

japan  dryers  and  oil  finish, 

N.O.I'  

Wood  and  mnfrs.  of: — 

Furniture   

Other  wood  and  mnfrs.  of 


611,540 


227,518 
4,027,400 


282,724 


194,999    670,222 

4,354    456,239 

9,408    826,570 

392,153  12,006  13,085,095 

    464,842 

10.441  1,547  406,506 

    1,959,940 

29,76:!  503  823,338 

l()8,73(i  81  701,146 

    600,454 

37.497    684,355 



17,735    687,216 



137,710  177,078  1,196,499 


144.34:; 
983,420 


    116,698 

199,937  49  1,900,732 

17,595    4  18,049 

0.077    229,961 

    2,070.127 

    200,458 

    107.326 

(1,873  22.220  3.020.78 1 

47,272  3.702  13,394,119 


TORONTO  leads  in  municipal  work  with  opera- 
tions involving  an  expenditure  of  nearly  $3,- 
OOO.(XX)  under  way  or  projected.  Of  this 
amount  $1,5(X),<XX)  is  I >ci  1114  spent  on  sewer- 
and  the  balance  on  miscellaneous  improvements,  such 
as  roadways,  sidewalks  and  gradings.  Apart  from  this 
work  the  city  is  building  a  new  filtration  plant  at  a 
cost  of  over  $1,000,000.  f  lood  progress  is  also  being 
made  on  the  S4-in.  steel  pipe  line  across  Toronto  Is- 
land, the  cost  of  which  is  estimated  at  $540,(XX).  Ad 
ditions  to  tin-  pumping  and  distributing  system  will 
cost  upwards  of  $50,000.    The  Works  Commissioner, 


Mr.  R.  C.  Harris,  informs  the  Contract  Record  that 
the  city  will  be  able  to  complete  without  any  difficulty 
the  programme  of  work  outlined  for  the  season. 


The  Middle  Course 

THE  Minister  of  Finance,  Hon.  \Y.  T.  While,  in 
his  recent  public  utterances,  voices  the  ex- 
act sentiments  of  the  more  thoughtful  of  the 
Canadian  people,  when  he  counsels  munici- 
palities, railways  and  large  industrial  concerns  to  steer 
a  middle  course  in  carrying  out  their  programmes  of 
expenditure.  Mr.  White  evidently  has  no  sympathy 
with  those  manufacturers  and  others  who.  at  the  first 
sign  of  trouble,  summarily  dismiss  their  employees, 
and  close  and  bar  their  doors,  thus  accentuating  the 
difficulties  which  others,  more  loyal  and  sane,  are  en- 
deavoring to  forestall. 

The  middle  course  has  alread_\  proved  an  emin- 
ently satisfactory  one  for  business  men  throughout 
the  Dominion.  A  readjustment  is  evidently  taking 
place.  As  Mr.  White  says,  the  worst  effects  are  gradu- 
ally wearing  away.  Many  of  our  industries  have  suf- 
fered, but  on  the  other  hand,  many  have  been  greatly 
stimulated.  The  higher  prices  for  grain  and  other 
agricultural  products  will  more  than  neutralize  the 
shortage  in  amount.  Increased  agricultural  produc- 
tion will  be  inevitable.  This  has  been  the  great  need 
in  Canada  for  many  years  and  will  help  to  solve  the 
problem  of  the  high  cost  of  living,  with  its  attendant 
evils — the  overcrowding  of  cities  and  consequent  un- 
employment. As  a  result  of  the  scarcity  of  certain 
raw  materials,  new  industries  will  spring  up,  and  with 
the  increased  demand  for  manufactured  products, 
Canada  has  unexpectedly  opened  to  her  the  means  of 
becoming  recognized  as  a  manufacturing  centre.  The 
first  duty  of  every  Canadian  is  to  put  forth  his  utmost 
effort  to  increase  production  and  add  to  the  national 
wealth,  not  only  that  the  wastage  of  war  may  be  re- 
paired, but  also  that  the  opportunities  offered  by  the 
conditions  which  the  war  produces  may  be  taken  ad- 
vantage of  to  their  fullest  extent. 


Docs  the  Publication  of  Costs  Endanger  the 
Contractor? 

A SCCCKSSIT-L  contractor  whose  practice  il 
was  to  Ueep  very  careful  costs  of  his  con- 
struction operations  once  refused  permission 
to  publish  some  of  these  costs  because  the\ 
constituted  his  only  stock  in  trade.  This  contractor 
was  unusually  expert  in  organizing  construction  forces, 
in  selecting  and  handling  men,  in  planning  construc- 
tion plants,  in  purchasing  supplies  and  materials  and 
he  had  a  reputation  for  honesty  and  general  reliability. 
Mis  unit  costs  were  less  than  those  of  his  competitors; 
in  general  he  bid  more  closely  than  did  his  competi- 
tors, and  his  profits  were  more  certain  and  frequently 
larger  than  were  theirs. 

This  example  is  not  stated  because  it  is  exceptional. 
Many  contractors  refuse  to  permit  publication  of  their 
costs.  It  is  of  course  their  privilege.  To  refuse  pub- 
lication on  the  plea  that  their  "stock  in  trade"  is  thus 
made  free  to  their  competitors  is,  however,  not  logical 
reasoning.  Considering  the  example  cited,  it  is  ev  ident 
that  these  construction  costs  were  not  his  "stock  in 
trade."  but  were  merely  the  results  of  his  managerial 
ability  and  his  business  integrity  which  were  his  real 
"stock  in  trade."    As  we  see  it.  this  contractor  and 
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Othe  contractors  who  conceal  their  costs  fear  two  pos- 
sible dangers  front  publication :  First  they  tear  that 
competitors  will  imitate  their  methods  and  he  thus 
enabled  more  Frequently  to  underbid  them.  Second, 
tlu  \  fear  that  engineers  knowing  the  actual  costs  may 
lower  their  estimates  and  force  the  contractor  to  take 
work  at  lower  prices.  Let  us  consider  the  force  of 
these  suppositions. 

Persona]  knowledge  of  the  operations  of  several 
competing  groups  of  contractors  in  widely  separated 
parts  of  tlie  country  is  had  by  the  editor.  As  a  rule 
the  contractors  in  each  group  operate  in  a  limited  area 
and  l>id  against  each  other  on  nearly  every  job  coming 
up  during  the  course  of  the  year.  Although  competi- 
tors, these  men  are  usually  friendly,  clannish  and  even 
'■chummy.*'  They  know  each  other  and  each  other's 
methods  thoroughly.  Each  man  frequently  visits  the 
work  the  others  are  carrying  on,  often  travelling  con- 
siderable  distances  to  do  so.  It  is  not  necessary  for 
one  of  these  men  to  read  about  his  competitor's  meth- 
ods  since  he  is  familiar  with  them  as  a  residt  of  direct 
observation.  The  experienced  contractor  knows  a 
good  method  when  he  sees  it  and  is  quick  to  adopt  it 
without  any  published  prompting,  lie  can  tell  at  a 
glance  if  a  job  is  being  handled  well  and  economically. 
\-  a  result  of  this  practice  of  inspection  the  alert  con- 
tractors in  any  group  employ  substantially  the  same 
methods.  Therefore  the  only  ones  who  conceivably 
might  profit  from  the  description  of  a  construction 
method  to  the  disadvantage  of  the  one  giving  out  the 
description  are  familiar  with  the  method  before  it  is 
described.  The  reason  for  describing  it  is  to  help  men 
in  other  localities  whose  operations,  as  a  rule,  do  not 
interfere  with  those  in  the  locality  in  which  the  method 
originated.  Since  costs  are  a  direct  result  of  condi- 
tio ns  and  methods  there  can  be  no  more  objection  to 
their  publication  than  to  the  publication  of  descrip- 
tions  of  methods.  In  either  case  objection  to  publicity 
i>  illogical  since,  as  we  have  pointed  out,  methods  and 
costs  in  any  locality  are  continually  undergoing  a  pro- 
cess of  adjustment  which  trends  toward  a  common 
level. 

Nowadays  nearly  all  engineers  keep  cost  data  with 
reference  to  the  contracts  under  their  charge.  These 
data  are  kept  with  sufficient  accuracy  to  serve  the  en- 
gineer's purpose  in  making  estimates.  While  it  is  not 
the  engineer's  purpose  to  spy  upon  the  contractor  such 
cost  data  as  he  compiles  are  entirely  adequate  to  show 
whether  the  contractor  is  making  an  exorbitant  profit 
or  not.  Further  than  this,  the  engineer's  interest  in 
this  connection  does  not  extend.  He  expects  the  con- 
tractor to  make  a  fair  profit  and  is  much  distressed  if 
the  contractor  is  losing  money.  This  is  well  shown  by 
the  fact  that  engineers  usually  make  all  the  concessions 
possible  when  contractors  are  working  at  a  loss. 
Therefore,  since  engineers  keep  cost  data  sufficient  to 
their  requirements,  the  contractor  should  not  withhold 
the  publication  of  such  data  in  the  belief  that  they  will 
be  turned  to  his  disadvantage  by  engineers. 

It  should  be  borne  in  mind  that  there  are  other 
forms  of  valuable  output  data  which  can  be  published 
without  throwing  any  light  upon  the  contractor's  pro- 
tits  whatsoever.  Only  cost  data  of  the  dollar  and 
cent  variety,  covering  the  entire  job,  taken  into  ac- 
count with  the  contract  price,  serve  to  indicate  the 
contractor's  profit  or  loss.  If  the  contractor  appreci- 
ates the  value  of  giving  publicity  to  his  work  and 
wants  to  help  others  without  giving  an  insight  to  his 
profits  he  can  readily  do  so. 

It  is  seldom  necessary,  in  fact  it  is  sometimes  alto- 


get  her  undesirable,  to  give  unit  costs  for  every  item  on 
a  large  construction  job.  Thus  where  a  large  part  of 
.1  job  Consists  of  trenching  and  pipe  laying,  for  exam- 
ple, and  other  less  common  features  are  included  in 
the  same  contract,  preference  may  well  be  given  to  the 
latter  in  giving  out  cost  data.  Thus  the  contractor 
m,i\  often  give  out  highly  interesting,  valuable  and 
complete  cost  data  on  a  part  of  his  job  without  fur- 
nishing any  idea  to  the  outsider  of  the  amount  of  his 
profit  or  loss  on  his  entire  contract. 

Again,  where  there  is  a  large  amount  of  trenching 
and  pipe  laying,  as  in  the  above  illustration,  typical 
sections  1,000  ft.  or  more  in  length  may  be  selected  for 
observation  and  subsequent  publicity  purposes,  even  if 
costs  are  not  kept  on  the  entire  job,  or  if  it  is  consider- 
ed undesirable  for  any  cause  to  give  out  costs  relating 
to  the  entire  job. 

Finally,  it  should  be  borne  in  mind  that  one  can 
entirely  avoid  the  dollar  and  cent  form  of  presentation 
and  still  give  publicity  to  valuable  data  in  a  very  con- 
venient form.  To  the  editor's  mind  one  of  the  most 
valuable  articles,  giving  output  data,  ever  published  in 
this  journal  occupied  less  than  a  column  of  space  and 
didn't  have  a  dollar  sign  in  it.  The  article  related  to 
the  laving  of  pipe  sewers  in  a  Wisconsin  city.  All  the 
soil  and  other  conditions  were  briefly  but  adequately 
described,  as  were  the  construction  plant  and  methods 
employed.  An  intensive  time  study  was  made  per 
1,000  ft.  of  pipe  line  completed.  The  data  obtained 
were  recorded  as  so  many  days  and  fractions  of  days 
required  by  each  class  of  labor  employed  in  laying 
1,000  ft.  of  sewer  complete.  This  included  supervision 
by  foreman,  the  contractor's  personal  time  spent  on 
the  work,  etc.  We  commend  this  form  of  presenta 
tion  to  the  contractor  who  has  an  ill-defined  dread  of 
seeing  the  dollar  mark  too  prominently  displayed  in 
published  accounts  of  his  work. 

Alert  contractors  are  coming  to  appreciate  the  value 
of  publicity.  The  benefits  of  publicity  can  be  obtained 
as  here  suggested  without  revealing  profits  and  with- 
out greatly  reducing  the  serviceableness  of  the  data 
made  public.  Moreover,  as  shown  herein,  the  dangers 
arising  from  the  publishing  of  even  very  full  and  com- 
plete data  of  the  dollar  and  cent  variety  are  largely 
but  figments  of  the  imagination. — Engineering  and 
Contracting. 


Trade  and  Market  Conditions  at 
Winnipeg 

TRADE  conditions  in  Winnipeg  are  not  nearly 
as  bad  as  many  people  believe.  There  are 
good  sales  in  many  lines,  while  others  show 
signs  of  rapid  improvement.  There  are  a 
number  of  building  blocks  under  construction,  while 
the  Government  are  expending  a  further  $2,000,000  on 
new  buildings.  Civic  improvement  in  the  laying  of 
sewers,  etc.,  continues  quiet. 

The  various  firms  interviewed  are  of  the  unanimous 
opinion  that  if  the  banks  and  loan  companies  would 
advance  loans  promised,  trade  would  soon  start  up 
again.  Many  of  the  contractors  are  unable  to  finance 
work  owing  to  trouble  in  this  direction.  Were  the 
banks  and  loan  companies  less  stringent,,  many  con- 
tracts w  hich  are  now  closed  down  would  be  proceeded 
with,  and  market  conditions  would  benefit  materially. 

There  is  a  fair  demand  for  the  materials  of  con- 
struction. A  slightly  freer  movement  is  reported  in 
lumber,  although  conditions  in  the  lumber  industry 
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leave  a  good  deal  to  be  desired.  Market  prices  are 
still  as  quoted  previously  in  our  price  list. 

Finns  handling  cement  report  a  good  call  for  this 
product,  as  do  manufacturers  of  steel  and  iron.  Prices 
remain  unchanged. 

Business  in  the  paint  and  oil  line  is  very  brisk — in 
fact  one  large  firm  reported  that  sales  in  this  line  fail 
short  of  those  of  last  year  only  by  a  few  hundred  dol- 


lars. There  is  every  likelihood  of  a  good  trade  being 
quoted. 

Sales  are  very  quiet  in  the  plaster  of  Paris,  wall 
plaster,  and  sewer  pipe  lines,  although  there  are  signs 
of  improvement.     Prices  are  unchanged. 

The  demand  for  cast  iron  pipe  continues  to  be  fair. 
The  price  per  carload  lot,  f.o.b.  Winnipeg,  is  quoted  at 
$38. 


Engineering  Topics  In  The  Old  Land 

An  Outcome  of  the  War — The  Situation  and  Outlook  in  the 
Timber  Trade — Engineering  and  Sex — Licenses  at  Calgary 

Special  London,  Eng.,  Correspondence  to  the  Contract  Record  and  Engineering  Review 


London,  Oct.  13,  1914 

THAT  the  technical  press  has  been  very  hard  hit 
by  the  war  is  not  a  matter  of  surprise,  but  it 
is  really  astonishing  how  many  small  papers 
have  succumbed  under  the  first  undue  strain 
placed  upon  them.  The  reason  is  not  perhaps  alter  all 
far  to  seek.  Attached  to  the  few  standard  papers, 
which  are  passably  if  not  brilliantly  edited,  is  a  horde 
of  papers  of  the  limpet  type,  which  batten  upon  the 
advertiser  and  suck  him  with  leech-like  assiduity. 
Their  literary  pages  are  a  farce,  consisting  entirely  of 
clippings,  and  even  their  editorials  contain  merely 
four  or  five  lifted  paragraphs  tagged  together  by  an  un- 
grammatical  and  non-committal  commentary.  Contri- 
buted articles  are  the  dodos  of  their  pages.  Their  cir- 
culation— at  least  their  bona  tide  circulation — is  nil, 
and  a  quire  of  sales  would  lift  their  editor-proprietor- 
managers  to  the  seventh  heaven.  Gratuitous  circula- 
tion is  what  they  depend  upon,  and  they  are  not  above 
making  a  boast  of  the  important  officials  "who  take  it." 
Could  the  waste-paper  baskets  of  these  officials  be  in- 
spected it  would  be  found  that  not  one  in  ten  of  the 
papers  which  arrive  by  post  is  ever  stripped  of  its 
Wrapper.  There  is  a  paper  now  which  has,  to  the 
writer's  knowledge,  been  running  for  over  twenty 
years,  and  if  its  circulation  has  ever  reached  ten  per 
issue  the  writer  is  open  to  weigh  out  a  proportionate 
number. of  dollars  for  any  home  that  may  be  running 
for  the  reception  of  decayed  editors.  Advertisements 
are  obtained  on  the  principle  of  "get  what  you  can." 
If  three  pounds  per  page  is  t<>o  much,  then  take  two. 
or  one;  and  close  the  deal  even  at  ten  shillings.  At 
every  hazard  the  advertising  sheets  must  be  filled,  and 
one  good  firm  (even  at  ten  shillings)  spells  many  small- 
er firms  at  possibly  paying  rates.  It  is  small  wonder 
that  with  the  temporary  withdrawal  of  the  advertiser 
.such  papers  cease  publication. 

Timber  Shortage 
A  shortage  of  the  cheaper  kinds  of  timber  would 
have  been  a  serious  matter  in  this  country,  in  view  of 
the  large  quantities  that  are  in  requisition  for  the  erec- 
tion of  temporary  buildings  and  tin-  carrying  out  of 
temporary  works  of  varied  character.  Germany  has 
declared  Swedish  deals,  battens,  boards,  staves,  and 
packing-case  boards  to  be  non-contraband  of  war.  pro- 
vided that  they  are  carried  in  neutral  bottoms.  Pin- 
land,  which  exports  a  vast  amount  of  timber  to  Eng- 
land, is  of  course  Russian,  and  although  Russia  quick- 
ly removed  her  prohibition  against  the  exportation  of 
timber,  sufficient  awkward  fart-  remain  to  reduce  the 
customary  shipments.    A  great  quantity  of  timber  of 


the  cheaper  kinds  comes  also  from  Archangel  and 
other  White  Sea  ports,  and  the  trouble  there  now  lac- 
cording  to  one  who  is  an  authority  on  the  matter)  is 
the  difficulty  of  loading,  on  account  of  the  shortage  of 
labour  arising  from  the  calling  up  of  conscripts.  "A 
friend  of  mine,"  (he  writes)  "sent  a  boat  out  at  the 
commencement  of  the  war,  but  it  was  returned  empty 
because  of  the  prohibition.  He  had  £12,000  worth  of 
Archangel  deals  and  boards  on  order,  which  would 
have  been  very  profitable  to  him  during  the  coming 
winter,  but  he  told  me  that  he  had  since  cancelled  the 
order  because  of  the  difficulties  of  loading.  If  it  could 
not  be  loaded  before  the  W  hite  Sea  had  frozen  (and 
the  White  Sea  ports  close  earlier  than  any  other  tim- 
ber exporting  ports)  he  was  afraid  they  might  take 
fire  before  they  could  be  loaded  per  'first  open  water' 
in  the  spring.  They  have  very  frequent  fires  in  Arch- 
angel on  account  of  the  tremendous  quantities  of  tim- 
ber stocked  there,  and  the  difficulty  would  bo  for  him 
to  prove  that  it  was  not  his  timber  that  got  on  lire, 
ft  is  a  very  difficult  thing  to  prove  after  a  fire  that  it 
is  or  is  not  your  timber  that  has  been  burnt,  because 
there  are  thousands  of  other  stocks  of  exactly  the 
same  size  all  piled  together."  The  same  authority  is 
of  the  opinion  that  if  the  price  of  Baltic  and  Arch- 
angel timber  goes  much  higher  during  the  war,  Ameri- 
can spruce  and  cheap  pitch  pine  will  have  to  take  the 
place  of  deal. 

Engineering  and  Sex 

At  the  beginning  of  the  year  1910,  the  engineering 
world — or  at  least  that  section  of  it  to  which  coal-gas 
manufacture  and  distribution  specially  appeal — was 
startled  by  the  announcement  that  a  lady  had  been  ap- 
pointed manager  of  the  gas  works  at  Magherafelt, 
County  Londonderry,  Ireland.  There  was  no  doubt  as 
i->  her  qualifications  for  the  post.  She  had  worked  for 
thirteen  years  side  by  side  with  her  brother,  a  gas- 
works manager  in  Kilkenny,  and  she  was  said  to  know 
almost  as  much  about  the  work  as  he  did.  Some  time 
previously  a  lady  had  been  appointed  surveyor  to  an 
Irish  county  or  borough  council  (it  is  unimportant 
which)  but  the  appointment  was  not  finally  ratified. 
Still,  it  showed  the  trend  of  events  even  then,  and 
now  one  hears  that  the  N'ew  Zealand  Institute  of 
Architects  have  admitted  a  lady  to  associate  member- 
ship 1  if  their  society.  The  time  must  necessarily  come 
when  women  will  have  equal  opportunities  with  men 
in  all  walks  of  lift<  and  when  physical  and  mental  at 
tributes  alone  (especially  the  former)  will  decide  the 
battle.  The  Royal  Sanitary  Institute  admits  both  scn 
es,  but  of  course  that  is  not  a  professional  body,  its 
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certificate  being  regarded  as  of  little  value  except  as  a 
qualification  (among  others)  for  sanitary  inspector- 
ships. Many  professional  men  use  its  agnomen,  but 
onlj  when  they  can  place  other,  and  higher,  agnomina 
before  it.  The  admission  of  both  sexes  has  certainly 
cheapened  the  Institute  "diploma,"  and  it  is  to  be 
hoped  that  the  same  misfortune  will  not  visit  the  New 
Zealand  Institute  of  Architects. 

The  Calgary  Municipality 

The  "Municipal  Manual:  City  of  Calgary,  1914"  is 
a  compact  little  volume  of  nearly  300  pages,  and  re- 
flect^ high  credit  upon  its  compilers.  It  gives  English 
readers  much  food  for  thought,  and  should  especially 
interest  home  engineers  who.  contemplate  seeking 
their  fortune  across  the  pond.  Popular  representation 
such  as  obtains  here  in  the  case  of  at  least  district 
councils  has  no  place  in  Calgary,  owing  to  the  intro- 
duction of  a  property  qualification.  Jn  England  any- 
one, of  either  sex,  may  be  elected  a  district  councillor, 
provided  that  he  or  she  "is  a  parochial  elector  of  some 
parish  within  the  district,  or  has  during  the  whole  of 
the  twelve  months  preceding  the  election  resided  in 
the  district."  Hence,  nearly  every  council  contains  its 
quotum  of  working  men,  and  the  engineer  suffers  ac- 
cordingly! A  most  interesting  study  for  the  English 
reader  is  the  list  of  licenses.  It  would  seem  as  though 
almost  everybody  is  licensed  in  Calgary,  and  it  ap- 
proaches the  farcical  when  $5.00  per  day  has  to  be 
paid  for  "demonstrating  self  in  window."  Master 
and  journeymen  electricians  and  plumbers  have  to  take 
out  a  license,  as  does  a  master  gasfitter,  but  the  jour- 
neyman gasfitter  appears  to  be  exempt.  A  premium  is 
placed  upon  cleanliness  by  the  licensing  of  chimney 
-weeps,  house  cleaners  (when  using  machinery), 
scavengers,  and  window  cleaners,  and  there  really 
seems  no  reason  (to  take  one  instance)  why  if  a  man 
pays  $20.00  a  year  for  permission  to  clean  windows  he 
-hoiild  not  pay  a  similar  amount  for  permission  to 
clean  doors  or  railings  or  front  steps. 

Still,  there  is  wisdom  in  many  of  the  provisions, 
and  the  authorities  here  might  well  consider  the  licens- 
ing of  plumbers,  electricians  and  gasfitters.  The  per- 
mit system,  too,  is  a  good  one  as  applied  to  these 
trades,  although  it  does  not  seem  to  be  in  operation 
in  every  case  even  in  Calgary.  Here,  in  free  England, 
anyone  may  plumb,  or  gas  fit,  or  electricise  (to  coin 
a  word  for  the  occasion)  without  let  or  hindrance,  and 
the  result  is  to  be  seen  in  work  of  the  most  disgraceful 
kind.  Architects,  surveyors  and  engineers  appear  to 
go  license-free  in  Calgary,  as  they  do  here,  and  it  is 
somewhat  anomalous  that  the  men  who  design  the 
systems  should  not  receive  equal,  if  not  more  string- 
ent, treatment  than  the  men  who  merely  carry  them 
out.  By-law  1502,  which  regulates  the  use  of  streets, 
deserves  the  final  word,  owing  to  its  peculiarly  con- 
tradictory enactments.  First:  No  person  riding  in  or 
driving  any  automobile  shall  go  at  an  immoderate 
rate  of  speed  in  the  streets.  Second :  Within  the  lim- 
it- of  the  city  the  maximum  speed  shall  be  6  miles  an 
hour  except  approaching  a  crossing  of  intersecting 
streets,  where  the  maximum  speed  shall  be  5  miles  an 
hour.  Third:  The  limitation  of  speed  to  6  and  5  miles 
an  hour  respectively  shall  not  apply  to  automobiles  or 
other  vehicles  propelled  or  drawn  otherwise  than  by 
horses  or  other  animal  power  and  used  solely  for  the 
conveyance  of  persons,  for  which  the  maximum  speed 
shall  be  10  miles  an  hour  within  the  limits  of  the  city, 
except  approaching  a  crossing  of  intersecting  streets, 
where  the  maximum  speed  shall  be  5  miles  an  hour. 
Supplementary  to  these  is  a  note  to  the  effect  that  the 
Provincial  Government's  Motor  Vehicles  Act  provides 


that  the  speed  for  machines  of  this  nature  shall  not 
exceed  20  miles  per  hour,  and  that  this  Act  takes  pre- 
cedence over  the  by-laws  by  any  municipality  in  this 
respect,  hut  does  not  over  ride  the  provisions  of  by- 
law 1502  of  the  City  of  Calgary,  governing  speed  which 
may  he  attained  at  street  crossings.  Calgary  motor 
vehicles  may  therefore  go  at  20  miles  an  hour,  a  speed 
as  great  as  that  customary  in  London. 


Among  the  several  problems  to  be  met  in  the  re- 
cent construction  of  the  concrete  reservoirs  in  San 
Francisco  was  that  of  bonding  asphalt  to  concrete. 
According  to  B.  N.  Abbott,  in  a  letter  to  the  Engineer- 
ing Record,  after  making  unsuccessful  attempts  to  ap- 
ply the  asphalt  direct  to  the  concrete  in  various  ways,- 
the  expedient  of  first  painting  the  surface  with  coal 
tar  was  tried,  and  it  was  found  that  when  applied  in 
this  way  under  right  conditions  the  asphalt  would  ad- 
here so  firmly  that  after  it  had  cooled  it  could  not  be 
broken  away  without  bringing  pieces  of  concrete  with 
it.  Mr.  Abbott  states  that  in  order  to  secure  this  re- 
sult the  concrete  surface  was  first  scrubbed  clean  with 
a  bristle  brush,  and  over  this  a  thin  coating  of  hot  coal 
tar  was  "painted."  The  coal  tar  should  be  heated  in 
small  quantities,  brought  just  to  the  boiling  point,  and 
then  applied  immediately.  Heating  the  coal  tar  in 
large  quantities,  which  necessitated  some  delay  before 
it  could  all  be  used,  did  not  give  such  good  results,  and 
the  men  were  therefore  not  allowed  to  heat  more  at  a 
time  than  they  could  apply  quickly  as  soon  as  it  began 
to  boil.  The  asphalt  was  spread  over  the  tarred  sur- 
face in  the  usual  manner. 


In  connection  with  the  construction  of  the  three- 
mile  Mount  Royal  tunnel  of  the  Canadian  Northern 
Railway  at  Montreal,  six  small  storage  battery  loco- 
motives are  being  used  to  haul  175  tunnel  dirt  cars. 
The  storage  batteries  are  carried  on  trailer  cars,  there 
being  two  batteries  for  each  locomotive.  These  loco- 
motives were  originally  operated  by  petrol  engines.  It 
was  hoped  that  the  carbon  monoxide  in  the  exhaust 
could  be  changed  to  dioxide  by  passing  over  lime,  but 
this  was  only  partly  successful.  The  fumes  finally  be- 
came so  objectionable  that  110-volt  electric  motors 
were  substituted  for  the  engines,,  the  locomotive  gear- 
ing being  left  practically  without  change  and  the  trail- 
er car  with  a  sixty-cell  storage  battery  being  added  to 
each  locomotive  to  supply  the  current.  Recently, 
since  the  hauls  have  become  longer  and  a  larger  tun- 
nel cross-section  has  been  available  so  that  a  trolley 
wire  could  be  used,  these  same  locomotives  have  un- 
dergone still  another  change.  A  trolley  pole  and  an- 
other 110-volt  motor  have  been  added,  the  two  motors 
operating  in  series  and  being  supplied  with  220-volt 
current  from  the  trolley  wire. 


Pursuant  to  a  request  made  to  the  Dominion  Gov- 
ernment for  the  granting  of  some  measure  of  assist- 
ance toward  the  development  of  iron  ore  mining  in 
Canada,  and  in  accordance  with  the  statement  of  the 
Minister  of  Finance  in  his  budget  speech  during  the 
1913-14  session  of  Parliament,  that  the  iron  mining 
industry  would  be  investigated,  a  Committee  has  been 
appointed  to  enquire  into  the  situation  and  report  the 
facts  to  the  Government.  Every  owner  or  operator  of 
an  iron  ore  property  in  Canada  should  be  interested  in 
facilitating  this  enquiry  and  communicate  with  the 
Deputy  Minister  of  Mines  at  Ottawa,  or  the  Secretary 
of  the  Committee,  who  will  furnish  a  schedule  of  ques- 
tions covering  the  information  required  by  the  Com- 
mittee. 
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The  Pacific  Coast  Highway 

IN  addition  to  the  great  Canadian  automobile  high- 
way now  in  course  of  construction  from  the  At- 
lantic to  the  Pacific,  of  which  Vancouver  is  the 
western  terminus,  the  Pacific-coast  highway  ex- 
tending from  San  Diego  to  Alaska  via  Vancouver 
is  being  linked  up,  and  by  the  end  of  1915  motorists 
will  be  able  to  make  the  trip  from  southern  California 
to  British  Columbia  over  a  hard-surfaced  road.  The 
route  will  include  the  principal  cities  on  the  coast  and 
will  afford  one  of  the  most  attractive  motor  trips  on 
the  continent. 

Approximately  $7,000,000  was  spent  on  road  build- 
ing in  British  Columbia  in  1913,  and  every  settled  sec- 
tion of  the  province  is  being  provided  with  good  roads. 
As  practically  all  the  original  transportation  routes  in 
this  district  were  from  east  to  west,  special  attention 
is  now  being  given  to  the  building  of  north  and  south 
lines  of  both  highways  and  railroads.  The  purpose  is 
to  open  up  lines  of  coastwise  communication  connect- 
ing the  main  arteries  of  traffic  extending  from  the  east- 
ern and  central  provinces  to  the  Pacific  coast.  This  is 
especially  true  of  motor  roads,  and  at  the  present  rate 
of  progress  in  construction  British  Columbia  will  soon 
be  provided  with  highways  suitable  for  motor  traffic 
from  the  border  of  the  United  States 'to  Yukon  Terri- 
tory. 

That  portion  of  the  British  Columbia  section  of  the 
Pacific  highway  from  Vancouver  to  Blaine,  Wash.,  was 
recently  definitely  marked,  and  other  divisions  in  the 
province  are  being  connected.  For  several  years  vari- 
ous sections  of  good  motor  roads  along  the  coast  have 
been  in  use,  but  only  within  the  last  few  years  has 
there  been  a  concerted  effort  to  connect  the  com- 
pleted divisions,  making  one  continuous  highway 
through  the  Pacific  Coast  States  and  British  Colum- 
bia. 

The  plan  of  the  Pacific  Coast  Highway  Commis- 
sion, which  initiated  and  has  been  the  moving  factor 
in  the  construction  of  a  motor  trail  along  the  Pacific 
coast,  is  ultimately  to  include  Yukon  Territory  and 
Alaska  in  the  route.  Great  progress  has  been  made 
this  year  in  road-building  in  Yukon,  among  the  most 
important  stretches  of  which  is  the  overland  road  be- 
tween Dawson  and  Whitehorse,  on  which  grades  are 
being  reduced,  sharp  curves  eliminated,  and  fills  and 
surfacing  added.  One  of  the  most  important  improve- 
ments on  the  road  near  Dawson  is  the  straightening 
of  the  highway  on  the  east  sick-  of  the  Ogilvie  River, 
where  the  road  was  destroyed  by  dredges  last  year. 
The  old  roadway  followed  a  tortuous  course  which 
made  travel  dangerous,  especially  automobile  traffic, 
because  of  the  steep  grades  and  curves.  The  plan  of 
the  Yukon  Territorial  government  is  to  improve  the 
existing  highways  and  construct  new  roads,  estab- 
lishing a  system  connecting  with  routes  through  Brit- 
ish Columbia  and  the  new  roads  being  built  in  Alaska, 
extending  the  automobile  route  from  the  semi-tropi- 
cal regions  of  the  coast  to  the  land  of  the  midnight 
sun. 

The  engineers  detailed  by  the  Alaskan  Koad  Coin- 
mission  to  survey  the  proposed  Government  highway 
from  Skagway  to  the  summit  of  the  White  Pass  have 
completed  the  work  and  are  now  preparing  maps  and 
data  for  the  route.  The  road  is  to  connect  at  the  in- 
ternational boundary  line  at  the  summit  of  the  pass 
with  the  Canadian  system  of  fads  reaching  to  the 
Atlin  section,  and  to  Yukon  as  far  north  as  Dawson. 


The  road  from  Skagway  to  the  summit  will  have  a 
grade  averaging  less  than  five  per  cent,  and  at  no 
place  will  it  exceed  eight  per  cent. 

According  to  the  new  survey  the  route  follows 
for  the  greater  part  of  the  distance  the  old  '97  trail, 
leaving  out  that  section  of  the  road  leading  to  Black 
Lake,  but  continuing  on  the  west  side  of  the  Skag- 
way River  to  Rocky  Point,  avoiding  the  long,  steep 
grade  to  Black  Lake.  The  route  passes  through  his- 
toric Liarsville,  a  former  lively  station  on  the  '97  trail, 
from  where  it  approaches  a  sheer  wall  of  granite, 
which  will  require  either  trestle  work  or  extensive 
cribbing  for  a  long  distance.  At  Mile  Xo.  7,  of  the 
White  Pass  &  Yukon  Railway,  the  great  scenic  beauty 
of  the  road  becomes  apparent,  and  the  route  continues 
to  increase  in  attractiveness  as  it  winds  up  through 
the  rocky  canyon  of  the  Skagway  to  White  Pass  City, 
once  an  animated  municipality  living  on  the  adven- 
turous gold  seekers  passing  to  and  from  the  mining 
regions  farther  in  the  interior,  but  now  reduced  to 
a  deserted  village  consisting  of  a  few  uninhabited 
cabins.  The  scenic  aspect  of  .  the  road  continues  to 
grow  in  interest  until  the  summit  of  the  pass  is  reach- 
ed, and  the  route,  when  completed,  will  present  at- 
tractions that  will  make  it  one  of  the  great  popular 
thoroughfares  of  the  Northwest  for  summer  tourists 
and  motorists. 

With  the  completion  of  this  route,  motorists  living 
in  any  section  of  the  coast  country  will  be  able  to 
make  the  journey  from  southern  California  to  Alaska, 
with  such  side  trips  as  they  may  desire  to  include. 
The  popularity  of  the  Pacific-Coast  highway  is  as- 
sured, as  it  passes  through  a  country  possessing  spe- 
cial scenic  attractions,  and  in  which,  most  of  the  way, 
during  the  greater  portion  of  the  year,  good  weather 
and  favorable  conditions  are  assured. 

The  great  continental  and  coast  highways  will 
make  Vancouver  the  objective  point  for  motorist::-, 
from  the  East  and  South. 


A  particularly  smart  piece  of  work  in  the  way  of 
installing  electrical  machinery  and  erecting  poles, 
has  just  been  carried  out  at  Sheds  No.  24  and  25  on 
the  Montreal  Harbour.  The  Government  decided  to 
lit  up  these  sheds  for  baling  compressed  hay  for  the 
cavalry  which  are  going  to  the  front,  and  to  obtain 
the  necessary  electrical  power,  a  new  line  had  to  be 
constructed  and  machinery  installed.  By  working  day 
and  night  the  poles  were  put  up,  the  buildings  wired, 
and  the  machines  installed  in  a  very  short  time.  Six- 
teen very  heavy  compressing  machines  are  now  in 
Operation.  These  are  electrically  driven,  the  current 
being  supplied  by  the  Montreal  Light,  Heat  and  Power 
Company  over  a  special  line.  It  is  transformed  from 
2200  volts  to  550  volts,  three  75  kw.  transformers  being 
used.  The  Government  purchased  four  100  h.p.  Can- 
adian General  Electric  motors,  each  motor  driving  four 
compressing  machines.  The  small  sub-station  in 
which  the  transformers  are  located  was  partially  built, 
and  the  remainder  of  the  work  was  done  under  lmv.i1 
pressure. 

\  direct  outcome  of  the  war  is  the  opportunity  af- 
forded Canada  of  increasing  her  sales  of  iron  and 
steel  manufactures)  as  she  is  already  exporting  to  the 
value  of  ten  million  dollars  annually.  Special  attention 
might  be  riven  to  nails,  hitherto  purchased  in  large 
quantities  from  '  iermany. 
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A  perusal  of  the  technical  press  and  of  the  papers  and 
discussions  at  the  various  conventions  of  engineers  will  in- 
dicate thai  the  subject  of  water  consumption  and  waste  is 
one  of  considerable  importance. 

Thai  water  is  being  wasted  in  cities  is  recognized  by 
engineers,  and  that  it  cannot  be  completely  eliminated  is 
admitted  by  all.  But  the  quantity  which  is  used  or  wasted  in 
i  xcess  of  allowable  or  unpreventable  waste,  plus  that  actu- 
ally consumed  for  all  legitimate  purposes,  represents  a  tang- 
ible and  potential  source  of  wealth.  The  means  by  which 
Mich  wealth  can  be  conserved  is  dependent  on  the  method 
adapted  and  the  manner  in  which  it  is  organized. 

The  influences  which  affect  the  consumption  of  water 
arc  the  nature  of  the  industries,  the  wealth  and  habits  of  the 
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people,  the  extent  to  which  water  is  used  for  fountains  or 
other  ornamental  objects,  watering  of  lawns,  street  sprinkl- 
ing and  other  public  purposes.  Climate  has  also  a  very  con- 
siderable influence,  especially  as  to  the  amount  used  for 
sprinkling  purposes,  and  that  which  is  wasted  in  winter  to 
prevent  freezing.  It  is  probable,  however,  that  the  most 
important  factors  in  determining  the  consumption  •  of  water 
are  the  degree  of  care  taken  to  detect  leakage  and  other 
waste,  and  the  fact  as  to  whether  the  water  is  sold  by  mea- 
sure or  otherwise.' 

It  will  be  assumed  that  the  actual  consumption  of  water 
on  the  North  American  continent  is  on  a  more  generous 
scale,  and  that  the  climate  as  a  rule  is  less  humid  and  con- 
sequently the  gardens  and  streets  receive  more  watering 
than  in  Europe.  This,  however,  cannot  account  for  the  great 
difference  in  the  average  consumption  per  capita. 

While  it  is  not  always  a  sure  method  of  comparison  to 
consider  the  consumption  in  any  one  city  with  that  of  an- 
other, owing  to  the  different  conditions  which  obtain,  when 
several  cities  are  compared,  the  above  statement  loses  some 
of  its  force. 

On  the  following  page  there  is  a  list  of  a  few  Canadian 


and  American  cities  selected  at  random  from  references  in 
various  papers  and  reports. 

Chicago  has  about  the  same  population  as  Vienna,  but 
the  quantity  of  water  consumed  is  over  15  times  as  great. 
Ottawa  is  about  the  same  size  as  Devonport,  but  uses  about 
4J/2  times  as  much  water.  Montreal  and  Newcastle-on-Tyne 
are  nearly  similar  in  size,  but  Montreal  uses  3]/2  times  the 
volume  of  water  used  in  Newcastle.  Milwaukee  and  Frank- 
fort-on-the-Maine  have  approximately  the  same  number  of 
inhabitants,  yet  the  former  uses  three  times  the  quantity  of 
the  latter.  Basel,  in  Switzerland,  and  Buffalo,  in  New  York 
State,  are  nearly  alike  in  population,  but  Basel  uses  only 
one-eighth  as  much  water.  New  York  City,  the  greatest  city 
of  the  West,  requires  2J4  times  the  quantity  needed  in  Lon- 
don, Eng.  The  reader  who  will  continue  the  comparisons 
will  find  material  for  thought  and  investigation.  There  are, 
of  course,  certain  conditions  in  Europe  which  tend  to  keep 
the  consumption  low  and  these  should  be  studied  so  as  to 
arrive  at  a  reasonable  comparison.  Such  conditions  are  the 
number  of  faucets  fixed  on  services,  types  of  dwelling,  meth- 
ods of  living,  density  of  population  in  certain  quarters,  and 
so  on. 

In  Germany,  an  allowance  of  100  litres  per  capita  per 
day  is  ordinarily  considered  ample  for  all  city  uses.  This 
is  equal  to  27  U.  S.  gallons.  Mr.  Edward  S.  Coles,  in  a  paper 
read  before  the  American  Waterworks  Association  in  1912, 
presented  a  list  of  British  cities,  the  average  domestic  con- 
sumption in  which  was  29.8  U.  S.  gallons  and  the  average 
trade  consumption  13.6  gallons,  or  a  total  of  4.'5.4  gallons 
daily  per  capita. 

Even  granting  that  the  actual  use  of  water  for  ablu- 
tionary  and  other  purposes  is  more  generous  here  than  in 
European  cities,  it  is  palpable  that  the  excess  will  not  be 
great. 

An  American  authority10  estimates  that  the  daily  aver- 
age for  domestic  purposes  would  be  25  gallons  per  capita, 
for  commercial  purposes  20,  for  public  purposes  5,  for  loss  20 
— total  75  gallons  per  capita. 

There  are  many  cities  in  the  United  States  and  Canada 
that  are  thriving  on  a  smaller  average.  Domestic  allow- 
ance of  25  gallons  daily  per  capita  is  more  than  ample,  and 
when  it  is  borne  in  mind  that  a  large  number  of  industries, 
railways,  etc.,  do  not  use  city  water,  as  a  perusal  of  Cin- 
cinnati Sewerage  and  other  Reports  clearly  shows,  an  allow- 
ance of  20  gallons  per  head  per  day  for  industrial  consump- 
tion is  high.  The  loss  of  20  gallons  is  excessive,  while  the 
preceding  allowances  evidently  include  waste  also. 

The  average  consumption  of  the  European  cities  cited 
is  about  40  gallons  per  head  per  day.  If  this  figure  is  in- 
creased by  25  per  cent,  it  will  represent  a  reasonable  quan- 
tity and  include  unpreventable  waste,  which  occurs  in  all 
cities. 

The  writer  will  for  the  purpose  of  this  article  assume 
two  hypothetical  cities,  each  of  250,000  inhabitants.  One 
city  will  consume  50  gallons  per  capita  daily,  and  the  other 
150  gallons.  Approximate  estimates,  based  on  published 
statements  which  will  be  quoted,  will  be  submitted  to  show 
the  economics  of  waste.  The  water  is  supposed  to  be  filter- 
ed, chlorinated  and  pumped  200  feet  high  or  equivalent  in 
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pressure,  and  distributed.  The  sewage  will  be  collected  on 
the   separate    system   and   treated  bacteriologically. 

There  is  ordinarily  one  ratepaying  consumer  in  every 
six  inhabitants,  so  that  in  each  city  of  250,000  population 
there  will  be  about  42,000  water  consumers. 

The  daily  consumption  of  water  will  average  250,000 
X  50  =  12,500,000  gallons  and  250,000  X  150  =  37,500,000 
gallons.  To  these  figures  must,  of  course,  be  added  an  allow- 
ance in  capacities  of  mains,  pumps,  etc.,  to  meet  the  fluctu- 
ating hourly  flows. 

The  waterworks  of  the  six  largest  cities  in  Wisconsin" 
supplying  an  average  of  81  gallons  per  head  daily,  cost  about 
$187.25  per  consumer,  but  eliminating  one  city,  where  the 
cost  exceeded  the  average  by  nearly  100  per  cent.,  the  mean 
of  five  cities  was  $151.42  per  consumer.  Accepting  this  as 
the  basis  of  cost,  the  water-works  system  for  a  city  of  250,- 
000  inhabitants,  or  42,000  consumers,  will  be  about  $6,300,000. 
It  is  therefore  reasonable  to  estimate  that  for  50  gallons 
per  head  daily  the  cost  will  be  about  $6,000,000  and  for  150 
gallons  per  head  $7,000,000.  The  extra  $1,000,000  will  annu- 
ally cost  5  per  cent,  for  interest  and  say  2l/2  per  cent,  for  de- 
preciation, a  total  of  $75,000  per  annum. 

The  cost  of  pumping  water  will  be  about  six  cents  per 
million   foot   gallons,'"   so   that   12.5   million   gallons  raised 


200  feet  will  cost  about  $54,750.  whereas  37.5  millions  raised 
to  the  same  height  will  cost  $153,250,  an  extra  cost  of  $109,- 
500  per  annum.  The  average  cost  in  21  cities  in  Wisconsin 
in  1911  was  $10.70  per  million  gallons  pumped.  On  this 
basis  the  annual  cost  would  be  $70,000  and  $228,000  respect- 
ively. 

Filtration  and  sterilization  will  cost  about  $3. 37  per  mil- 
lion gallons,13  to  which  is  added  the  cost  of  pumping  into 
filters,  making  a  total  of  $3.50.  So  that  in  the  first  city  this 
work  will  cost  about  $10,000  and  in  the  second  $48,000 — a  dif- 
ference of  about  $32,000  per  year. 

The  distributing  mains  sufficient  for  domestic,  industrial 
and  lire  purposes  should  satisfy  the  Xational  Hoard  of  Fire 
Underwriters'  standard  (1910)  and  also  allow  for  the  usual 
maximum    fluctuations   in  consumption. 

The  Xational  Board  of  Fire  Underwriters'  general  re- 
quirements may  be  expressed  by  the  following  equation: 
Y  =  1020  VX  (l  —  0.01  VX) 

V  =  gallons  per  minute.    X  =  population  in  thousands. 

The  cities  under  consideration  have  about  250,000  popu- 
lation, so  that  to  satisfy  the  above  requirements 
Y  1020  V250  (1  —  0.01    V250  =  13.570  gallons  per  minute. 

The  consumption  of  12,500,000  gallons  per  day  is  equal 
to  an  average  of  8,700  gallons  per  minute  and  37,500,000  gal- 
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U.S. 


Citj 


Province 
or 
State 

St.  John   N.B. 

Vancouver   B.C. 

Halifax   N.S. 

Quebec    Que. 

Hamilton  '   Out. 

Ottawa   Ont. 

Toronto   Ont. 

Montreal  •     ■  •  Que. 

New  York  City    N.Y. 

Buffalo    N.Y. 

Chicago   111. 

Philadelphia    Pa. 

Milwaukee   Wis. 

Kansas  City   Mo. 

Cincinatti   O. 

Pittsburg   Pa- 
St.  Louis   Mo. 

Cleveland   <>• 

Detroit    Mich. 

Baltimore   Md. 

St.  Paul   Minn. 

New  Orleans   La. 

Boston    Mass. 

Albany   N.Y. 

Sail  Lake  City  


Vienna   

Aachen   

Frankfort-on-Maine 

Wiesbaden   

Hamburg  

Munich  

Berlin  

Basel  

Copenhagen   

London   

Liverpool  . .  . 
Xcweastlc-on- 
1 1  nil  

Manchester  . .  . 
I  >evonporl  ... 

(ilasgow  

Nuneaton  

Stirling   

Plymouth  

Sydney   

Kiga  

Weardale  and  l 


ian, 

U.S. 
Gallons 
percapit  a 

250 
1G4 
260 
101 
148 
220 
120 
130 
1  I  1 
321 
235 
203 
1  15 
126 
131 
197 

10!) 
102 
17.1 
1  15 

61 

S3 
108 
242 
400 


,  and  European  Cities 

Populal  i  <  >  1 1 


4  2.500 
120,000 
46,600 
78.200 
8 1 .000 
87,000 
450,000 
555.000 
4,800,000 
4  25,000 
2,200,000 

1.600.000 
I  I  ().()()() 
300,000 
392,000 
550.000 
687,000 
560.000 

166.000 
560.000 
210,000 
370.000 
733,000 
101.000 


Source 
of 

Information 

Canadian  Commission  of  Conserv 
Canadian  Commission  of  Conserv 
Canadian  Commission  of  Conserv 
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tons  daily  represents  an  average  of  20,000  gallons  per  min- 
ute, but  the  maximum  rate  will  probably  be  about  150  per 
cent  ol  the  average.  Therefore  the  relative  requirements 
oi  the  two  cities  will  be  as  follows: — 

No.  1  City    No.  2  City 

Fire  purposes   13,570  13,570 

Domestic  and  industrial  purposes.  8,700  26,000 
Add  SOS   for  max.  hourly  demand.      4,350  13,000 

Total  gallons  per  minute   26,620  52,570 

In  other  words,  the  capacity  of  the  mains  in  the  city 
No.  1  will  be  only  one-half  of  that  in  No.  2. 

According  to  published  statistics"  distributing  mains  ab- 
sorb about  04  per  cent,  of  the  total  capital  expenditure. 
1  lu  re  are  other  published  figures  which  conflict  with  this 
percentage,  but  as  the  above  result  was  evidently  obtained 
by  careful  analysis  of  at  least  22  different  city  waterworks, 
it  may  be  taken  for  granted  that  it  is  reliable.  The  cost  of 
the  distributing  mains  in  No.  1  city  will  therefore  be  about 
•  -  to.000  and  in  No.  2  about  $4,480,000  and  additional  ex- 
penditure of  about  $040,000.  The  cost  of  operating  distribu- 
tion works  may  be  estimated  at  $2.50  per  million  gallons 
pumped'1  which  in  the  first  city  would  amount  to  about 
1 11.400  and  in  the  second  to  about  $34,200 — a  difference  of 
$22,800  per  annum. 

After  having  distributed  the  water  to  the  people,  the 
city  must  also  provide  sewers  to  drain  it  away  after  use  or 
misuse.  The  lateral  sewers  are,  of  course,  designed  for  flows 
which,  normally,  will  only  partially  fill  the  pipes.  The  trunk 
sewers  must  be  calculated  so  as  to  be  ample  to  accommo- 
date the  districts  served. 

Supposing  it  were  necessary  to  provide  one  main  con- 
duit to  the  outfall  works,  that  the  grade  were  1  in  5,000  and 
that  no  ground  water  were  admitted,  the  diameter  of  such  a 
sewer  to  convey  12.5  million  gallons  per  day  would  have  to 
be  about  54  inches  and  for  37.5  million  gallons  82  inches. 
This  does  not  take  into  account  the  hourly  fluctuations, 
otherwise  the  diameter  would  have  to  be  larger  in  each 
case.  Accepting  Cincinnati  prices,16  the  cost  of  these  con- 
duits would  be: 

54-in.  Diameter  Sewer 

Trenching  8  yds.  at  $1.25   $10.00 

Concrete,  1.38  yds.  at  $15.00    20.70  " 

Cost  per  foot  run   $30.70 

82-in.  Diameter  Sewer 

11.3  yds.  at  $1.25   $13.95 

2.24  yds.  at  $15.00    33.60 

$47.55 

That  is,  to  convey  three  times  as  much  sewage  as  would 
be  required  economically,  the  ratepayer  would  have  to  pay 
about  60  per  cent,  more  in  capital  expenditure  (and,  of 
course,  in  annual  taxes  for  interest  and  maintenance)  on 
such  trunk  sewers.  When  the  costs  of  vitrified  pipe  sewers 
are  analyzed,  it  will  be  found  that  the  extra  cost  for  sewer 
laid  to  carry,  say,  1,200  gallons  per  minute  and  3,600  gallons 
per  minute  will  be  in  the  following  ratio: — 
15-inch  pipe,  grade  1/600 

Vitrified  pipes    .75 

Trenching  10  feet  deep   .70 

Total  per  foot  run     $1.45 

24-inch  Pipe,  Grade  1/800 

Vitrified  pipes   $2.00 

Trenching  10  ft                        ..   .70 

$2.70 

The  extra  cost  is  86  per  cent.,  so  that  the  additional  cost 
to  convey  three  times  a  given  volume  of  sewage  increases 
as  the  diameter  of  the  sewers  diminishes.  The  cost  of  sew- 
ering a  city  is  probably  about  the  same  as  to  provide  water 
mains,  perhaps  more,  because  water  mains  operate  under 
pressure  and  sewers  by  gravity;  the  former  are  always  full, 


while  the  latter  are  generally  only  partially  full  and  conse- 
quently larger  in  diameter  or  dimensions.  Many  of  the  lat- 
eral  sewers  could  not  be  reduced  in  size  even  if  the  water 
consumed  were  maintained  at  50  gallons  per  capita,  but  many 
of  the  larger  sewers  could,  and  the  saving  in  capital  expendi- 
ture would  be  tangible. 

The  next  'item  of  expenditure  is  for  sewage  disposal 
works.  Whilst  to  some  degree,  it  is  true  that  an  extravagant 
use  of  water  does  not  necessarily  entail  the  construction  of 
works  to  treat  sewage  in  proportion  to  the  flow  or  volume,  it 
nevertheless  means  works  of  a  greater  capacity  than  would 
be  necessary  in  the  case  of  an  economical  water  consump- 
tion, for  tanks  and  pumps  must  be  in  some  relation  to  the 
hourly  quantity  of  sewage.  The  capacity  of  the  pumps 
(if  any)  must  be  more  than  equal  to  the  maximum  hourly  flow 
of  sewage,  with  reserve  pumps  and  power  as  well,  in  case 
of  breakdowns  or  other  contingencies  common  to  such 
plant.  The  velocity  of  the  flow  of  sewage  through  the  tanks 
must  not  for  long  periods  exceed  a  critical  limit.  To  attain 
tin's  condition  it  is  evident  that  tanks  capable  of  treating  37.5 
million  gallons  daily  will  be  much  larger  than  would  be 
necessary  for  a  discharge  of  one-third  that  volume. 

Mr.  George  M.  Wisner  in  his  report"  supplies  an  inter- 
esting table  of  costs  which  is  copied  below: — 


Type 
of 

tank 

Emscher 
Dortmund 
Straight  flow 
Straight  flow 


Nominal 
period  of 
settling 

3  hours 

4  hours 
8  hours 
6  hours 


Gallons 

per 
capita 

200 
200 
200 
200 


Cost 
per 
capita 

$1.44 
$0.84 
$0.77 
$0.58 


As  Emscher  or  two-storey  tanks  are  now  prominently 
before  us,  its  estimated  cost  per  capita  will  be  provisionally 
accepted.  To  maintain  the  same  velocity  for  150  gallons 
per  capita  daily,  the  cost  will  be 

150  50 

$1.44  X   ■  =  $1.08  and  for  50  gallons  per  day  $1.44  X  

200  200 

=  $0.36. 

The  writer  does  not  contend  that  the  cost  of  these  tanks 
will  be  in  strict  proportion  to  the  flow  of  sewage,  as  there 
are  items  of  expenditure  which  are  not  proportionate;  still, 
taken  as  an  entity,  the  cost  will  not  seriously  exceed  the 
above.  Mr.  Clark  when  discussing  a  plant  in  course  of  con- 
struction in  Baltimore,  stated  that  the  detention  period  with 
Emscher  tanks  would  be  two  hours18 — the  ordinary  standard 
detention  period — consequently  to  maintain  this  detention 
period  as  closely  as  possible  the  number  or  sizes  of  the 
tanks  must  in  the  cases  under  present  discussion  be  approxi- 
mately in  the  same  ratio  as  to  dimension  and  cost.  But  to 
allow  for  contingencies,  assume  that  the  cost  would  be  $1.10 
and  $0.40  respectively  per  capita,  then,  250,000  X  $1.10  = 
$275,000,  and  250,000  X  $0.40  =  $100,000,  a  difference  of  $175,- 
000,  which  at  5  per  cent,  interest  and  2  per  cent,  maintenance, 
etc.,  means  $12,250  per  annum. 

Perco-.filters  again  are  designed  to  deal  with  about  2,000.- 
000  gallons  per  acre  daily.  The  Columbus  filters  were  de- 
signed for  this  rating.  Mr.  George  W.  Fuller  states  in  his 
book  that  his  practice  has  been  to  specify  for  average  con- 
ditions, a  6-foot  filter  at  an  average  rate  of  two  million  gal- 
lons per  acre  per  day.19  This  would  be  for  a  sewage  flow  of 
separate  sewers  approximately  100  gallons  per  capita  daily. 
It  is  contended  that  perco-filters  will  deal  with  approximately 
the  same  quantity  of  organic  matter  per  acre  per  day,  regard- 
less of  the  degree  of  dilution — in  other  words,  the  organic 
matter  from  a  residential  city  will,  in  the  aggregate,  amount 
roughly  to  the  same  quantity  whether  it  be  contained  in  a 
large  or  small  volume  of  water.  The  British  Government 
(Local  Government  Board)  ordinarily  requires  in  the  case 
where  there  is  no  land  for  subsequent  treatment  or  a  large 
river  for  effective  dilution,  a  filter  6  feet  deep  and  one  acre 
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in  area  for  each  million  gallons  of  sewage  dry  weather  flow, 
but  when,  as  is  the  practice  in  America,  a  river  is  available 
for  the  ultimate  oxidation  of  the  filtrate,  then  the  area  is 
about  one-half.  It  is  therefore  reasonable  to  postulate  that 
for  a  consumption  of  50  gallons  per  capita  daily  the  area 
of  filter  will  be  about  one  acre  per  million  gallons  and  for 
150  gallons  per  day  an  area  of  one  acre  for  each  two  million 
gallons,  on  which  basis  the  respective  areas  will  be  about 
12]/2  and  18f£  acres.  A  reserve  must  be  added — say,  ten 
per  cent. — which  will  increase  the  areas  to  13.75  and  20.625 
acres.  Mr.  Wisner  estimates  the  cost  of  perco-filters  at 
about  $28,000,  while  according  to  the  experience  of  other 
cities  the  average  was  about  $38,000.2°  Basing  the  cost  at 
$30,000  per  acre  the  first  case  will  require  an  expenditure  of 
$112,500  and  the  second  $618,750— a  difference  of  $206,250, 
which  at  5  per  cent,  interest  is  equivalent  to  an  annual  bur- 
den of  $10,312.  The  cost  of  operating  and  maintaining  these 
filters  may  be  placed  at  $2.00  per  million  gallons."1  This  will 
amount  to  12.5  X  365  X  2  =$9,125  and  37.5  X  365  X  2  == 
$27,375. 

Sterilization  of  the  filtrate  by  hypochlorite  of  lime  costs 
about  $1.67  per  million  gallons  treated,"  when  4y2  parts  of 
available  chlorine  per  million  parts  are  applied.  This  for 
the  first  case  would  mean  $7,620  and  in  the  second  $22,860. 

Summarizing  the  items  already  mentioned  in  the  forego- 
ing observations,  the  following  results  are  obtained: 

No.  1  city  No.  2  city 

consumption  consumption 

oOg.p.c.d.  loOgp.c.d. 

Interest  and  depreciation    on  total 

capital  on  waterworks,  per  annum  $450,000  $525,000 

Annual  cost  of  pumping                          54,750  153,250 

Annual  cost  of  filtration  and  ster- 
ilization                                               16,000  48,000 

Annual  cost  of  distribution   works..    11,400  34,200 

Total  on  waterworks  $532,150  $760,450 

Annual  cost    of    operating  sewage 

tanks,  plus  interest                            $  7,000  $  19,250 

Annual  cost  of  operating  perco  filters 

plus  interest                                         29,750  58,312 

Sterilization  of  filtrate                              7,620  22,860 

Total    ...    $44,370  $100,420 

Adding  the  two  expenditures  together  we  arrive  at  a 
rough  idea  of  what  it  means  to  the  ratepayers: 

No.  1  City       No.  2  City 

Waterworks   $532,150  $760,450 

Sewer  works   44,370  100,420 

Total  cost   $576,520  $860,870 

The  difference  of  $284,350,  capitalized  at  5  per  cent.,  will 
represent  a  decent  sum  of  $5,687,000. 

The  writer  has  advisedly  adopted  published  figures  and 
in  doing  so  has  quoted  the  authorities,  but  it  is  manifest  that 
the  above  estimates  serve  only  as  indications,  and  there- 
fore each  city  must  be  considered  separately,  although  the 
foregoing  statistics  answer  as  direction  posts  to  those  who 
will  analyse  carefully  the  financial  results  to  be  obtained  in 
their  own  cities.  The  foregoing  will  afford  a  sufficiently  safe 
basis  to  warrant  a  close  scrutiny  into  the  relative  cost  to  the 
ratepayers  of  an  economical  versus  an  extravagant  consump- 
tion of  water.  Furthermore,  in  those  cities  where  the  water 
supply  is  controlled  by  companies,  the  foregoing  observa- 
tions will  suffice  to  show  what  waste  means  to  them,  and 
to  their  customers.  The  dividend-producing  power  of  any 
franchise  depends  on  an  efficient  management  and  this  in 
its  turn  means  the  stoppage  of  all  preventable  waste. 

Sources  of  Information 
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'Lehmann'a  Hygiene,  1900. 

'Hutte  Engineers'  Pocket  Hook,  I'M  I . 
"Stadtischc  Tiefbauwessen,  Frankfort,  1908, 

"American  Waterworks  Ass.M  i.it  1.  .ti   Proceedings,  1912. 


'Proceedings  Institution  of  Municipal  &  County  Engineers, 
Vol.  XXXVIII. 

"Proceedings  Institution  of  Municipal  &  County  Engineers, 
Vol.  XXXVII. 

"Proceedings  American  Waterworks  Association,  1911. 

'"Water  Supplies,  Turneaure  and  Russell,  page  22. 

"Wisconsin  Railroad  Commission  Report,  1911,  p.  453. 
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"Sewage  Disposal,  George  W.  Fuller,  1912,  page  697. 
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"Report  on  Plan  of  Sewerage,  Cincinnati,  1913,  page  567. 


A  dam  325  feet  long  between  abutments  has  been  built 
at  F'enelon  Falls,  Ont.,  for  the  Dominion  Government,  by 
Messrs.  McPhee  &  Kehoe,  of  Brechin.  The  structure  takes 
the  place  of  an  old  wooden  dam  which  was  in  service  for 
many  years.  There  are  twelve  large  reinforced  piers  with 
grooves  for  holding  the  stop-logs.  A  track  provides  for  con- 
veying the  machinery  necessary  for  adjusting  the  stop-logs. 
The  total  cost  of  the  work  has  been  approximately  $55,000 


The  harbor  works  at  St.  John  are  being  pushed  with 
the  greatest  vigor  in  anticipation  of  an  increased  traffic  in 
grain  and  other  food  stuffs  between  Canada  and  Great  Brit- 
ain this  winter.  The  new  pier,  which  will  probably  be  utilized 
by  the  steamers  of  the  Canadian  Pacific  Railway,  will  be 
ready  for  business  on  the  first  of  December.  A  large  ware- 
house is  now  in  course  of  erection,  and  an  elaborate  scheme 
of  reclamation  is  being  carried  out  with  a  view  to  provid- 
ing enlarged  trackage  facilities. 


The  following  is  the  1914-15  programme  of  the  Can- 
adian Society  of  Civil  Engineers.  The  meetings  will  be  held 
at  the  Society's  headquarters,  176  Mansfield  Street,  Mont- 
real: October  22,  general  section  meeting;  November  5, 
monthly  meeting;  November  19,  electrical  section  meeting; 
December  3,  mechanical  section  meeting;  December  17. 
monthly  meeting;  January  7,  mining  section  meeting;  Febru- 
ary 4,  monthly  meeting;  February  18,  general  section  meet- 
ing; March  4,  monthly  meeting;  March  18,  electrical  section 
meeting;  April  1,  mechanical  section  meeting;  April  8, 
monthly  meeting;  April  22,  mining  section  meeting.  Mr. 
Walter  J.  Francis  is  Chairman  of  the  Committee  on  Meet- 
ings. 


There  is  further  trouble  with  the  proposed  new  build- 
ing by-laws  for  Montreal,  and  the  adoption  of  a  new  code 
is  still  a  long  way  off.  More  than  two  years  ago  the  diall- 
ing of  the  code  was  put  into  the  hands  of  a  committee  re- 
presenting the  architectural,  engineering,  and  contracting  in- 
terests, and  in  turn   the  duties  were  delegated  to  Messrs 

W.  J.  Francis  and  J.  Venne.   These  gentlemen,  after  many 

sittings  and  the  lukewarm  support  of  the  City  Council,  draft 
cd  a  number  of  by-laws,  which  it  is  understood  were  sent 
direct  t<>  the  Council  without  being  referred  to  the  general 
committee.  The  Council  asked  the  law  department  to  study 
the  code,  and  this  entailed  further  delay.  The  City  At- 
torney's report  is  to  the  effect  that  the  proposed  new  code 
will  require  revision  to  weld  it  into  a  harmonious  whole. 
The  matter  has  been  referred  to  the  Legislation  Committee 
i>f  the  Council. 
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The  Efficient  and  Inoffensive  Treat- 
ment of  Sewage 

By  Rudolph  Hering,  D.Sc,  C.E. 


SINCE  the  introduction  of  water  supplies  into 
cities  the  subject  of  sewage  treatment  has  be- 
cotne  an  important  one  in  many  cities.  The 
water  as  it  passes  through  the  city  receives  the 
dirt,  dust,  and  excrementa]  discharges  from  our  houses 
and.  together  with  rain  water,  also  the  dirt  and  dust 
that  has  accumulated  upon  the  streets,  roofs,  etc.  We 
have  turned  the  clean  water  furnished  us  into  dirty 
water,  then  called  sewage,  which  is  discharged  into 
-ewer-  and  reaches  the  nearest  watercourses  and,  with 
them,  finally  the  ocean. 

As  cities  grew  and  the  watercourses  were  small 
their  water  frequently  became  offensive.   The  heavier 


■.  Hering. 


matters  were  deposited  in  the  streams  as  sludge  and 
putrefied,  while  the  flowing  water  was  deprived  of  its 
dissolved  oxygen,  and  both  sludge  and  water  became 
offensive. 

It  was  found  later  that  diseases  were  caused  by  cer- 
tain bacteria  which  were  discharged  from  our  bodies 
while  sick,  and  entered  the  sewers  and  the  streams. 
Sometimes  these  germs  became  free  and  infected  the 
air,  or  the  polluted  water  was  used  in  such  ways  that 
the  germs  entered  human  bodies  and  made  them  sick. 
Gradually,  therefore,  the  sewage  question  became  not 
onlv  one  of  convenience  of  city  life  but  one  of  health. 

The  first  serious  troubles  were  experienced  in  Eng- 
land, where  the  communities  are  crowded  and  the  fiv- 
ers are  small.  England  had  also  been  the  first  country 
to  generaly  introduce  modern  water  supplies  into 
houses.  Many  of  its  rivers  soon  began  to  get  fou!  and 
sometimes  dangerous  to  health.  Therefore  the  subject 
of  sewage  collection  and  disposal  received  most  atten- 
tion and  the  first  satisfactory  solutions  in  England. 

To-day  we  have  reached  the  conclusion  in  all  civil- 
ized countries  that  it  is  practicable  and  economical  to 
collect  sewage  from  houses  and  cities,  and  to  carry  it 

"  Extracted  from  a  paper  presented  at  a  meeting  of  the  Mechanical 
and  Engineering  Sections  of  the  Franklin  Institute. 


away  underground  in  sewers,  to  be  delivered  either  into 
flowing  streams  or  onto  land  in  such  ways  that  it  will 
neither  become  a  nuisance  nor  be  of  any  injury  to 
health. 

We  can  now  design  the  house  sewers  or  drains  and 
the  receptacles  of  the  waste  water  in  such  a  way  that 
by  cleanliness  and  proper  ventilation  we  need  not  have 
a  nuisance  in  the  house  nor  give  disease  germs  in  the 
sewage  an  opportunity  to  enter  the  same.  We  can 
now  design  the  city  sewers  in  a  way  so  that  they  can 
carry  the  sewage  or  dirty  water  from  the  houses  to  the 
outfalls  without  causing  any  nuisance  or  danger  to 
health  on  the  streets. 

There  are  many  cities,  particularly  in  Europe, 
where  there  is  no  offensive  odor  within  the  sewers. 
In  Paris,  Hamburg,  Wiesbaden,  and  other  cities  even 
visitors  regularly  inspect  them  who  desire  the  sensa- 
tion of  passing  through  these  waste-water  channels 
under  the  streets.  I  feel  satisfied  that  it  is  only  a 
question  of  time  when  in  all  cities  we  shall  have  our 
sewerage  systems  so  built  and  maintained  that  no  more 
offence  will  arise  from  them  than  we  now  expect  in 
our  bathrooms,  water-closets,  or  kitchens. 

When  the  sewage  from  the  house  gets  into  the  sew- 
er it  consists  of  liquids  and  solids.  At  first  nearly 
all  of  the  matter  which  is  liable  to  become  offensive 
is  in  solid  form.  The  sewage  can  be  strained  when 
leaving  a  house,  and  the  liquid  on  standing  will  rarely, 
if  ever,  become  foul,  because  whatever  little  dissolved 
organic  matter  it  may  contain  is  oxidized  by  the  large 
quantities  of  dissolved  oxygen.  As  the  sewage  runs  on 
the  solid  matter  is  more  and  more  dissolved.  After 
a  mile  or  two,  and  generally  at  the  outfalls,  we  find 
that  about  one-half  of  the  waste  organic  matter  is  in 
solution.  After  flowing  many  miles  a  still  larger 
part  is  dissolved. 

It  is  important  to  realize  this  last  fact,  because  the 
question  of  sewage  disposal  and  treatment  is  very 
much  dependent  upon  the  physical  condition  of  the 
sewage  and  whether  there  is  much  organic  matter  in 
solution  or  not. 

The  nuisance  resulting  from  sewage  is  caused  by 
the  gradual  exhaustion  by  this  matter  of  the  oxygen 
dissolved  in  the  water.  Organic  matter  as  it  decom- 
poses first  consumes  oxygen,  and  when  the  latter  is 
all  gone  an  entire  change  takes  place  in  the  process, 
and  hydrogen  is  then  consumed.  The  first  process  w  e 
call  putrefaction,  and  it  is  quite  offensive.  It  is  the 
condition  which  we  have  tried  to  prevent  and  can  now 
prevent,  knowing  better  than  formerly  the  conditions 
under  which  it  occurs. 

Both  oxidation  and  putrefaction  are  accomplished 
by  the  action  of  bacteria,  which  fact,  as  it  concerns 
sewage,  has  been  known  only  for  the  last  thirty  or 
forty  years.  Since  the  discovery  of  bacterial  action  in 
converting  dead  organic  into  mineral  matter  we  util- 
ize two  classes  of  bacteria  for  this  purpose.  One  class 
is  that  of  the  aerobic  bacteria  which  cause  oxidation  in 
the  presence  of  oxygen;  the  other  class  is  that  of  the 
anaerobic  bacteria  which  live  in  the  absence  of  oxygen. 
We  are  concerned,  however,  with  two  orders  of  an- 
aerobic bacteria.    One  produces  putrefactive  or  offen- 
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sive  conditions,  the  other  does  not.  This  fact  has  been 
applied  to  sewage  treatment  only  within  a  few  years. 
'1  he  latter  kind  are  not  putrefactive;  they  decompose 
the  sewage  without  oxidation  and  yet  do  it  in  an  en- 
tirely inoffensive  way.  Offensiveness  is  caused  by  the 
production  of  bad-smelling  gases,  of  which  the  princi- 
pal one  is  sulphuretted  hydrogen.  We  can  now  pre- 
vent the  development  of  sulphur  bacteria,  which  pro- 
duce this  gas,  by  creating  conditions  which  allow  other 
bacteria  to  develop  which  marsh  gas  and  carbon  di- 
oxide, neither  of  which  is  offensive.  In  the  modern 
methods  of  sewage  treatment  we  therefore  endeavor 
to  utilize  the  aerobic  bacteria,  and,  of  the  anaerobic 
bacteria,  chiefly  those  which  produce  marsh  gas  and 
carbon  dioxide.  This  practice  constitutes  the  great- 
est progress  we  have  made  in  sewage  treatment  during 
the  last  few  years. 

We  can  now  say  that  the  entire  process  of  sewage 
collection  and  disposal,  from  start  to  finish,  can  be 
conducted  inoffensively.  We  do  not  hesitate,  as  we 
did  less  than  fifty  years  ago,  to  have  a  bathroom  next 
to  our  bed  or  living-room.  The  kitchen  sink  has  less 
odors  than  formerly.  Street  sewers  in  many  cities  are 
no  longer  offensive. 

We  have  not  yet  advanced  as  far  as  this  in  all  street 
sewers,  particularly  in  our  country,  because  they  are 
not  all  properly  built  nor  cleaned.  The  suspended 
matter  carried  by  the  sewage  is  frequently  retained 
either  by  deposit  or  by  the  roughness  of  the  sewer  lin- 
ing or  by  eddies  formed,  where  the  How  is  not  regular, 
in  such  cases  where  the  retention  is  more  than  a  day 
the  dissolved  oxygen  becomes  exhausted  and  putrefac- 
tion begins.  To  prevent  this  retention  the  sewage 
must  have  a  steady  and  regular  flow  and  rapid  veloci- 
ties, and  the  interior  surface  against  which  the  sew- 
age flows  must  be  as  smooth  as  practicable.  All  the 
progress  in  city  sewerage  that  has  been  made  in  the 
last  fifty  years  has  been  along  these  lines,  so  that  as  a 
result  thereof  the  sewage  not  only  is  devoid  of  odors 
in  the  sewer  but  is  delivered  at  the  outfall  with  a  rem- 
nant of  dissolved  oxygen  and  without  putrefaction.  In 
fairly  good-sized  towns  properly  sewered  and  where 
the  sewers  are  kept  clean  I  have  never  observed  at  the 
outlet  anything  worse  than  a  stale  odor. 

To  get  this  result  we  should  also  have  proper 
means  of  flushing  the  sewers,  and  also  of  well  venti- 
lating them  so  that  they  contain  fresh  air  at  all  times. 
The  oxygen  of  the  air  replenishes  what  is  being  ex- 
hausted by  decomposing  matter  in  the  water  and  by 
the  temporarily  stranded  matter  along  the  sides.  In 
Europe  it  is  customary  to  flush  the  smaller  sewers 
once  or  twice  a  week,  the  larger  ones  once  or  twice  a 
month.  In  our  country  we  do  not  yet  flush  the  sew- 
ers as  much  as  we  should,  and  in  most  cities  the  flush- 
ing is  left  to  the  rain-water  which  enters  occasionally. 
Uain-water  flushing  may  prevent  serious  deposits,  but 
it  will  not  prevent  temporary  deposits  which  produce 
the  objectionable  odors.  Small  sewers  are  flushed  by 
automatic  flush  tanks,  which  generally  keep  the  small- 
er sewers  in  a  better  condition  than  the  larger  ones. 

Flushing  and  ventilating  not  only  prevent  nuisance 
but  also  help  to  remove  disease  germs.  Ventilation 
either  tends  to  desiccate  them  or  to  scatter  them  by 
dilution  to  points  where  they  are  likely  to  perish. 
Rushing  carries  them  away  to  the  outfall.  A  large 
number  of  pathogenic  bacteria  connected  with  typhoid 
fever  and  diarrhoea!  diseases  are  doitbtlesa  contained 
in  sewers.  Yet  careful  inquiries  made  in  Europe  and 
here  have  not  resulted  in  the  discovery  of  a  single 
case  of  typhoid  fever  or  dysentef)  which  could  be  di 


rectly  traced  to  sewer  air  where  sewers  had  been  kept 
clean  and  fresh. 

Sewers  were  first  introduced  for  the  purpose  of 
carrying  away  rain-water.  It  was  only  a  second 
thought  to  carry  away  also  the  waste  water  from  the 
houses  through  the  introduction  of  the  so-called  wa- 
ter-carriage system  of  sewage  removal.  The  method 
of  uniting  the  sewage  and  rain-water  in  the  same 
channel  has  caused  what  is  known  as  the  combined 
system  of  sewerage. 

In  recent  years  it  has  frequently  been  found  more 
economical  to  carry  the  dirty  water  or  sewage  away 
by  a  separate  system  of  pipes,  and  the  rain-water  by 
another  system.  An  economy  results  from  the  fact 
that  in  building  up  town  areas  we  are  generally  more 
concerned  at  first  in  removing  the  dirty  house  watci 
in  pipes  than  the  street  water,  and  are  willing  to  let 
the  latter  run  off  on  the  surface  so  long  as  no  trouble 
is  caused  thereby.  When  the  latter  becomes  objec- 
tionable, then  it  often  happens  that  much  shorter 
drains  are  required,  because  the  rain-water  is  com 
paratively  clean  and  can  be  discharged  into  any  near 
brook,  while  the  sewage  must  be  carried  farther  a  wax 
and  perhaps  must  be  treated.  Sometimes  a  city  has 
both  systems,  as,  for  instance.  Philadelphia,  where  the 
combined  system  is  used  for  the  largest  part,  but 
where  in  the  suburbs  there  are  sections  where  the 
separate  system  has  been  preferred  as  being  less  ex- 
pensive. 

The  separate  system  is  generally  preferred  where 
the  sewage  must  be  treated  in  some  way,  and  where 
it  must  be  pumped.  Should  there  be  a  large  amount 
of  rain-water  mixed  with  the  sewage,  the  treatment 
and  the  pumping  become  expensive. 

The  question  has  frequently  been  raised  as  to 
whether  or  not  the  first  flow  of  the  rain-water,  which 
generally  carries  manure  and  dust  from  the  streets  of 
a  city  and  a  great  many  bacteria  deposited  upon  the 
street  surface,  should  be  carried  into  the  sewers  or 
kept  separate  in  the  storm-water  drains.  Dr.  William 
Dunbar,  of  Hamburg,  very  carefully  determined  the 
condition  of  the  street  water  at  the  beginning  and  at 
the  end  of  a  storm,  lie  found  that  at  the  beginning 
the  water  was  as  foul  as  the  sewage  in  the  sewers.  It 
is  very  desirable,  therefore,  if  it  can  be  practically 
done,  that  in  the  case  of  a  separate  system  the  first 
wash  from  the  streets  be  taken  into  the  sewers,  so 
that  it  can  be  treated  with  the  sewage.  This  expedient 
is  followed  in  some  cities  in  Europe,  and  I  think  that 
in  the  future  it  will  be  followed  more  frequently  in 
our  country  than  heretofore. 

Another  most  important  part  of  a  city  sewerage 
system  is  the  final  disposal  of  the  sewage.  This  should 
be  accomplished  in  a  manner  so  that  it  will  not  be 
harmful  nor  unpleasant.  We  should,  therefore,  soon 
determine  upon  a  place  of  final  discharge  and  a  meth- 
od of  treatment  to  which  it  should  be  subjected. 

Such  a  treatment  may  be  complex.  W  e  have  to 
consider  disease  germs  on  account  of  the  danger  to 
health,  and  the  putrefying  matter  so  far  as  a  nuisance 
is  concerned.  We  have  further  to  distinguish  between 
the  most  economical  ways  to  prevent  both  of  these 
tn  tubles, 

One  part  of  the  sewage  is  solid  matter  in  suspen 
Sion,  and  the  other  part  is  liquid  matter  together  with 
line  suspended  matter  which   will  ni>t   readily  settle 
out  but  remains  in  the  liquid  and  causes  it  to  be  more 
or  less  turbid. 

For  the  purpose  of  any  subsequent  treatment  it  is 
best  to  divide  the  sewage  into  these  two  parts,  be- 
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cause  the  treatment  of  the  solids  demands  an  entirely 
different  process  from  that  of  the  liquids. 

The  first  tiling  to  be  done,  therefore,  when  sewage 
i>  to  receive  any  treatment,  is  to  allow  the  suspended 
matter  to  be  held  hack  and  separated  from  the  liquid 
matter,  so  far  as  this  is  practicable. 

The  collection  of  the  solid  matter  is  accomplished 
by  screens  and  hy  sedimentation.  Many  sewers, 
when  they  discharge  into  rivers,  have  screens  near 
their  outfalls  causing  the  larger  matters  to  be  retained, 
taken  out.  and  separately  disposed  of.  Sometimes  this 
matter  is  pressed,  squeezing  out  much  of  the  liquid, 
and  the  remaining  matter  is  either  buried  or  burned. 

W  here  screening  is  not  adopted  there  is  no  way  of 
keeping  out  the  floating  matter,  except  by  retaining 
the  sewage  in  large  basins  in  which  the  floating  mat- 
ter gathers  at  the  top  and  from  where  it  can  be  re- 
moved at  the  surface.  The  retention  of  the  sewage 
also  causes  the  heavier  matters  to  deposit. 

When  the  oxygen  in  the  sewage  is  exhausted  the 
deposited  matter  or  sludge  begins  to  putrefy,  and  the 
evolution  of  gases  causes  the  entire  mass  of  sewage 
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Vertical  section  through  Imhoff  tank  at  right  angles  to  the  direction 
of  sewage  flow. 

and  sludge  to  become  putrescent  or  septic  and  emit 
strong  odors.  Many  studies  have  been  made  and  per- 
haps a  hundred  patents  have  been  taken  out  relating 
to  the  treatment  of  this  sludge  so  that  the  results  would 
be  acceptable  both,  from  the  standpoint  of  cost  and 
nuisance. 

The  most  common  treatment  has  been  to  put  the 
sludge  upon  fields,  where  it  was  dried,  ploughed  in, 
or  covered  with  lime,  etc.  It  has  also  been  pressed, 
mixed  with  strong  fertilizers  or  pulverized  and  used  as 
manure. 

In  order  to  have  a  more  complete  removal  of  the 
suspended  matter  from  the  sewage,  lime  was  added  to 
the  water.  The  resultant  sludge,  increased  in  quan- 
tity, was  then  usually  dumped  or  pressed  into  solid 
cakes,  for  use  as  fertilizer. 

All  the  processes  of  treating  sludge  were,  how- 
ever, not  very  satisfactory  because  of  the  resulting 
stenches.  Yet  they  had  to  be  recommended  as  the 
best  known  expedients,  and  on  account  of  the  offensive 
odor  it  was  necessary  to  locate  the  treatment  works 
far  away  from  the  inhabited  parts  of  the  cities.  Only 


a  few  years  ago  the  city  of  Baltimore  bought  a  strip 
of  land  about  1,000  feet  wide  outside  of  its  works  in 
order  to  obviate  any  nuisance. 

About  eight  years  ago  a  German  engineer  erected 
sonic  experimental  plants  at  Essen,  modelled  after  the 
experience  gained  at  the  sewage  fields  near  Hampton, 
England,  where  Dr.  Travis  had  been  making  some 
promising  studies.  The  Essen  experiments,  under- 
taken by  Dr.  Imhoff,  resulted  in  the  discovery  of  a 
means  of  securing  a  collection  and  a  treatment  of  the 
sewage  sludge  that  was  not  offensive. 

This  process  is  now  known  as  that  of  the  Imhoff 
tank  treatment,  varying  the  process  from  that  used 
at  Hampton,  by. preventing  any  circulation  in  that  part 
of  the  tank  where  the  sludge  is  deposited  and  where 
it  ferments,  Dr.  Imhoff  has  succeeded  in  establishing 
a  decomposition  confined  to  the  biological  action  of 
such  classes  of  bacteria  which  develop  substantially 
only  marsh  gas  and  carbon  dioxide  gas,  neither  of 
which  has  an  odor. 

It  is  known  that  if  no  fresh  sewage  flows  over  de- 
composing sludge,  to  supply  it  with  miscellaneous 
sewage  bacteria,  the  controlling  bacteria  in  the  sludge 
are  confined  substantially  to  but  two  classes ;  namely, 
those  producing  the  two  inoffensive  gases  just  men- 
tioned. 

The  Imhoff  tank  consists  of  practically  two  tanks, 
one  over  the  other.  Through  the  upper  one  the  sew- 
age flows  with  a  velocity  reduced  so  much  that  its 
suspended  matter  will  settle.  It  requires  a  passage 
through  the  tank  of  from  1  y2  to  2y2  hours.  This  mat- 
ter is  allowed  to  slip  through  a  slot  into  a  lower  cham- 
ber in  such  a  way  that  no  possibility  exists  for  any 
solid  matters  to  rise  and  again  mix  with  the  fresh  sew- 
age passing  by  in  the  upper  tank.  There  are  special 
shafts  provided  for  the  ascent  of  any  fat  or  light  mat- 
ter, which  should  rise  with  gas  bubbles  from  the  lower 
chamber,  and  to  form  a  scum  in  the  shaft,  to  be  re- 
moved when  necessary.  This  scum  is  usually  small  in 
amount  and  could  be  readily  removed  if  it  becomes 
excessive.  It  has  no  objectionable  odor  in  an)'  of  the 
existing  plants. 

The  accumulating  sludge  in  the  lower  tank,  when 
it  has  become  ripe  and  the  existing  bacteria  have  been 
practically  exterminated,  has  no  odor.  This  can  be 
found  by  extracting  some  of  it  from  different  depths. 
According  to  the  character  of  the  sewage,  it  requires 
about  three  to  five  months  to  be  decomposed  sufficient- 
ly so  that  it  will  not  become  putrescent  when  again 
exposed  to  the  air.  The  decomposed  sludge  is  with- 
drawn from  the  bottom  of  the  tank  automatically, 
and,  being  deprived  of  its  slimy,  putrescible  matter, 
it  is  friable  and  porous,  looking  very  much  like  garden 
soil,  to  which  it  is  very  similar.  The  latter  has  been 
formed  from  the  leaves  and  branches  without  putrefac- 
tion and  with  the  evolution  of  the  same  inoffensive 
gases,  such  as  marsh  gas  and  carbon  dioxide,  which 
produces  the  decomposition  in  the  Imhoff  tanks.  It 
rapidly  drains  put  its  superfluous  water,  and  dries  in 
well-drained  beds  within  a  week  sufficiently  to  be 
spaded  and  removed. 

There  are  over  one  hundred  plants  in  operation  in 
Germany  and  this  country,  and  reports  indicate  that 
in  none  of  them  which  are  properly  operated  does  the 
sludge  have  an  offensive  odor.  Tn  America  the 
largest  plant  is  in  Atlanta,  Ga.,  and  there  is  one  at 
Holmesburg,  Philadelphia,  below  the  Torresdale  Wa- 
ter Filtration  Plant. 

It  is  gratifying,  therefore,  that    we    have  now  a 
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means  of  treating  the  sludge  so  that  it  will  not  be  of- 
fensive, and  we  believe  that  by  the  same  process  the 
disease  germs  contained  in  the  sludge  will  have  perish- 
ed by  the  time  it  is  extracted  and  dried. 

Before  sewage  reaches  the  tanks  it  is  advisable, 
particularly  where  the  sewage  contains  street  wash,  to 
take  out  any  gravel  or  sand  (i.e.,  grit).  This  deposi- 
tion is  secured  in  a  special  small  chamber  where  the 
velocity  of  the  sewage  is  reduced  to  about  12  inches  in 
a  second.  This  reduction  will  cause  the  grit  to  de- 
posit and  the  rest  of  the  suspended  matter,  which 
contains  the  foul  matter,  to  pass  on  to  the  settling 
chambers.  In  these  tanks  the  velocity  is  much  more 
reduced,  generally  to  about  one-tenth  inch  per  second. 
This  comparatively  quiescent  state  causes  the  deposi- 
tion of  practically  all  of  the  foul  suspended  matter 
which  forms  the  bulk  of  the  sludge.  We  use  the  term 
"settleable"  matter  because  there  is  not  deposited  the 
fine  suspended  matter  which  may  cause  putrefaction 
and  which  must  be  treated  together  with  the  dissolved 
organic  matter. 

In  order  to  increase  the  quantity  of  settleable 
sludge,  experience  has  shown  that  by  adding  a  preci- 
pitant to  the  sewage  a  large  percentage  of  this  fine 
matter  and  even  some  of  the  dissolved  matter  can  be 
coagulated  and  also  settle  into  the  lower  tank.  In 
the  latter  case  the  effluent  sewage  is  much  clearer,  but 
the  size  of  the  lower  tank  must  be  correspondingly  in- 
creased on  account  of  the  added  sludge  and  precipitant. 
It  is,  of  course,  a  question  to  be  determined  in  each 
case  as  to  whether  or  not  it  is  necessary  or  wise  to 
add  a  chemical  precipitant. 

You  have  all  heard  of  the  septic  tank.  This  was 
first  used  under  this  name  in  the  city  of  Exeter,  Eng- 
land, and  it  was  found  that  in  a  single  basin  where  the 
sewage  was  retained  at  least  eight  hours  most  of  the 
suspended  matter  was  deposited  on  the  bottom  and 
underwent  putrefaction.  It  was  allowed  to  remain  in 
the  tank  until  fairly  wrcll  rotted  out,  which  generally 
took  at  least  a  year. 

This  was  a  process  of  putrefaction  which  produced 
chiefly  sulphuretted  hydrogen,  and,  therefore,  not  only 
the  liquid  but  also  the  putrefying  sludge  sent  up  bub- 
bles of  offensive  gas.  Notwithstanding  this  fact,  sep- 
tic tanks  have  been  very  extensively  used  on  account 
of  their  relative  economy  as  compared  to  other  pro- 
cesses, and  it  was  even  heralded  as  the  long-expected 
final  solution  of  the  sludge  question.  A  good  deal  of 
the  sludge  disappeared,  so  that  in  a  few  cases  but  ten 
per  cent,  of  the  original  quantity  was  left;  in  most 
cases  the  record  is  from  25  to  50  per  cent.  The  reduc- 
tion in  the  quantity  of  sludge  handling  was  the  chief 
attraction  of  this  process. 

On  account  of  the  odor  septic  tanks  were  isolated 
and  kept  far  away  from  inhabited  sections  of  a  city. 
In  the  city  of  Saratoga,  N'.Y.,  there  is  a  well-devised 
system  of  sewers  and  of  sewage  treatment,  with  pos- 
siblv  the  best  installment  of  a  septic  tank  in  this  coun- 
try. The  odor  from  the  tank,  however,  is  very  strong. 
In  one  of  the  suburbs  of  Berlin  1  namely,  Wilmcrs- 
dorf)  septic  tanks  are  also  used  with  similar  results. 
The  odor  from  the  tanks  was  found  to  be  perceptible 
over  a  mile  away. 

We  cannot  place  much  reliance  on  the  figures  given 
as  to  the  reduction  of  the  sludge,  because  so  much  de- 
pends upon  the  amount  of  water  contained  therein. 
If  we  have  originally  95  per  cent,  of  water  in  the  sludge 
and  reduce  the  same  to  90  per  tent,  we  have  diminish 

ed  the  quantity  of  sludge  practically  one-half.  This 


fact  makes  it  necessary,  when  comparing  quantities  of 
sludge,  to  compare  also  their  percentages  of  water. 

The  sludge  of  the  septic  tank  is  of  a  different  char- 
acter from  that  of  the  Imhoff  tank.  It  is  not  as  thor- 
oughly decomposed,  generally  retains  a  large  amount 
of  fine  and  slimy  matter  with  a  large  amount  of  water, 
and  after  withdrawal  does  not  become  spadeable  some- 
times for  several  months. 

The  last  subject  to  be  mentioned  is  the  treatment 
of  the  liquids  after  they  have  been  freed  from  the  set- 
tleable suspended  matter  by  passing  through  the  tanks. 
There  are  still  generally  left  a  substantial  amount  of 
fine  suspended  particles  and  a  large  amount  of  dis- 
solved organic  matter.  The  oxygen  contained  in  the 
water  is  rapidly  extracted. 

If  the  sewage  is  discharged  into  a  running  stream, 
and  if  there  is  enough  oxygen  in  it  to  oxidize  its  or- 
ganic matter,  a  decomposition  of  the  organic  matter 
will  take  place  in  the  water.  This  method  of  oxidiza- 
tion in  running  streams  is  a  practicable  and  legitimate 
means  of  oxidizing  liquid  sewage.  It  is  just  as  rational 
as  an  oxidation  on  land.  W'e  are,  therefore,  not  justi- 
fied in  seeking  the  entire  exclusion  of  all  sewage  from 
rivers  where  they  can  be  utilized  for  oxidation,  both 
economically  and  without  offence. 

We  must  not  forget,  however,  that  nuisance  is  not 
the  only  question  to  be  considered.  We  must  prevent 
also  all  objection  due  to  the  injury  of  fish  and  shell 
fish  and  to  a  possible  danger  from  bathing,  and  in  no 
case  can  such  water,  which  has  received  sewage,  be 
used  for  drinking  purposes,  unless  it  is  first  purified. 
We  must  also  not  forget  that  river  water  may  be  pol- 
luted as  much  from  the  natural  land  washings  and 
city  washings  during  a  rain  storm  as  from  liquid 
sewage. 

Nearly  all  of  the  large  cities  of  the  world  dispose 
of  their  sewage  by  river  dilution.  In  some  cases  this 
process  is  not  properly  carried  out;  the  solid  matter 
of  sewage  is  admitted  in  too  large  proportions,  and 
sludge  remains  in  the  rivers  by  sedimentation.  Some- 
times, also,  more  liquid  sewage  is  discharged  than  can 
be  properly  oxidized  by  the  water.  Yet,  after  the 
floating  matter  and  sludge  have  been  removed,  before 
sewage  is  discharged  into  a  river,  and  if  the  river  con- 
tains enough  oxygen,  there  can  be  no  objection  to  util- 
izing nature's  means  of  purifying  organic  waste  matter 
in  this  very  economical  way. 

If  there  is  no  river,  or  if  the  river  is  not  large 
enough  to  promptly  dilute  the  amount  of  sewage  in 
question,  and  if  there  is  trouble  anticipated  regarding 
fish  life,  then  it  is  necessary  to  purify  some  and  often 
all  of  the  sewage  on  land. 

There  are  many  processes  of  such  purification  on 
land  which  have  been  tried,  particularly  in  England. 
It  will  not  be  necessary  to  mention  them  all,  because 
most  of  them  have  been  abandoned.  To-dav  there  are 
really  but  two  processes  in  use:  a  treatment  by  coarse- 
grained filters  and  a  treatment  by  sand  filtration. 

The  coarse-grained  filters  arc  built  of  material  from 
the  size  of  a  walnut  to  the  size  of  a  fist,  and  of  depths 
varying  from  5  to  10  feet.  The  sewage  is  delivered 
upon  the  top  in  various  ways.  In  all  cases  it  must  he 
sprinkled  either  from  stationary  or  moveable  jets,  he- 
cause  otherwise  tin-  large  pores  of  the  bed  would  let  U 
rapidly  run  through.  The  sewage  percolates  through 
the  bed  by  slow  ly  flowing  on  the  surfaces  of  the  grains 
from  one  t<»  the  other  until  it  teaches  the  bottom.  Up- 
on these  grains  or  stones  is  a  slimy  coating  which  har- 
bors myriads  of  bacteria.     These  take  from  the  pas. 
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ing  sewage  the  organic  matter  which  is  in  solution 
.mil  convert  it  into  inoffensive  and  inert  matter.  While 
the  water  may  be  unite  putrescible  w  hen  sprinkled  on, 
it  leaves  the  filter,  if  this  is  properly  devised,  without 
putrescibility,  i.e..  in  a  condition  so  that  it  will  not 
become  foul. 

The  process  <>i  -and  filtration  is  virtually  the  same 
.i-  just  described.  The  grains  are  much  smaller  and, 
therefore,  the  liquid  can  flow  directly  upon  the  bed 


for  distribution  instead  of  being  sprinkled.  The  speed 
of  percolation  is  much  slower  and,  therefore,  the  puri- 
fication is  greater.  Bacteria  do  the  converting  in  both 
eases. 

Until  coarse  and  fine-grained  beds  are  underdrained 
tu  allow  of  a  free  discharge  of  the  effluent,  and  both 
should  have  a  free  circulation  of  air  hetween  the  grains 
to  supply  the  oxygen  which  is  necessary  to  convert 
i  »rganic  matter. 


Costs  and  Methods  of 

By  H.  R. 

PR  W  TU  ALLY  all  of  the  work  descrihed  in  this 
paper — which  deals  with  construction  methods 
and  costs  fur  large  concrete  and  brick  sewers 
— is  built  in  good  stiff  blue  clay,  in  the  Sani- 
tary District  of  Chicago.  The  improvements  are  all 
i  * i  recent  date — some  are  still  unfinished — and  include 
12  \  14-ft.  plain  and  reinforced  concrete  sections  on 
\\  est  Thirty-ninth  Street,  7-ft.  and  7x/2-fo.  brick  sew- 
ers and  reinforced  concrete  conduits  as  large  as  16  ft. 
in  greatest  dimension,  on  South  Fifty-second  Street. 
The  total  length  of  the  sections  described  is  about  17,- 
600  ft.— 10,000  ft.  in  brick,  5,320  ft.  in  plain  concrete 
and  2,280  ft.  in  reinforced  concrete.  The  latter  part 
of  the  article  is  devoted  to  a  discussion  of  cost-keeping 
methods.  All  the  tables  given  cover  field  operations 
only,  but  overhead  charges  are  discussed  in  the  con- 
cluding portion  of  the  paper. 

West  Thirty-ninth  Street  Conduit 

One  conduit.  12  x  14  ft.  in  size,  of  elliptical  section, 
was  built  in  W  est  Thirty-ninth  Street,  from  Western 
Avenue  to  Robey  Street;  thence  south  to  the  west 
arm  of  the  south  fork  of  the  Chicago  River.  The  total 
length  is  2.346  ft.,  of  which  1,868  ft.  are  plain  con- 
crete and  478  ft.  reinforced  concrete,  the  reinforced 
section  being  under  railroad  property.  Connection 
made  at  W  estern  Avenue  with  a  conduit  of  simi- 
lar section,  extending  north  in  Western  Avenue  to  the 
main  channel  of  the  Sanitary  District.  The  conduit 
was  designed  to  discharge  from  100  to  200  cu.  ft.  per 
second.  It  has  a  1:1,000  grade,  and  the  flow  line  is 
about  3  ft.  below  crown. 

Lxcavation  was  started  at  the  Western  Avenue  end 
in  open  cut.  A  Bucyrus  70-ton  steam  shovel,  with  a 
l)4-cu.  yd.  dipper,  was  mounted  on  five  16  x  18-in. 
timbers,  30  ft.  long,  with  two  2-in.  truss  rods  to  each 
timber.  The  trench  width  was  15  ft.  8  ins.  and  the 
average  cut  23  ft.  6  ins.,  making  an  excavation  of  13.7 
cu.  yd.  per  running  foot.  On  account  of  the  deep  cut, 
the  shovel  was  equipped  with  a  36-ft.  boom  and  a  54- 
ft.  dipper  handle.  As  there  was  liability  of  slides  and 
cave-ins,  the  excavation  was  handled  in  two  lifts.  On 
tir-t  run  the  shovel  excavated  the  top  10  ft.,  using  9-ft. 
sheeting  with  one  set  of  bracing  placed  about  6  ft.  be- 
low the  ground  surface.  The  shovel  dug  ahead  of  the 
finished  cut  from  75  to  100  ft.,  then  backed  up  and  ex- 
cavated the  lower  13^4  ft.  The  lower  lift  was  taken 
out  between  steel  beams,  each  built  up  of  two  10-in.  I- 
beams  with  cover  plates,  50  ft.  long,  held  in  place  by 
screwbraces  set  7  ft.  back  from  each  end.  This  re- 
places the  ordinary  wooden  bracing  and  allows  a  free 
movement  of  dipper  in  the  trench  for  three  moves. 

'  From  a  paper  presented  at  the  Annnal  Meeting  of  the  Illinois  So- 
ciety of  Engineers  and  Surveyors.    Abstracted  by  the  Engineering 
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Building  Large  Sewers 

Abbott  t 

When  a  section  is  finished,  the  beams  are  carried 
ahead  by  the  dipper,  the  wooden  braces  are  replaced 
on  the  top  sheeting,  and  another  set  of  9-ft.  sheeting- 
is  placed  with  two  sets  of  braces  for  the  lower  por- 
tion of  the  trench,  the  lower  end  of  sheeting  being  at  a 
point  where  the  invert  curve  meets  the  side  wall. 

The  average  progress  on  the  plain  concrete  section 
per  day  of  nine  hours  was  30  ft.  for  both  shovel  and 
mixer.  This  means  420  cu.  yd.  of  excavation,  with 
disposal  in  backfill  or  spoil  bank.  The  actual  costs  of 
excavation,  backfill  and  spoiling  for  plain  and  rein- 
forced sections  are  given  in  Tables  1  and  2.  The  con- 
crete averaged  2y2  cu.  yd.  per  linear  foot — a  daily 
average  of  75  cu.  yd.  The  average  progress  per  day 
on  the  reinforced  section  was  24  ft. 

A  three-ring  brick  sewer  in  South  Fifty-second 
Avenue,  Cicero,  extends  from  Ogden  ditch  to  Twenty- 
second  Street,  a  total  length  of  10,000  ft.,  of  which 
7,300  ft.  were  7l/2  ft.  and  2,700  ft.  7  ft.  in  diameter. 
With  the  exception  of  1,050  ft.  of  the  7)/2-fo.  section, 
which  was  in  tunnel,  the  entire  conduit  was  built  on 
the  line  of  an  old  4  x  5-ft.  wooden  box  sewer.  The 
sewage  flow  was  usually  held  back  for  periods  of  eight 
to  sixteen  hours,  depending  on  rainfall,  by  a  temporary 
gate,  consisting  of  a  3  x  3  x  12-ft.  inclosed  box,  having 
a  sliding  door  working  vertically  about  4  ft.  from  the 
upstream  end.  The  old  wooden  box  sewer  was  first 
uncovered  at  a  point  600  to  1,000  ft.  ahead  of  the  steam 
shovel.  After  the  top  was  removed,  the  gate  was 
lowered  into  the  old  box  and  packed  in  place  with  sand 
bags.  The  gate  was  operated  by  a  lever  at  the  ground 
level  by  a  night  watchman,  who  generally  closed  the 
gate  at  6  a.m.  and  opened  it  at  7  or  8  p.m.  A  45-ton 
Bucyrus  steam  shovel  equipped  with  a  l^-cu.  yd.  dip- 
per, excavated  the  trench,  placing  the  excavated  ma- 
terial alongside.  The  average  cut  was  21  ft.,  made  in 
a  single  cut.  The  existing  box  sewer  was  ripped  out 
by  the  shovel  as  the  trench  advanced. 

During  the  progress  of  the  work,  several  severe 
rainstorms  occurred,  causing  considerable  delay  and 
some  damage.  In  a  portion  of  the  work  where  sheet- 
ing had  been  pulled,  a  severe  rain  caused  the  bank  to 
slide,  which,  together  with  the  added  weight  of  the 
spoil  bank,  caused  the  collapse  of  130  lin.  ft.  of  com- 
pleted sewer.  The  U.  S.  Weather  Bureau  record 
showed  a  precipitation  of  1.57  in.  for  two  hours.  The 
cost  of  repairs  for  this  130  ft.  was  $11.46  per  foot,  or 
''4  per  cent,  of  first  cost.  On  account  of  storms  and 
the  softening  of  the  bank  by  storms  and  ground  water, 
shorter  lengths  collapsed.  Because  of  the  nearness  to 
building  foundations,  thereafter  sheeting  and  one  set 
of  braces  were  left  in  place  at  an  additional  cost  of  90 
cents  per  linear  foot. 

Utica  cement  was  used,  proving  satisfactory  in 
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standing  up  under  the  night  flow  of  water  over  new 
work.  A  small  amount  of  pointing-up  proved  neces- 
sary in  a  number  of  cases  where  water  was  passed  over 
the  brickwork  as  soon  as  laid,  and  in  a  special  case, 
when  the  breaking  of  the  gate  had  flooded  out  the 
bricklayers  before  the  invert  could  be  laid  complete. 
All  material  was  teamed  to  the  work,  the  average  haul 
being  24  mile. 

The  average  progress  per  day  on  the  7-ft.  section 
was  45  lin.  ft.,  equivalent  to  330  cu.  yd.  of  excavation, 
while  on  the  7l/>-h.  section  the  average  progress  was 
70  ft.  per  day  with  20  ft.  cut,  or  500  cu.  yd.  of  exca- 
vation. The  difference  in  the  progress  between  these 
two  sections  was  partly  due  to  the  fact  that  the  7l/2-lx. 
sewer  was  built  in  a  street  80  ft.  wide,  with  open 
prairie  on  one  side  and  unlimited  room  for  work,  and 
the  7-ft.  section  was  built  in  a  66-ft.  street  with  scam 
open  space  adjacent. 

The  average  number  of  brick  laid  per  day  per  brick- 
layer was  4,900  in  the  7-ft.  section  and  5,900  in  the  7j<- 
ft.  section.  Backfilling  was  done  with  a  Monighan  re- 
volving derrick,  equipped  with  a  Page  1-cu.  yd.  orange- 
peel  bucket.  This  is  a  very  efficient  machine  for  back- 
tilling,  but  the  operator  should  avoid  dropping  the  load 
from  any  distance,  as  it  is  liable  to  crack  the  masonry; 
especially  during  wet  weather,  when  the  backfill  is 
saturated  with  water. 

At  the  Illinois  Central  Railroad  tracks  excavation 
w  as  made  by  hand  and  the  spoil  loaded  into  whcclba.  - 
rows  and  wheeled  to  the  edge  of  the  right-of-way,  at 
which  point  it  was  handled  by  the  orange-peel  derrick. 
The  piling  and  timbering  of  the  tracks  was  done  by 
the  railroad  company  at  its  own  expense.  The  hand 
excav  ation  cost  $1.25  per  cubic  yard. 

In  another  case  the  steam  shovel  could  not  take 
out  the  bottom  on  account  of  the  proximity  of  a  via- 
duct. This  earth  was  scaffolded  out  at  a  cost  of  $1.06 
per  cubic  yard,  being  handled  four  limes  before  it 
reached  the  spoil  bank. 

The  moving  of  the  steam  shovel  a  distance  of  1,050 
ft.  across  a  railroad  yard  and  over  the  tunnel  section 
cost  $560,  or  53  cents  per  linear  foot.  This  include.-? 
the  partial  dismantling  of  the  shovel  to  pass  under 
obstructions.  At  the  start  the  shovel  was  taken  off  the 
railroad  spur,  moved  K>  mile  and  placed  on  timber* 
to  span  the  trench,  at  a  cost  of  $750. 

Unit  .costs  for  the  7-ft.  and  7'  j-l't.  sections  are 
given  in   fables  3  and  4. 

Tunnel  Section 
The  tunnel  section,  1,050  ft.  long,  extends  under 
the  Morton  ['ark  yard  of  the  Chicago,  Burlington  v\ 
Qllincy  Railroad,  and  passes  directly  under  live  piei'fi 
of  the  viaduct  carrying  South  Kitty-second  Avenue 
Over  the  railroad  yard.  In  places  there  was  only  12 
ft.  of  covering  over  the  root  of  the  tunnel.  The  ground 
was  stiff  blue  clay,  containing  but  one  sand  pocket, 
which  caused  some  earth  settlement,  visible  at  the 
ground  surface.  There  were  no  settlements  whatever 
iit  the  piers. 

The  work  was  carried  on  by  two  night  shifts  of 
miners  and  muckers  and  a  da)  shift  of  bricklayers', 
working  eight  hours  each.  <  >ne  shafl  was  sunk,  from 
which  two  headings  were  inn.  In  one  ol  the  accom 
paining  drawings  is  shown  the  method  "I  timbering  in 
good  stiff  clav.  In  poor  ground  the  crutches  were 
made  longer,  with  the  lower  end  sel  below  the  Spring 
line.,  and  the  2  \  10  in.  planks  at  the  roof  were  placed 
closer  together,    The  excavated  material  was  dumped 


Table   1 — Costs  for  Plain  Concrete  12x14-Ft. 
Sewer  ;  Average  Cut  23  Ft.  6  In. 

Cost 

Item 


per 
lin.  ft. 


$2.53  Labor 


$3.17 
0.86 
0.89 
0.75 
1.21 
0.99 

10.42 


.64  Plant 


f  Labor  $0,188 
Excavation  [  Plant 


Cost 
per 

cu.  yd. 


046 


Backfill   

Waste  disposal... 
Miscellaneous 

Coal   

Lumber  

Concrete  masonry  : 

Labor   

Cement  

Sand   

Gravel  

Plant  


50.234 
0.143 
0.120 


1.315 

1.055 
0.576 
1.103 
0.804 


Total   $4,133 

$13.29    Material  and  plant   54% 

Labor    46% 


Table  2 — Costs  for  Reinforced-Concrete  12  x  14 
Ft.  Sewer;  Average  Cut,  22  Ft. 

Cost 

per  Item 
lin.  ft. 

$2.43  Labor)  (Labor  $0,194 

.64  Plant  (  Excavation  \  Plant  .046 
$3.07  

(  Labor 
Back  fill.  .  .  )  Plant 


1.24 


Labor 
Plant 


0.249 
.021 


Cost 
per 
cu.  yd. 


$0,240 


0.31 
2.26 
1.21 
0.99 
14.85 


0.270 
0.041 


Waste  disposal  

Miscellaneous  

Coal   

Lumber  

Concrete  masonry  : 

Labor    1.975 

Cement   1.055 

Sand    0.576 

Gravel   1.103 

Reinforcing  steel   1.103 

Plant   0.084 


Total 


.896 


$23.93     Material  and  plant   52% 

Labor   4S7o 


Table  3 — Costs  for  7-Ft.  Brick  Sewer  ;  Average 


Cost 
per 
lin.  ft. 


Cut,  21  Ft. 


$2.50 


Item 

$2.22  Labor  ) 

.28  Plant  (  Excavation 


0.95 
1.00 
0.19 
0.62 
0.35 
1.12 
7.60 


0.81  Labor 
.14  Plant 


Cost 
per 
cu.  yd. 

Labor  $0.30S 
Plant  .040 

  $0  34S 

)  (  Labor  0.226 

(  Back  fill ...  (  Plant  .038 

 0.264 

Waste  disposal    0.54  4 

Pumping   

Miscellaneous   

Coal   

Lumber   

Brick  masonry  : 

Labor    2.63 

Teaming   49 

Brick    4. OS 

Cement   57 

Sand   29 


Total    $8.06 

$14.33    Material  and  plant   49^ 

Labor    51% 


Table  4— Costs  for  7^-Ft.  Bricic  Skwer  ;  Average 
r,    ,  Cut,  20  Ft. 

*t    .3. 


11.91 


*l'mm  I.H1,0r  1  r"',,or  M  226 

..'8  I  hint  |  Lxca vation  |  riant  .040 


0.57 
0  41 
0.15 
»  v  I 

ii  :!  ;, 

0  47 

7.50 


"  4  3  Labor  | 

.14  plant  \  Back  III! 


$0  266 

I  Labor  0.1  l'l 
I  Plant  .038 

  0.157 

W.iHto  disposal   0417 

Pumping   

Miscellaneous 

Coal  , , 

I  .umber   , , ', 

Brick  masonry 

I  .abor   210 

Teaming   o  30 

Hrlrk   4. OS 

Oetnent    0.57 

Sand    0  29 


Total 


$7.34 


$12  P 


MaUrl 

I  ,a  I101 


il  anil  plant 


53% 
IT  • 
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from  the  shaft  into  railroad  cars  and  hauled  3  miles  to 
Western  Avenue. 

The  method  of  setting  up  the  centres  for  the  arch 
.titer  the  invert  is  built  and  timbering  removed  is 
shown  in  one  of  the  drawings. 

In  each  heading  the  average  progress  for  twenty- 
four  hours  was  12^4  ft.  The  average  number  of  brick 
laid  per  eight  hours  per  bricklayer  was  3,000. 

Table  5  gives  unit  costs  for  the  work  in  the  tunnel 
-cot  ion. 

Work  on  the  South  Fifty-second  Avenue  sewer 
outlet,  in  the  Sanitary  District  section,  is  now  under 
contract.  The  main  section  consists  of  a  12  x  16-ft. 
horseshoe-shaped  sewer,  the  outfall  being  at  the  main 
channel  of  the  Sanitary  District  at  South  Fifty-second 
Avenue.  This  section  extends  north  1,800  ft.  from  the 
canal  to  a  point  where  it  will  divide  into  two  sewers — 
10  ft.  6  ins.  and  9  ft.  The  10-ft.  6-in.  section  extends 
westward  to  Fifty-sixth  Avenue,  where  it  will  connect 
with  the  8-ft.  6-in.  Oak  Park  sewer  and  the  Berwyn 
5-i't.  sewer,  both  of  which  now  discharge  into  Ogden 
ditch.  The  9-ft.  sewer  will  extend  north  across  the 
Ogden  ditch  and  connect  with  the  7-ft.  6-in.  Cicero 
-•  er.  This  section  has  a  grade  of  1  in  5,000,  the  grade 
being  largely  fixed  by  the  elevations  of  the  outlets  of 
existing  sewers.  The  dividing  wall  was  designed  to 
keep  high  velocities  in  dry  weather  and  avoid  deposits. 
At  the  upper  end  of  the  16-ft.  sewer  stop  planks  are  ar- 
ranged, to  divert  the  dry-weather  flow  to  either  side  of 
the  dividing  wall. 

It  was  necessary  to  excavate  through  the  spoil- 
bank  of  the  Sanitary  District  main  channel  before  the 
sewer  trench  could  be  started.    The  equipment  com- 


prises a  45-ton  Bucyrus  shovel  with  a  1%-cu.  yd.  dip- 
per mounted  on  36-ft.  timbers  to  span  the  trench.  The 
average  cut  is  now  17  ft.,  with  a  width  of  trench  of 
21  ft.  10  ins.  Excavated  material  is  loaded  into  4  cu. 
yd.  cars  and  deposited  in  backfill  and  the  excess  haul- 
ed about  34  mile. 

The  entire  work  is  to  be  built  of  1 :2y2  :5  concrete, 
except  the  dividing  wall,  where  it  is  approximately 
1  :2  :4.  The  order  of  pouring  is  as  follows :  invert,  sides 
and  arch.  The  invert  and  dividing  wall  in  the  16-ft. 
section  are  reinforced  with  steel  throughout,  as  is  the 
arch  for  about  100  ft.  where  the  sewer  passes  under 
the  C.  &  I.  W.  Ry.  The  reinforcing  is  designed  to 
take  care  of  any  unequal  settlement  due  to  soft  ground. 

Below  the  spring  line  the  side  forms  are  built  of  1- 
in.  flooring,  nailed  to  6  x  6-in.  uprights,  4  ft.  on  cen- 
tres, braced  by  a  6  x  6-in.  cross  timber  at  the  sprimj 
line,  supported  by  a  6  x  6-in.  post  near  the  centre  of 
the  sewer,  with  diagonals  extending  to  the  vertical 
posts.  Above  the  spring  line,  6-in.  8-lb.  channels  are 
used,  curved  to  the  proper  radius,  and  reinforced  with 
a  4  x  4-in.  angle,  8  ft.  long  at  the  quarters.  On  the 
ribs,  which  are  spaced  4  ft.  on  centres,  is  placed  2x6- 
in.  lagging,  on  which  sheets  of  No.  18-gage  sheet  steel 
is  laid,  lapping  about  6  ins.  For  the  dividing  wall  the 
form  is  built  up  of  wooden  sheets  8  ft.  long,  suitably 
braced  against  the  side  walls,  with  steel  separators 
between  to  maintain  the  proper  spacing. 

Contract  prices  per  linear  foot  for  the  work  are 
about  as  follows:  16-ft.  sections  in  17-ft.  cut,  $40.63; 
I0y2-it.  section  in  12-ft.  cut,  $15.48;  9-ft.  section  in  14- 
ft.  cut,  $12.83. 

For  the  use  of  the  sanitary  division  of  the  district. 


Form  and  construction  details  for  circular  and 
horseshoe-shaped  sewers. 


2'» 10' 'Plank 


Section  A-A 
=brm  ior  Horseshoe-shoped  Sewer 


Mining  complete  and  Timbering 
in  Place  to  support  Roof 


Invert  built  -  Timbering  removed 
Centers  set  for  Arch 
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a  daily  report  was  devised,  for  labor  and  progress  of 
the  work,  designed  to  fit  either  a  brick  or  concrete  job. 
The  distribution  of  hours  is  made  at  the  time  the  form 
is  filled  in.  The  rate  per  hour  need  not  be  filled  in 
daily,  since  this  can  be  covered  on  one  sheet  showing 
the  rates  for  the  entire  job.  From  these  reports  a 
monthly  tabulation  is  made,  the  rate  per  hour  applied, 
and  extensions  made  reducing  the  whole  to  a  money 
basis.  At  the  end  of  the  job,  the  monthly  statements 
are  compiled,  making  one  tabulation  for  the  entire  job. 
The  weekly  reports  for  material  can  be  handled  in  the 
same  way. 

A  daily  report  for  material  was  also  devised,  show- 
ing the  amount  of  cement  in  the  warehouse,  the  amount 
used  in  the  work,  and  the  yardage  of  concrete  placed. 
The  tally  on  cement  is  kept  by  the  inspector  at  the 
mixer  as  the  bags  are  delivered.  The  inspector  can 
also  fill  in  the  station  numbers  showing  progress.  The 
number  of  cubiq  yards  placed  can  be  entered  by  the 
engineer-in-charge.  A  small  table  showing  the  number 
of  cubic  yards  per  running  foot  of  invert,  sides  and 
arch,  is  a  very  handy  thing  so  that  quantities  can  be 
entered  without  any  extended  computation. 

The  item  of  plant  charge  is  a  difficult  one.  For 
instance,  there  are  steam  shove!s  in  service  to-day 
that  are  twenty-five  years  old,   whereas   others  are 


Table  5 — Costs  for  ~%-Ft.  Dricic  Sewer,  in 
Tunnel 


Cost  Cost 
per  Item  per 

lin.  ft.  cu.  yd. 

$6.49    Excavation   $2.43 

2.05    Waste  disposal   0.77 

.40  Lumber   

.15  Power   

1.26  Miscellaneous  

9.35    Brick  masonry : 

Labor    4.40 

Brick    4.09 

Cement   0.57 

Sand   0.29 


  $9.35 

$19  70    Material  and  plant.  .   27% 

Labor   73% 


worth  only  scrap  value  at  the  end  of  three  or  four 
years.  Many  contractors  charge  off  the  entire  plant 
to  the  job.  So  far  as  I  see,  for  machinery  such  as  steam 
shovels  and  dinkeys,  it  is  fair  to  spread  the  plant  cost 
over  a  period  of  ten  years,  allowing  interest  at  6  per 
cent,  on  first  cost,  thus  making  a  depreciation  charge 
of  16  per  cent,  per  year.  Alterations,  fitting  up,  freight, 
small  tools,  etc.,  are  directly  chargeable  against  the 
job,  and  should  be  added. 

In  considering  the  overhead  charge  to  be  made, 
some  figure  must  be  taken  in  making  up  an  estimate. 
This  is  more  apt  to  be  too  small  than  too  large.  In 
Illinois  liability  insurance  will  cost  from  7]/z  to  11  per 
cent,  of  the  payroll,  and  mi  work  described  in  tins 
paper  the  labor  item  is  about  50  per  cent,  of  the  total 
field  cost  for  open  cut  work,  and  70  per  cent,  for  tun- 
nel work.  This  makes  a  charge  of  ,V/2  to  S  per  cent, 
for  insurance.  Office  rent,  telephone,  cost  of  getting 
work,  and  other  items  may  increase  this  to  10  or  15 
per  cent.  Adding  15  per  cent,  for  profit,  we  thus  have 
25  to  30  per  cent,  to  add  to  the  field  cost.  With  the 
aid  of  the  data  contained  in  the  tables,  reinforced  by 
current  market  quotations  on  material,  the  author  has 
made  estimates  for  similar  kind'-  oi  --ewer  work,  in  the 
aggregate  about  oiie-lialf  million  dollars.  Such  esti- 
mates agree  with  the  low  bid  within  4|4  to  7  per  cent. 
In  transferring  the  unit  insh  I •  > i'  work  already  pn 


formed  to  new  estimates,  due  consideration  must  be 
made  for  differences  in  the  local  conditions,  character 
of  the  soil,  any  increase  in  cost  of  labor,  and  the  avail- 
ability of  standard  types  of  machine  to  handle  the 
work. 


Municipal  work  at  the  city  of  Victoria,  B.C.,  is 
by  no  means  cast  down.  The  City  Engineer,  Mr.  C. 
H.  Rust,  advises  us  that  the  north-west  sewer  is  now 
under  construction  at  an  estimated  cost  of  $365,000. 
The  work  will  be  completed  in  1915.  Roadway  and 
sidewalk  work  has  been  comparatively  active  this  sea- 
son and  operations  are  expected  to  continue  for  an- 
other month.  A  large  programme  of  paving  work  has 
been  mapped  out  for  next  season,  the  total  expenditure 
contemplated  being  between  $400,000  and  $500,000. 
The  Sooke  Lake  scheme  is  progressing  satisfactorily 
and  it  is  hoped  to  have  the  pressure  pipe  line  completed 
in  January.  The  total  length  will  be  about  twelve 
miles.  The  contractors  for  the  concrete  flow-line  have 
laid  eight  miles  out  of  twenty-seven.  This  work,  it 
is  expected,  will  be  completed  about  next  August.  So 
far,  the  city  has  experienced  no  trouble  in  arranging 
for  money,  as  most  of  the  money  was  on  hand  for 
the  wrork  now  under  construction  before  the  war  start- 
ed. Satisfactory  arrangements  have  been  made  by 
the  Council  for  the  funds  necessary  to  the  completion 
of  the  Sooke  Lake  contract. 


The  bag  house  at  Palmerton,  Pa.,  for  the  New 
Jersey  Zinc  Company,  has  an  1,800-ton,  64y2  x  805-ft. 
structural  steel  framework,  59  ft.  high  to  the  lower 
chords  of  the  roof  trusses.  It  is  of  regular  simple  con- 
struction, with  tall  spliced  columns  and  light  rivetted 
roof  trusses,  and  has  a  large  number  of  duplicate  pan- 
els. .  The  framework  contains  162,440  pieces,  handled 
separately  in  the  field,  none  of  them  weighing  more 
than  4,000  lb.  The  heaviest  ones  were  assembled  by 
a  Bay  City  25-ton  long-boom  locomotive  crane  which 
moved  from  end  to  end  of  the  building  on  a  longitud- 
inal track,  receding  from  the  last  finished  bent.  A 
considerable  proportion  of  the  lighter  pieces  were 
erected  by  hand  without  the  use  of  the  crane.  I  he 
work  involved  driving  127,398  steel  rivets  and  placing 
70,793  permanent  connection  bolts  and  was  executed 
by  the  Pittsburgh  Construction  Company. 


Dynamite  inserted  in  lengths  of  condemned  lire 
hose  was  used  to  cut  to  pieces  the  steel  drill  barge 
Teredo,  which  had  been  sunk  at  Panama  by  an  acci- 
dental explosion.  It  having  been  found  impracticable 
to  raise  it,  it  was  decided  to  cut  it  to  pieces.  The  hose 
with  its  charge  of  explosives  was  placed  along  the  line 
at  which  it  was  desired  to  direct  the  force  of  the  blast 
and  made  a  fairly  clean  cut.  The  section*  sheared  off 
were  raised  by  wrecking  barges  assisted  by  a  dipper 
dredge. 


The  American  Society  of  Municipal  Improvements  will 
hold  their  Annual  Convention  at  Boston,  October  21-23.  Mr. 
H.  E,  Mann,  Chief  Engineer,  Montreal  Light,  Heat  &  Power 
Company,  was  elected  President  of  the  American  Gas  Asso- 
ciation at  the  7th  Annual'  Convention  of  that  body  held  re- 
cently in  Ottawa. 


From  Ottawa  comes  news  of  the  death  by  drowning  of 
Jas.  Wilson,  a  government  engineer  on  the  Hudson's  May 
Railway.  Mr.  Wilson  was  a  victim  of  a  canoe  accident  in 
the  Shell  Rapids,  in  the  Nelson  river. 
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Speculations  on  the  Problem  of  Housing  the 
Working  Classes  in  Vancouver 

Contributed  by  R.  McKay  Fripp,  F.S.A.,  Vancouver 


THE  object  of  all  reform  in  housing  is  to  provide 
fresh  air  within.  This  seemingly  simple  pro- 
position is  one  of  the  most  difficult  problems 
which  the  larger  modern  city  has  to  solve.  In 
the  hist  plaee,  to  have  fresh  air  within,  it  is  necessary 
to  have  fresh  air  without.  This  means  ample  open 
space,  the  most  difficult  and  costly  thing  to  secure 
when  by  had  town  planning  it  has  been  lost.  The  first 
result  of  this  loss  is  the  slum,  with  all  its  attendant 
evils — overcrowding,  discomfort,  inconvenience,  de- 
creased health,  physical  and  moral  defeneration,  in- 
creased criminal  population,  more  police,  more  jails, 
more  jailbirds.  All  these  evils  multiply  like  bacilli  in 
a  cess-pit  and  constantly  spill  over  and  spread  con- 
tagion. Slums  are  indeed  very  poisonous  and  danger- 
ous sores  on  the  body  politic.  In  old  cities  a  slum  is 
a  regrettable  incident  difficult  to  remedy,  for  although 
the  decayed  district  may  be  removed,  the  inhabitants 
of  the  warren  cannot  be  eradicated;  the  rookery  re- 
moved the  rooks  simply  fly  elsewhere. 

Hut  what  is  a  regrettable  incident  in  an  old  city 
becomes  a  disgrace  in  a  new  one.  When  those  plague- 
-p<'ts  appear  in  a  new  city  of  very  moderate  size,  sur- 
rounded by  a  vast  area  of  practically  unoccupied  coun- 
try, it  is  obvious  that  they  could  have  resulted  only 
from  very  bad  town  planning,  gross  negligence  or 
equally  gross  ignorance  or  apathy  on  the  part  of  the 
civic  authorities.  But  the  important  question  now  is 
not  how  the  conditions  arose  but  how  they  may  be 
removed  and  their  recurrence  prevented. 

This  problem  of  Mousing  Reform  is  beginning  to 
engage  the  attention  of  every  progressive  city  north 
of  the  Mexican  boundary.  Not  the  housing  of  the 
rich  or  the  moderately  well-to-do.  This  part  of  the 
problem  generally  finds  its  own  solution;  for  except  in 
the  somewhat  unique  instance  of  Vancouver,  new  de- 
velopments in  medium-class  residential  districts  are 
planned  so  as  to  ensure  ample  space  for  air  and  sun- 
shine, for  the  disposal  of  residential  buildings  with  due 
regard  to  aspect  and  prospect,  for  the  creation  of 
lawns,  gardens,  shrubbery  and  trees.  In  brief,  it  is 
rapidly  becoming  the  custom  to  plan  and  design  where 
heretofore  the  sole  object  has  been  to  make  the  great- 
est possible  number  of  the  smallest  possible  lots  abso- 
lutely without  regard  to  the  other  considerations. 

Public  health  is  a  purchasable  commodity.  It  can 
be  bought,  and  the  price  that  is  paid  for  it  includes 
fresh  air,  sunshine,  parks,  recreation-grounds,  playing- 
spaces  for  the  children,  gardens,  trees,  grass,  flowers — 
all  for  the  public — and  fresh  air,  sunshine  and  clean- 
liness within  the  home. 

The  chief  cause  of  tuberculosis  is,  as  every  one 
knows,  the  absence  of,  or  insufficiency  of,  two  of  the 
cheapest  things  on  earth — fresh  air  and  sunshine.  The 
remedy  is  an  ample  supply  of  fresh  air  and  sunshine, 
and  the  preventive  measure  is  the  continued  assurance 
of  that  ample  supply  of  Nature's  cheapest  provision, 
by  the  provision  of  open  spaces,  not  only  in  the  form 
of  parks  and  playgrounds,  but  by  the  disposition  of 
the  mass  of  poorer  homes  in  such  manner  as  to  ensure 
free  action  of  air  and  secure  the  maximum  of  sun- 
shine. Not  only  does  it  pay  a  city,  from  the  hygienic 
viewpoint,  to  provide  ample  public  open  spaces,  but  it 


is  the  greatest  influence  for  good  in  other  ways,  for  it 
has  been  demonstrated  over  and  over  again  that  of  the 
children  and  younger  criminals  who  fill  our  reforma- 
tories, 80  per  cent,  are  recruits  from  the  gutter  and 
the  overcrowded  districts.  All  public  parks  or  open 
spaces  are  line  investments  from  the  real  estate  point 
of  view.  They  increase  in  value;  other  public  works 
depreciate.  They  not  only  pay  for  themselves,  they 
also  create  new  real  estate  values  in  their  vicinity. 
They  are  therefore  money-makers  as  well  as  money- 
savers ;  they  make  for  good  citizens  instead  of  human 
derelicts  and  good  human  assets  as  opposed  to  human 
wastage — the  worst  and  most  deplorable  form  of  wast- 
age. This  is  all  so  well  known,  so  frankly  acknowledg- 
ed, that  it  is  the  more  extraordinary  that  civic  bodies 
do  not  render  overcrowding  absolutely  impossible.  As 
a  matter  of  fact  the  civic  authority  invariably  is  the 
great  stumbling-block,  the  bar  most  difficult  to  remove 
from  the  road  to  progress.  The  perennial  excuse  is 
either  the  absence  of  enabling  powers  in  the  city  char- 
ter, or  the  want  of  funds.  Either  is  so  invalid  that 
when  used  it  may  be  concluded  that  the  proposed  re- 
form or  development  is  opposed.  The  obsolete  system 
of  representation  by  wards  is  frequently  responsible 
for  this  opposition. 

Vancouver's  Growing  Population 

The  population  of  Vancouver  is  well  over  100,000 
— not  a  very  large  figure,  but  there  is  no  doubt  that 
after  the  war  and  the  return  of  normal  conditions  there 
will  be  a  steady,  and  possibly  a  rapid,  increase.  W  ith 
this  increase  will  inevitably  arise  the  problem  of  hous- 
ing near  their  points  of  employment  an  ever-growing 
body  of  workers.  At  the  present  time  there  is  no  at- 
tempt to  deal  with  the  question  :  the  working  classes 
shift  for  themselves.  Quite  a  fair  proportion  have  or 
are  proceeding  to  acquire  their  own  houses.  Without 
any  figures  to  guide  me  I  am  led  to  believe  from  ob- 
servations of  my  own  that  the  great  majority  of  those 
owning  their  own  homes  are  artisans,  carpenters,  stone 
masons,  bricklayers  and  so  forth,  earners  of  high 
wages,  ranging  from  $3.50  to  as  much  as  $6.00  a  day. 
Very  few  indeed  of  these  live  within  easy  walking  dis- 
tance of  their  work,  most  of  them  being  driven  by  the 
high  price  of  land  to  seek  lots  more  within  their  finan- 
cial scope  in  comparatively  outlying  districts;  but  the 
proportion  of  the  working  population  in  any  large  and 
growing  city  which  can  or  do  become  "owners"  is  al- 
ways small  and  does  not  materially  affect  the  question 
of  providing  suitable,  i.e.,  healthy,  convenient,  cheap 
housing  for  thousands  of  wage-earners.  It  must  be 
borne  in  mind  that  the  item  of  rent  goes  far  to  deter- 
mine the  scale  of  living. 

The  wage-earners  are,  broadly  speaking,  divisible 
into  four  classes — those  wdiose  earning  capacity  is  be- 
low the  normal,  unskilled  labor  of  the  minimum  stan- 
dard rent-paying  capacity;  more  highly  paid  unskilled 
labor,  and  highly  paid  skilled  labor.  It  is  members  of 
the  first  class  that  sink  most  easily  to  the  level  of  the 
slum  dweller  and  this  class  affords  the  most  serious 
economic  proposition,  for  it  is  unable  to  pav  a  rent 
based  even  upon  the  lowest  standard  of  decent  housing. 
It  is  a  class  ever  present  in  every  city  and  evinces  al- 
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ways  a  strong  tendency  to  increase.  The  average 
earning  capacity  is  difficult  to  arrive  at,  but  assuming 
the  maximum  at  $10  a  week  as  being  probably  suffi- 
ciently near  the  mark,  what  description  of  accommo- 
dation can  be  provided  at  the  highest  rent  that  can  be 
squeezed  from  such  earnings? 

It  is  necessary  to  fix  some  standard  of  housing  be- 
fore fixing  standard  rents,  and  to  do  this  a  great  deal 
11!'  preliminary  calculation  has  to  be  made,  and  other 
standards  not  exactly  "fixed"  (which  is  good  only  in 
the  case  of  irreducible  minimums),  but  approximated 
and  made  adjustable  to  local  conditions. 

The  tenement-house  is  but  a  slightly  mitigated  evil 
and  is  regarded  as  such  bv  all  modern  students  of 
housing  reform.  It  is  impossible,  in  a  short  article,  to 
deal  in  detail  with  the  reasons  that  have  lead  to  this 
conclusion  :  all  1  can  do  is  to  state  the  main  facts.  The 
4,  3,  2  and  1 -family  homes  are  admittedly  the  best 
forms  of  housing.  In  4  and  3-family  homes  the  building 
may  assume  externally  the  appearance  of  a  single 
house.  Jn  no  case,  even  when  the  one-family  home  is 
built  in  rows,  need  the  result  be  wholly  monotonous, 
unattractive  or  wanting  in  individuality,  but  this  is  ex- 
ceeding my  limits.  The  lowest  standard  of  efficient 
home  consists  of  a  living  room,  kitchen,  a  small  scul- 
lery for  washing,  fuel,  etc.,  and  one  bedroom  for  two 
adults  and  one  infant,  a  toilet  and  bath,  additional  bed- 
rooms for  each  additional  two,  or  at  most  three,  chil- 
dren. The  sizes  of  the  rooms  vary  slightly,  averaging 
150  square  feet  for  living  room-kitchen,  80  square  feet 
for  scullery,  140  square  feet  for  each  bedroom  or  a 
total  area  of  550  square  feet  when  walls,  bathroom  and 
chimney  are  allowed  for. 

The  most  economical,  decent  method  of  arranging 
these  "lowest  standard"  homes  within  lire  limits  is  that 
adopted  by  the  London  County  Council.  A  certain 
area  of  land  is  purchased  and  surrounded  by  the  build- 
ings in  such  a  manner  as  to  leave  an  interior  court  of 
considerable  dimensions — large  enough  to  provide  a 
community  playground  with  seats,  trees,  grass  and 
Space  for  drying  the  wash.  These  grounds  are  not  for 
the  children  only:  they  serve  for  the  women  also,  and 
as  social  meeting-places  for  the  men  and  women  after 
Work.  The  rents  are  as  low  as  60c.  a  week,  or  about 
one-eighth  of  the  weekly  wages.  Small  as  this  return 
is,  it  is  said  to  be  an  economical  rent — that  is,  the  re- 
turn upon  the  whole  investment  covers  the  interest  and 
charges.  It  would  seem  that  here  we  have  a  satisfac- 
tory solution  of  this  section  of  the  housing  problem, 
especially  when  the  municipalities  in  England  pay 
nearly  as  high  an  interest  on  the  money  borrowed  as 
our  own  municipal  borrowers;  indeed,  it  is  probable 
that  the  rate  of  interest  is  higher  when  the  rate  of 
wages  is  taken  into  consideration.  This  being  so,  why 
should  there  be  the  slightest  danger  of  slum  areas 
arising  in  Vancouver?  Yet  the  danger  does  exist 
where  there  is  over-crowding  with  all  its  attendant 
evils.  Apparently,  then,  it  is  obvious  that  all  the  CIVIC 
authorities  need  do  is  proceed  to  condemn  and  pur- 
chase a  few  blocks  conveniently  situated  and  erect  a 
sufficient  number  of  the  type  of  dwelling  proved  to  be 
most  necessary,  raising  the  funds  by  a  4  per  cent,  or 
per  cent.  loan.  Hut  w  hen  one  reduces  the  proposi- 
tion to  dollars  and  cents  the  figures  are  disconcerting. 
The  average  "block"  contains  JO  lots,  25  ft.  x  120  ft., 
a  20-ft.  lane  and  a  parallel  rov  "i  twent)  lots,  which 
gives  a  total  area  of  500  ft.  \  200  ft.,  the  obsolete 
"lane"  of  "alley"  being  closed.  Upon  this,  in  the  form 
of  a  hollow  oblong,  seventy-two  lower  standard  homes 
can  be  erected,  each  containing  11  ft.  X  15  It.  <>  in.  In 


ing  room-kitchen,  small  pantry.  8  ft.  x  9  ft.  scullery 
with  sink,  washtub  and  bath,  and  a  3  ft.  x  8  ft.  fuel  and 
tool  shed,  and  three  bedrooms  in  the  upper  half-storey, 
respectively  12  ft.  6  in.  x  8  ft.,  11  ft.  x  8  ft.  4  in.  and  7  It. 
x  8  ft.  3  in.  These  sizes  are  of  course  variable.  Each 
house  has  its  own  front  door  and  small  porch,  a  few 
feet  of  front  garden,  say  8  ft.  6  in.,  plus  over-all  depth 
of  house,  20  ft.  6  in.,  and  36  ft.  for  back  yard,  giving  a 
total  of  65  ft.  Double  this  for  the  parallel  row,  130 
ft.,  leaving  130  ft.  x  370  ft.  for  the  community  play- 
grounds, not  including  a  garden  entrance  at  each  end 
51  ft.  x  65  ft.  The  actual  open  space  from  back  wall  to 
back  wall  would  be  192  ft.  width  by  442  ft.  in  length— 
surely  a  most  desirable  arrangement. 

The  Question  of  Cost 

Now  as  to  cost.  Forty  lots  in  all,  four  of  w  hich  are 
corners  and  valued  at  probably  50  per  cent,  more  than 
inside  lots,  are  estimated  to  cost  $45,000,  and  this  is 
considered  a  minimum.  The  houses,  if  erected  with 
concrete  exterior  and  dividing"  walls,  and  rough  cast  on 
the  outside,  roofed  with  slates,  would  probably  cost 
$1,000  each  if  erected  all  at  once.  The  cube  taken  is 
20  ft.  6  in.  x  16  ft.  6  in.  floor  area.  Allow  2  ft.  for  floors 
and  foundation,  8  ft.  height  of  lower  storey  and  8  ft. 
6  in.  to  upper  surface  of  ceiling  joists  in  half-storey — 
that  is  20  ft.  6  in.  x  10  it.  0  in.  x  IK  ft.  (,  in.,  equal  to 
0,257  cubic  feet,  which  priced  at  16c.  is  $1,001.  The 
pro  rata  ground  \  alue  is  1-72  of  $45,000,  or  $625.  The 
cost  of  each  house  and  land  then  is  $1,626,  to  which 
must  be  added  not  less  than  $124  for  clearing,  prepar- 
ing the  gardens,  sewer  and  water  connections,  fees  and 
incidental  costs — $1,750,  a  grand  total  for  seventy- 
two  houses  of  $126,000.  This  sum  borrowed  at  4  '  _>  per 
cent,  involves  for  annual  interest  alone  a  sum  of  $5,070, 
to  which  must  be  added  cost  of  repairs,  loss  by  vacant 
houses,  cost  of  collecting  rents,  and  insurance.  The 
first  two  items  can  only  be  estimated. 

These  houses  being  built  for  the  specific  purpose 
ot  relieving  or  preventing  congestion,  and  for  occupa- 
tion by  the  class  least  capable  of  paying  a  normal  rent- 
al, they  must  be  considered  only  from  this  point  01' 
view.  What  rent  can  be  paid  by  this  class?  The  usual 
proportion  of  rent  to  wages  is  from  one-tenth  to  not 
exceeding  one-eighth.  The  probable  maximum  aver- 
age earning  capacity  of  this  class  is  stated  variously  at 
from  $S  to  $12,  or  a  rent-paying  maximum  of  $1  to 
$1.50  per  week,  an  av  erage  of  $65  per  annum,  leav  ing  a 
deficit  of  $13.75  interest  on  the  first  cost  of  each  house 
and  land,  or  $990  on  the  block.  Add  to  this  amount  the 
loss  ol  rent  by  vacancy,  inability  to  pay  rent  from  vari- 
ous causes,  insurance,  repairs,  collections,  and  sinking 
fund,  and  this  deficit  rolls  up  to  formidable  proportions. 

The  estimated  cost  of  the  building  cannot  be  reduc- 
ed ;  it  might  even  be  enhanced.  The  estimated  cost  of 
land  within  easy  walking  distance  of  the  points  where 
the  sub-normal  earning  class  finds  employment  can- 
not be  reduced,  and  cheaper  land  can  only  be  secured 
at  points  so  far  removed  from  the  place  of  employment 
that  car-fare  amounting  to  a  disproportionate  increase 
of  rent  would  have  to  be  paid  by  a  class  of  tenants  fre- 
quently more  or  less  in  arears.  To  raise  the  rental  is 
to  defeat  the  object.  It  appears,  then,  that  the  housing 
of  the  sub-normal  wage-earner  can  only  be  nut  in  a 
satisfactory  manner  at  a  loss.  Cut  when  all  the  ad 
vantages  of  meeting  the  problem  by  housing  at  a  cer- 
tain cost  to  the  city  are  considered  and  added  to  the 

credit  side,  there  is  an  immense  gain  to  the  commun- 
ity. 

Let  us  suppose  that  in  Vancouver  there  are  2.500 
sub-normal  wage-earners,  including  their  children  and 
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aged  dependents,  allow  ing  an  average  of  six  persons  to 
each  ot  the  houses  described,  432  souls  would  he  ac- 
commodated in  decency  and  comfort  and  amidst  stir-, 
roundings  calculated  to  great  sociological  improve- 
ment. Six  such  hlocks  would  house  the  2,500.  Esti- 
mating the  annual  loss  in  each  block  at  $2,000,  this 
will  represent  the  cost  at  which  the  slum  is  prevented 
anil  the  standard  of  living,  health  and  morality  raised 
to  normal.  As  the  young  grow  up  under  favorahle 
conditions  there  is  an  ever-decreasing  tendency  to  the 
jail  and  the  reformatory.  Even  if  the  price  is  under- 
estimated, is  it — can  it  he,  too  high? 

The  second  class  of  wage-earners  should  be  housed 
without  loss  in  the  same  manner,  to  the  huge  benefit  of 
the  cla-^s.  The  third  class  of  earners  being  usually  in 
steady  employment  should  be  provided  for  with  due 
consideration  to  their  needs,  such  as  the  addition  of  a 
good  living-room,  as  distinct  from  the  kitchen  and 
rather  larger  bedrooms.  There  are  endless  models  to 
guide  and  instruct,  and  possibly  a  basement  may  be 
added.    The  fourth  class,  skilled  wage-earners,  should 


also  be  treated  in  a  generous  spirit.  There  should  be 
no  effort  made  by  the  city  to  make  a  profit  out  of  them, 
rhe  rents  should  be  sufficient  to  cover  all  expenses 
and  provide  a  sinking  fund  and  no  more,  and  if  the 
housing  is  planned  and  carried  out  on  a  sound  business 
basis,  the  rent  will  be  low  enough  to  appeal  to  the  sec- 
tion of  the  public  it  is  intended  to  attract. 

A  volume  might  be  written  on  Environment  and 
Efficiency.  An  ill-planned  city  provides  an  environ- 
ment that  may  be  positively  injurious  and  render  com- 
plete efficiency  impossible,  interfering  with  the  rela- 
tionship of  Transit  and  Housing.  In  spite  of  all  the 
talk  about  City  Planning,  and  the  fact  that  existing 
defects  are  due  to  the  absence  of  skilful  planning,  these 
same  defects  are  constantly  repeated,  extended  and  per- 
petuated. Civic  bodies  having  discovered  that  the 
remedy  of  old  blunders  is  expensive,  seem  to  think  (if 
they  do  think — which  I  do  not  venture  to  assert)  that 
it  might  also  be  expensive  to  avoid  the  repetition  of 
blunder.  The  silly  rectangular  plan  has  become  a 
habit. 


Canadian  Pacific  Deck  Plate  Girder  Spans 


Loads,  Stresses  and  Dimensions  of  Typical  Single-Track 
Viaduct  Deck  Spans  Measuring  in  Length  114  and  70  Feet 


A 


the  end  of  the  fiscal  year,  ending  June  30, 
1913,  there  were  in  existence  on  the  Canadi- 
an Pacific  Railway  4,267  bridges  and  open 
culverts.  These  had  an  aggregate  length  of 
440.237  ft.  (85.7  miles).  There  were  29,704  culverts 
other  than  open,  of  which  16,866  were  permanent  and 
12.838  temporary.  During  the  year  397  old  bridges 
and  open  culverts  were  replaced,  aggregating  37,063.5 
lin.  ft.;  1,070  culverts,  other  than  open,  and  overhead 
bridges  were  replaced;  195  new  bridges  aggregating 
25.388.3  lin.  ft.  were  added  during  the  year.  The  num- 
ber of  temporary  bridges  has  been  reduced  during  the 
vear  by  165,  aggregating  10,088  lin.  ft.  (1.9  miles), 
and  new  turn-tables  have  been  fabricated,  ten  70  ft., 
one  80  ft.,  and  one  100  ft.  in  diameter.  The  accom- 
panying plans  show  typical  features  of  long  single- 
track  deck  plate  girder  spans  used  in  the  bridges. 

Span  of  114  Feet 

Bridge  880  over  the  Trent  River  is  a  plate-girder 
viaduct  1,493  ft.  long  and  about  50  ft.  high  from  low 


water  to  base  of  rail.  It  contains  one  span  of  114  ft. 
over  the  deepest  part  of  the  channel  and  the  remainder 
of  the  structure  is  chiefly  composed  of  30  and  45-ft. 
towers  and  tower  spans  connected  by  75-ft.  spans  ex- 
cept in  a  few  cases  of  spans  of  from  45  to  69  ft. 

The  design,  conforming  to  the  standard  railway 
specifications  for  1908,  provides  for  two  177.5-ton  lo- 
comotives equal  to  Cooper's  E50.  For  the  span  of 
113  ft.  10  in.  (nominally  114  ft.)  this  live  load  pro- 
duces a  total  moment  of  10,865,800  ft. -lb.,  requiring  a 
flange  area  of  70.5  sq.  in.  The  maximum  shear  of 
428,500  lb.  is  resisted  by  an  84  x  7/16-in.  reinforced 
web  plate  at  the  end  and  by  a  120  x  jH$-in.  web  plate 
in  the  center.  The  maximum  flange  area  of  71.9  sq. 
in.  net  is  made  up  of  two  8  x  8  x  24-in.  angles,  two 
18  x  5^-in.  side  plates.,  and  three  18  x  %-in.  cover 
plates.  The  top  and  bottom  flanges  are  the  same  ex- 
cept that  the  latter  were  bent  to  conform  to  the  re- 
duced depth  at  the  end  of  the  girders  corresponding 
with  the  depth  of  the  girders  in  the  shorter  span.  The 
top  and  bottom  lateral  systems  are  the  usual  X-brac- 
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Standard  girders  with  Hchords 
and  long  spans  with 
drop  ends. 
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ing  of  single  6  x  4-in.  angles,  with  connection  plates 
engaging  the  horizontal  legs  of  the  flange  angles.  The 
intermediate  sway  frames  are  all  X-braces  of  4  x  4-in. 
angles. 

The  70-ft.  girders,  actually  69  ft.  10  in.  long,  have 
moments  of  4,259,300  ft. -lb.,  requiring  a  flange  area  of 
41.6  sq.  in.,  and  a  shear  of  279,000  lb.,  provided  for 
throughout  by  an  84  x  ^-in.  web,  with  two  shop- 
riveted  splices.  The  top  flange  differs  from  the  bot- 
tom flange  in  that  it  has  an  H-shape  cross-section 
with  a  gross  area  of  51.4  sq.  in.,  and  is  made  up  of 
four  angles  with  their  vertical  legs  reinforced,  while 
the  lower  flange  has  a  T-shape  cross-section  with  a 
net  area  of  42.47  sq.  in.,  made  up  of  a  pair  of  angles 
having  their  horizontal  instead  of  their  vertical  legs 
reinforced.  The  lateral  systems  are  the  same  as  in 
that  the  upper  transverse  strut  has  an  I-shape  section 
made  with  top  and  bottom  flange  angles  latticed  in- 
stead of  plain  angles. 

The  bridges  were  designed  by  the  engineering  de- 
partment of  the  Canadian  Pacific  Railway,  of  which 
P.  E.  Motley  is  bridge  engineer.  The  viaduct,  weigh- 
ing 785  tons,  including  105.2  tons  for  the  114-ft.  span 
and  40.6  tons  for  the  69-ft.  span,  was  fabricated  and 
erected  by  the  Hamilton  Bridge  W  orks  Company,  of 
1  lamilton,  ( )nt. 


The  authorities  in  charge  of  the  construction  of 
buildings  at  Delhi,  the  new  capital  of  India,  are  inves- 
tigating a  plan  of  providing  outer  and  inner  walls,  be- 
tween which  artificially  cooled  air  can  be  circulated  by 
means  of  exhaust  fans,  the  cooling  being  effected  by 
drawing  currents  of  air  through  wetted  screens. 


Plans  are  being  prepared  and  tenders  will  be  called 
shortly  for  another  unit  of  the  five-million  dollar  ship 
building  plant  which  is  being  erected  at  North  Van- 
couver, B.C.,  by  the  Dominion  Shipbuilding  and  Dry 
Dock  Company,  Limited.  The  new  work  will  com- 
prise machine  shops,  two  marine  railway  buildings 
and  two  concrete  wharfs. 


Forged  iron  and  steel  produced  by  rolling  mills  and 
steel  works  in  Canada  during  1913  aggregated  about 
23,405  tons,  of  which  about  2.57S  tons  were  iron  and 
about  20,827  tons  were  steel.  During  1912  the  produc- 
tion was  22,415  tons,  of  which  about  N(>7  tons  were 
iron  and  about  21,548  tons  were  steel,  according  to  a 
special  bulletin  of  the  Bureau  of  Statistics  of  the  Amer- 
ican Iron  and  Steel  Institute. 


All  would  have  been  well,  observes  the  Monetary 
Times,  had  Kaiser  Willielm  got  J.  F.  Spence,  of  the 
Canadian  Guardian  Life,  to  insure  his  army;  II.  F. 
Malcolm,  of  the  Western  Canneries  to  Iced  them;  J, 
VV.  Moyes,  of  railway  fame,  to  electrify  them;  II.  Poll- 
man  Evans,  of  the  Union  Life,  to  draft  their  policy; 
Mayor  Martin,  of  Montreal,  to  finance  them;  Billy 
Mai-clan  to  run  their  hanks;  and  Controller  Church,  of 
Toronto,  to  give  them  the  "glad  hand." 


Advance-production  curves,  which  are  in  fact  esti- 
matcd-progrcss  curves  plotted  in  advance  of  the  work 
done,  have  been  used  by  the  Vberthaw  Construction 
Company,  of  Boston.  Their  use.  it  is  said,  has  made 
it  possible  to  spread  the  whole  work  out  more  evenly, 
thereby  keeping   the   force   fairly   constant    for  long 


periods,  making  the  workman  feel  that  his  job  is  rea- 
sonably secure  during  the  continuance  of  the  construc- 
tion work,  and  eliminating  the  disorder  that  results 
from  the  sudden  influx  of  untrained  men  when  part  of 
the  work  must  be  rushed. 


Water  supply  is  an  expensive  item  in  starting  a 
station  in  Queensland.  Tank  sinking  costs  about  $4,- 
000  for  a  10,000  cubic  yard  excavation,  and  nothing 
less  than  this  has  much  hope  of  holding  out  for  long 
against  the  loss  through  evaporation.  Many  of  the 
tanks  are  nearer  30,000  cubic  yards.  The  alternative 
to  a  surface  tank  is  an  artesian  bore,  which  involves 
risk  and  great  expenditure.  It  is  necessary  to  go  down 
to  anything  between  1,000  it.  and  4,000  ft.;  in  fact,  the 
deepest  bore  in  Queensland  is  over  5,000  ft.  Roughly 
speaking,  boring  works  out  at  about  $5  per  foot. 


Personal  Mention 


Mr.  A.  \Y.  Post,  Works  Commissioner,  and  Mr.  Robert 
Martin,  Mayor,  of  Regina,  were  visitors  to  Toronto  last 
week. 

Mr.  J.  C.  Ross  has  succeeded  Mr.  Henry  Dodue  as  C  hic! 
Engineer  of  the  Yarmouth  Light  &  Tower  Company,  Yar- 
mouth, N.S. 

Dr.  Nasmith,  of  Toronto,  left  Valcartier  with  the  First 
Contingent  as  Advisory  Officer  on  Sanitation  to  the  Canadian 
Expeditionary  P'orcc. 

Mr.  W.  II.  Ellis  is  Acting  Dean  of  Engineering  at  the 
University  of  Toronto,  filling  the  vacancy  occasioned  by  the 
death  of  Dr.  Galbraith. 

Mr.  Peter  Lyall,  President  of  the  Lyall  Construction 
Company,  has  been  successfully  operated  upon  at  the  Gen- 
eral Hospital  at  Montreal. 

Mr.  Geo.  P.  Hugnot,  formerly  a  member  of  the  archi- 
tectural staff  of  the  Public  Works  Department  at  Ottawa, 
was  wounded  at  the  battle  of  the  Aisne. 

Mr.  R.  D.  S.  Beckstedl  has  been  appointed  Superin- 
tendent of  the  Tagona  Water  and  Light  Company,  Sault 
Ste.  Marie,  succeeding  Mr.  R.  A.  Campbell. 

Major  E.  C.  Norsworthy,  of  Montreal,  prior  to  his  de- 
parture for  the  front  with  the  Royal  Scots,  was  elected  a 
Director  of  the  Canada  Cement  Company. 

Mr.  J.  Chapman,  of  the  American  W  ell  Works.  Aurora. 
111.,  lias  been  paying  a  visit  to  Medicine  Hat  and  other  W  est- 
ern towns  with  a  view  to  locating  a  branch  factory. 

Mr.  H.  \V.  Scott,  Manager  of  the  Montreal  Office  of  the 
Jeffrey  Manufacturing  Company,  has  resigned  to  establish 
himself  in  the  engineering  and  contracting  business. 

Dr.  I..  A.  Ilerdt,  of  McGill  University,  and  Chairman  of 
the  Montreal  Electrical  Commission,  has  left  for  Europe,  on 
private  business,     lie  will  be  away  for  several  weeks. 

Mr.  Harry  Kdward  I'rindle.  formerly  Canadian  repre- 
sentative of  Messrs.  Palmer,  Hornboslel  &  Jones,  has  open- 
ed an  office  at  015  New  Hirks  Building,  Montreal,  for  the 
general  practice  of  architecture. 

Mr.  R,  C.  Misson,  Sales  Manager,  Eastern  Division, 

Sherwin-Williams  Company  of  Canada,   Limited,   has  been 
appointed  to  the  position  of  Manager  of  the  Eastern  Divi 
sion,  with  headquarter!  at  Montreal. 

Mr.  A.  II.  Aycrs,  formerly  Division  Engineer  on  the  ir- 
rigation project  of  the  South  Alberta  Land  Company  in  Al- 
berta, has  been  appointed  Engineer  of  the  Sun  River  project 


i  j  So 
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<  i  tin  i  mini  States  Reclamation  Service  at  Fort  Shaw, 
Mont. 

Mi  I.  L  Warner  has  hecn  appointed  eastern  sales  re- 
presentative of  the  Dominion  Paint  Works,  Limited,  Walk- 
erville.  His  headquarters  will  be  at  Toronto,  but  he  will 
have  control  of  the  husiness  of  all  the  eastern  provinces, 
with  Montreal  office  at  411  Transportation  Building. 

Mr  Ihos  Mavvson,  the  well-known  Knglish  town  plan- 
ning expert,  has  Keen  engaged  by  the  Conservation  Commis- 
sion  at  Ottawa  to  act  in  an  advisory  capacity  in  the  work  of 
encouraging   more  attention   to   town  planning  in  Canada. 

services  have  been  obtained  by  an  arrangement  with  the 
Local  Government  Hoard,  of  London. 

Mr.  H.  Reginald  Davison,  Industrial  Commissioner  of 
Vancouver,  is  visiting  Cincinnati,  Ohio,  Toronto,  Montreal 
and  Winnipeg.  The  journey  is  made  necessary  to  conclude 
arrangements  which  are  expected  to  lead  to  the  establish- 
ment of  new  industries  in  Vancouver  as  the  culmination  of 
an  extended  correspondence  with  manufacturers  in  the 
cities  mentioned. 

Captain  Ritchie  is  in  command  of  an  engineering  corps 
raised  at  Toronto  by  the  Canadian  General  Electric  Company, 
Foi  service  at  Quebec,  Halifax,  and  Esquimalt.  The  corps  is 
at  the  disposal  of  the  government  and  it  will  be  maintained 


New  York  City  and  Ambridge,  Penn.  He  was  Assistant 
Professor  of  Structural  Engineering  at  the  University  of 
Michigan  from  llior  to  L912,  and  since  then  has  been  with 
tin-  Dominion  Bridge  Company. 

Mr.  II.  C.  Grant,  Formerly  Superintendent  of  the  Canadi- 
an Pacific  Railway  at  Brownville  Jc,  Maine,  and  recently  As- 
sistant General  Superintendent  of  the  Atlantic  division  at  St. 
John,  N.I!.,  has  been  promoted  to  be  General  Superintend- 
ent of  the  Atlantic  division,  succeeding  Mr.  William  Downie, 
who  has  retired  after  a  service  with  the  Canadian  Pacific 
Railway  extending  over  27  years.  Mr.  Grant  is  a  graduate  of 
the  engineering  staff  of  the  railway.  He  was  in  the  Con- 
struction and  Maintenance-of-Way  departments  from  1S98 
to  1910,  rising  from  the  position  of  Rodman  to  that  of  As- 
sistant Division  Engineer  at  Toronto.  Since  1910  he  has 
been  in  the  operating  department. 

Mr.  W.  P.  Wilger  has  been  made  Professor  of  Civil  En- 
gineering at  the  School  of  Mining,  Queen's  University, 
Kingston,  Ont.  Prof.  Wilger,  in  1901,  began  engineering 
work  as  transitman  on  the  Kingston  &  Pembroke  Railway. 
In  1902  he  was  made  locating  engineer  for  the  Bay  of  Quinte 
Railway,  and  later  was  resident  engineer  for  that  railway. 
In  1904  he  became  locating  engineer  on  the  Central  Ontario 
Railway,  and  later  in  that  year  was  placed  in  charge  of  a 


Corps  of  Engineers  organized  by  the  Canadian  General  Electric  Company  for  service  in  Canada.   The  men  are  distributed 

between  Esquimalt,  Quebec  and  Halifax. 


by  the  Company  until  the  war  is  over.  The  members  of  the 
corps  are:  H.  S.  Elliott,  Charles  Stewart,  C.  Pink,  W.  J. 
Swanger,  F.  G.  Jackson,  H.  Williams,  E.  S.  Shill,  A.  T.  Mc- 
Lean, W.  S.  Johnson,  J.  S.  Dunlop,  G.  Hillier,  C.  Henry, 
George  Monaghan,  A.  Hardie,  J.  C.  Munro,  C.  C.  Rous,  P. 
Foster,  E.  Crockford,  H.  S.  McKean,  A.  J.  Palmer,  R.  W. 
Nurse,  H.  Calvin,  R.  Bethune,  H.  Bestard. 

Mr.  George' W.  Coburn  has  been  appointed  district  en- 
gineer for  the  Canadian  Pacific  Railway,  with  headquarters 
at  Brandon,  Man.  Mr.  Coburn  started  work  for  the  Canadian 
Pacific  in  1896  as  rodman  and  draftsman  at  Farnham,  Que. 
From  1900  to  1902  he  was  engaged  on  construction  work  on 
various  parts  of  the  system,  and  in  1902  became  assistant 
district  engineer  and  draftsman  at  Souris,  Man.,  later  at 
Brandon,  Man.,  and  then  at  Moose  Jaw,  Sask.  Since  1907 
he  has  been  district  engineer  at  Souris.  Mr.  Coburn  is  an 
Associate  Member  of  the  Canadian  Society  of  Civil  Engi- 
neers. 

Mr.  Charles  A.  Ellis,  formerly  Resident  Engineer,  Domin- 
ion Bi  rlge  Company,  Winnipeg,  has  been  appointed  Assist- 
ant Professor  of  Civil  Engineering  at  the  University  of  Ill- 
inois. Prof.  Ellis  graduated  from  Wesleyan  University,  Mid- 
dletown,  Conn.,  in  1900.  For  a  year  he  was  Assistant  City 
Engineer  of  Middletown,  and  for  seven  years  Structural  En- 
gineer with  the  American  Bridge  Company  at  Berlin,  Conn., 


party  on  exploration  for  the  Transcontinental  Railway.  For 
four  years  following  he  was  locating  engineer  for  the  Trans- 
continental and  from  1908  to  1911  was  division  engineer. 
Since  1911  he  has  been  assistant  district  engineer. 

Messrs.  Kelly  &  Sons,  contractors  and  brick  manufac- 
turers, Winnipeg,  who  were  recently  awarded  a  large  con- 
tract on  the  Winnipeg  aqueduct,  have  been  in  business  un- 
der that  name  in  Winnipeg  since  1908,  when  Mr.  Thomas 
Kelly,  a  contractor  of  35  years'  experience  in  that  city,  asso- 
ciated with  him  his  three  sons,  Robert  Emmet,  Charles  Bern- 
ard and  Lawrence  Corbett  Kelly.  The  firm  is  at  present  en- 
gaged on  the  new  Parliament  buildings  at  Winnipeg,  a  con- 
tract amounting  to  over  $2,800,000.  Mr.  Thomas  Kelly,  the 
founder  and  president,  was  born  in  Ireland  in  1855,  and  went 
to  the  United  States  at  the  age  of  nine.  He  was  educated  in 
Oneida  County,  New  York,  and  entered  business  in  Winni- 
peg 35  years  ago.  He  was  founder  and  head  of  the  firm  of 
Kelly  Bros.,  contractors,  which  firm  became  Kelly  Bros. 
&  Company,  and  later  was  merged  into  The  Manitoba  Con- 
struction Company,  Limited,  of  which  Mr.  Kelly  was  pre- 
sident and  manager  from  1903  to  1905.  He  was  then  presi- 
dent and  manager  of  Kelly  Bros.  &  Mitchell,  Limited,  until 
1908,  when  he  established  the  present  linn.  Mr.  Kelly  is  also 
president  of  the  Manitoba  Quarries,  Limited,  and  the  Master 
Builders'    Liability    Insurance   Company.     During   his  long 
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career  he  has  been  the  builder  of  many  of  the  larger  public 
and  office  buildings  in  the  city  and  of  the  Canadian  Pacific 
Railway  shops,  the  Canadian  Northern  Railway  shops,  and 
substructures  of  several  of  the  bridges  across  the  Red  and 
Assiniboine  rivers  at  that  place.  The  firm's  contract  on  the 
great  aqueduct  includes  the  Brokenhead  section,  and  will 
involve  300.000  cubic  yards  of  earth  and  6.000  cubic  yards  of 
rock  excavation,  429,000  cubic  yards  of  refill  and  embank- 
ment, 113,000  cubic  yards  of  foundation.  75,000  cubic  yards 
of  concrete,  and  1,460,000  lbs.  of  reinforcing  steel.  The  con- 
tract price  is  $1,301,485. 

Colin  Maxwell,  Contractor 

Mr.  Colin  Maxwell,  of  Transcona,  Man.,  whose  photo- 
graph is  reproduced  herewith,  is  now  engaged  in  general 
contracting  practice  in  Western  Canada.  He  is  a  native  of 
Portage  la  Prairie,  and  in  his  early  days  spent  some  time 
with  his  father  practising  architecture.  Later  he  became 
identified  with  such  important  constructional  enterprises  as 


Mr.  Colin  Maxwell. 


the  erection  of  the  C.  P.  R.  Station  and  Royal  Alexandra 
Hotel  at  Winnipeg.  In  1005  he  went  to  Montreal  in  the 
service  of  Messrs.  C.  E.  Deakin  &  Company,  after  which  he 
was  in  full  charge  of  the  construction  of  a  $1,500,000  reduc- 
tion plant,  and  the  installation  of  the  machinery,  for  the 
Nickels  Chemical  Company,  Tweed,  Ont.  For  three  years 
following  he  remained  in  the  east,  devoting  his  activities  to 
various  important  enterprises.  In  1000  he  went  to  Winnipeg 
to  tender  for  the  G.  T.  P.  shops  at  Transcona  for  Messrs. 
Haney,  Quinlan  &  Robertson.  He  returned  east  with  a  ten- 
der which  was  accepted  and  was  appointed  to  take  charge  of 
the  work,  which  was  completed  last  spring  at  a  cost  of  some 
$5,000,000.  Mr.  Maxwell  sticks  to  contracting  pretty  closely, 
but  not  to  the  sacrifice  of  other  interests.  He  was  the  first 
Mayor  of  Transcona  in  11)1 1  ami  has  served  the  municipality 
as  School  Trustee.  He  is  a  Freemason  and  a  Forester,  ami 
he  confesses  to  a  predilection  for  motoring  and  shooting. 

Mr.  T.  J.  Kennedy,  of  the  Superior  C  onstruction  Com- 
pany, Limited  (Franz,  Ont.),  has  gone  to  Sault  Ste,  Marie 
to  assume  control  of  the  transportation  utilities  of  the  Lake 
Superior  Corporation.  The  Superior  Construction  Company, 
Limited,  arc  the  contractors  for  the  Algomn  Eastern  Rail- 
way, from  Crcan  Hill  to  Whitclish.  13  miles,  and  for  the  Al- 
goma  Central  and  Hudson  Hay  Railway,  from  llobon  to  the 
National  Transcontinental,  lot  miles. 


A  federal  charter  has  been  granted  to  the  Imperial  Pipe 
Line  Company,  Sarnia,  Ont.,  capitalized  at  $1  .noo.nnn. 


Mainly  Constructional 

East  and  West — From  Coast  to  Coast 


EASTERN  CANADA 

The  Montreal  office  of  Messrs.  Palmer,  Ilornbostel  & 
Jones,  architects,  was  discontinued  on  October  1st. 

At  the  recent  convention  of  the  Trade  and  Labor  Con- 
gress at  St.  John,  N.B.,  it  was  decided  to  hold  the  next  meet- 
ing in  1915  at  Vancouver. 

Mr.  A.  F.  Macallum,  City  Engineer  of  Hamilton,  will 
report  to  the  City  Council  on  the  road  work  that  can  be  put 
in  hand  during  the  fall  and  coming  winter. 

The  new  post-office  at  Colling  wood,  Ont.,  built  at  a 
cost  of  $108,000,  is  practically  finished.  'The  contractors  are 
Messrs.  Healy,  Herrington  &  Bryan,  Collingwood. 

The  Algoma  Steel  Corporation,  Sault  Ste.  Marie,  Ont., 
are  busily  engaged  in  the  manufacture  of  certain  parts  of 
200,000  shells  which  are  being  turned  out  in  Canada  for  the 
artillery. 

The  building  permit  for  the  new  Customs  House  now 
being  erected  on  Sussex  street,  Ottawa,  places  the  estimate 
of  cost  at  $1,173,000.  The  foundation  work  was  exceedingly 
difficult  and  cost  over  $500,000. 

Mr.  Geo.  Janin,  Chief  Municipal  Engineer,  at  Montreal, 
has  been  instructed  by  the  Board  of  Control  to  report  upon 
works  which  should  be  completed  this  season.  'The  sum  of 
$1,500,000  is  available  for  such  undertakings. 

Mr.  J.  F.  Whitson,  who  is  in  charge  of  the  Northern 
development  work  for  the  Ontario  Government,  reports  that 
$2,500,000  has  been  expended  in  road  work  and  that  between 
800  and  900  miles  of  roadway  have  been  improved. 

The  representative  of  an  English  syndicate  was  at  St. 
John,  N.B.,  recently,  enquiring  into  housing  conditions.  It 
is  said  that  he  was  negotiating  for  a  site  in  the  eastern  end 
of  the  city  for  the  erection  of  one  hundred  or  more  work- 
men's dwellings. 

At  Port  William  it  is  reported  that  the  Superior  Brick 
Company's  plant  will  in  all  probability  be  kept  in  operation 
continuously  until  the  spring.  'The  Company  have  just  been 
awarded  the  contract  to  supply  upwards  of  1,000,000  bricks 
for  use  in  the  construction  of  (j.  T.  P.  roundhouses. 

Tenders  for  the  foundation  work  in  connection  with  the- 
new  hospital  building  which  is  to  be  erected  at  Hamilton,. 
Out.,  at  a  cost  of  $200,000  will  be  called  shortly  and  the  re- 
maining bids  will  be  received  in  the  spring.  The  architects 
are  Messrs.  Stewart  &  Witton,  2  Hughson  Street  S.,  Hamil- 
ton. 

Good  progress  is  being  made  on  the  school  building 
which  is  being  erected  on  Charlotte  Street.  London,  tint.,  by 
the  Board  of  Education.  'The  school  is  two  storeys  high, 
of  brick  construction,  and  will  cost  $100,000.  The  architects 
are  Messrs.  Watt  \-  Blackwcll,  and  the  general  contractors 
Messrs.  J.  Moran  &  Son,  both  London  linns. 

At  Toronto,  tenders  for  an  office  building  estimated  to 
cost  $300,000,  for  the  Provincial  Hydro- Klectric  Commission, 
are  being  received  until  October  111.  The  building,  which  has 
beer)  designed  by  the  Company's  engineers,  is  to  be  of  steel 
and  brick  construction.  The  Secretary  of  the  Commission 
is  Mr.  W.  W.  Pope.  Continental  Life  Building,  Toronto. 

Welland,  <  Int.,  is  rejoicing  over  the  news  that  her  young 
est  industry,  the  Electric  Steel  »t  Metals  Company,  Limited, 
is  to  begin  operations  at  once  with  a  stall  of  two  hundred 
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men.    The  Company  have  received  from  the  British  War 

Office  a  contract  fur  shrapnel  shells  which  will  keep  one 
hundred  and  si\t>  nun  employed  continuously  until  next 
April. 

According  to  a  report  from  St.  John,  the  western  sec- 
tion of  the  spandrel  arch  bridge  across  the  St.  John  Rivet- 
is  now  completed  and  the  eastern  section  is  well  advanced. 
The  steel  work,  which  is  under  contract  by  the  Dominion 
Bridge  Company,  will  he  completed  before  winter  sets  in. 
The  hridge.  which  spans  the  Reversing  halls,  will  be  ready 
for  use  in  the  spring. 

An  Owen  Sound  reader  predicts  a  great  revival  in  the 
iron  trade.  Writing  to  the  Contract  Record  he  says  that  the 
country  will  soon  be  off  to  the  greatest  race  in  Made-in- 
Canada  goods  it  ever  knew,  and  that  incidentally  the  iron 
and  steel  works  of  Owen  Sound  will  reap  the  benefit.  Al- 
ready the  factories  are  working  in  full  force  to  keep  up  with 
the  orders  for  transport  and  artillery  vehicles.  The  foun- 
dries are  equally  busy  turning  out  shells  for  artillery  am- 
munition. As  a  side  issue,  the  boom  makes  things  lively 
for  tent-makers,  canvas-workers,  knitting  factories,  clothing 
manufacturers  and  leather  workers. 


WESTERN  CANADA 

The  British  Columbia  Sheet  Metal  Works,  Limited,  Van- 
couver, B.C.,  has  been  incorporated  with  a  capital  of  $10,000. 

The  new  building  erected  at  Edmonton  for  the  Bank  of 
British  North  America  has  been  completed  at  a  cost  of  some 
$100,000. 

The  Sidney  Island  Brick  &  Tile  Company,  Limited,  Vic- 
toria, capitalized  at  $150,000,  is  a  new  British  Columbia  con- 
cern to  receive  a  charter. 

A  bridge  estimated  to  cost  $750,000  is  under  contempla- 
tion at  Victoria,  B.C.,  and  the  ratepayers  will  be  asked  this 
year  to  vote  on  a  by-law  to  raise  the  required  amount. 

At  Saskatoon,  the  total  fire  losses  during  the  month  of 
August  amounted  to  rather  more  than  $:s,000,000.  The  fire 
insurance  rates  at  Saskatoon  are  the  lowest  in  Saskatchewan. 

The  new  plant  of  the  Maple  Leaf  Milling  Company,  at 
Medicine  Hat,  is  practically  completed.  The  contractors  for 
the  building  are  Messrs.  Geo.  H.  Archibald  Company,  Winni- 
peg- 

At  Vancouver,  operations  are  about  to  be  commenced 
on  the  Balaclava  sewerage  project.  The  cost  of  the  work 
is  estimated  at  $150,000.  Tenders  for  the  material  will  be 
called  shortly. 

At  Prince  Rupert,  B.C.,  the  G.  T.  P.  have  decided  to 
build  a  large  dry  dock  capable  of  accommodating  a  20,000- 
ton  battleship.  Constructional  operations  giving  employment 
to  several  thousand  will  be  started  on  January  1, 

Construction  work  is  to  be  commenced  this  fall  on  the 
factory  and  office  building  in  Manchester,  a  suburb  of  Cal- 
gary, for  the  Western  Canada  Cordage  Company,  Limited. 
The  building  will  be  400  ft.  by  120  ft.  in  dimensions  and  will 
cost  approximately  $150,000. 

At  Regina,  public  works  to  the  value  of  approximately 
$:;50,000  will  be  proceeded  with  at  once.  The  undertakings 
scheduled  for  completion  include  a  5,000,000-gallon  reservoir, 
filter  beds  at  the  sewage  disposal  works,  the  Isolation  Hos- 
pital and  the  proposed  water  and  sewer  extensions. 

The  new  building  which  the  Winnipeg  Public  School 
Board  is  erecting  at  the  corner  of  Manitoba  and  Power 
Streets,  at  a  cost  of  $150,000,  is  advancing  rapidly  towards 
completion.  The  building  has  three  storeys  and  basement, 
and  is  of  brick,  stone  and  reinforced  concrete  construction 

The  steel  work  on  the  new  Winnipeg  warehbuse  now 


being  erected  by  the  Coca  Cola  Company,  of  Atlanta,  Ga., 
at  a  cost  of  $550,000  is  completed.  The  architect  is  Mr. 
Arthur  Tufts,  Baltimore,  Md.,  and  the  general  contractors 
.lie  Messrs.  Jos.  McDiarmid  Company,  Canada  Building, 
Winnipeg. 

The  large  bridge  with  which  the  C.  P.  R.  is  spanning 
the  Saskatchewan  River  east  of  Empress,  Alta.,  is  nearing 
completion.  It  is  hoped  to  have  the  new  line  from  Swift 
Current  to  Bassano  completed  by  October  15.  The  con- 
tractors for  the  steel  work  of  the  new  bridge  are  the  Can- 
ada Bridge  Company. 

A  new  school  building  at  Prince  Albert,  Sask.,  erected 
by  the  Separate  School  Board  at  a  cost  of  $100,000,  is  near- 
ing completion.  The  building  is  two  storeys  high,  of  con- 
crete block  and  red  brick  construction.  The  architect  is 
Mr.  A.  Graham  Creighton,  and  the  general  contractors  are 
Messrs.  Bonas  Bros. 

The  Provincial  Highway  Board  of  Saskatchewan  is  co- 
operating with  the  various  municipalities  throughout  the 
province  with  a  view  to  increasing  the  expenditure  on  road 
and  bridge  work.  Already  arrangements  have  been  made  for 
tlie  expenditure  of  some  $500,000,  and  some  two  hundred 
road  gangs  are  in  operation.  The  Chairman  of  the  Board 
is  Mr.  F.  J.  Robinson,  Regina. 

From  Edmonton  comes  the  report  that  a  Company  to 
be  known  as  the  Conotolite  Marble  Company,  is  to  be  formed 
for  the  manufacture  of  a  new  invention  called  Conotolite 
marble.  The  new  building  material  is  said  to  have  disclosed 
remarkable  properties  in  regard  to  tension  strength  and 
crushing  power.  Those  interested  in  the  project  are  Messrs. 
1).  Kennedy,  R.  W.  McKennel,  H.  E.  McLuhan,  P.  R.  Sch- 
ick, W.  F.  Brown  and  W.  F.  Cavanagh,  of  Edmonton. 


The  Hare  Engineering  Company,  Limited,  Toronto, 
manufacturers  of  power  plant  equipment  and  special  mach- 
inery, have  removed  from  78  Duchess  Street  to  more  com- 
modious quarters  at  115  King  Street  East. 


Good  roads  men  are  reminded  of  the  Fourth  American 
Road  Congress,  which  is  to  be  held  at  Atlanta,  Ga.,  Novem- 
ber 9-14.  Special  trains  for  the  meeting  leave  New  York 
City  on  November  7.  Western  delegates  will  be  accommo- 
dated by  a  special  train  from  Chicago.  It  is  stated  that  forty- 
seven  National  and  State  Associations  will  take  part  in  the 
meeting.  Detailed  particulars  may  be  obtained  on  applica- 
tion to  the  Secretary  of  the  Congress,  Mr.  I.  S.  Pennybacker 
Colorado  Building,  Washington. 


An  interesting  new  standard  overhead  crane  has  been 
introduced  to  the  Canadian  market  by  the  Herbert  Morris 
Crane  &  Hoist  Company,  Limited,  A  description  of  this 
crane  is  embodied  in  bulletin  B9,  of  which  a  copy  has  just 
reached  us.  Instead  of  running  on  the  top  of  a  rail,  as  is 
usual  in  overhead  traveling  cranes,  the  type  "S6"  is  designed 
to  run  on  the  lower  flange  of  two  parallel  I-Beams.  These 
may  be  existing  roof  beams  or  special  beams  simply  at- 
tached to  the  roof  trusses.  What  will  strike  every  practical 
man  is  the  reduction  of  first  cost  made  possible  by  the 
elimination  of  the  usual  brackets.  Another  feature  is  that 
the  stresses  on  the  structure  itself  are  much  simplified. 
Sometimes  the  wall  of  a  building  would  carry  the  crane, 
crane  runway  and  load  vertically,  but  it  is  too  weak  to  re- 
sist the  overturning  effect  of  an  ordinary  crane  carried  on 
wall  brackets.  Another  advantage  possessed  by  the  type 
"SO"  crane  is  to  be  found  in  its  ability  to  connect  up  with 
a  Morris  overhead  runway.  The  combination  is  a  source 
of  much  time-economy,  as  it  eliminates  many  useless  re- 
handlings  of  the  load. 


Contracts  Department 

News    of   Special   Interest   to  Contractors,   Engineers,   Manufacturers  and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage  and 
Roadways 

Brantford,  Ont. 

Board  of  Water  Commissioners,  City 
Council,  are  having  work  started  at  once 
on  construction  of  Pump  Well,  estimat- 
ed to  cost  $3,500.  Chipman  &  Power, 
Mail  Building,  Toronto,  are  the  engi- 
neers. 

Esquimalt,  B.C. 

Municipal  Council  will  call  for  tenders 
shortly  for  construction  of  Sewer,  Con- 
stance Avenue  district,  at  an  estimated 
cost  of  $300,000.  C.  H.  Topp,  211  Pem- 
berton  Avenue,  Victoria,  is  the  engineer, 
and  E.  A.  Ellis,  clerk. 

Moncton,  N.B. 

The  Secretary.  Dominion  Government 
Department  Railways  and  Canals,  L.  K. 
Jones,  Ottawa,  will  receive  tenders  un- 
til October  15th,  for  construction  of 
Subway  under  Main  Street  crossing,  !)() 
ft.  long  x  30  ft.  wide,  concrete  and  steel 
construction. 

Montreal,  P.Q. 

Board  of  Commissioners  has  had  sur- 
veys completed  and  tenders  will  be  re- 
ceived by  L.  N.  Senecal,  Secretary,  after 
October  Kith,  for  building  of  Conduit. 
Plans  and  specifications  are  at  office  of 
engineer,  Mr.  Clarkson,  1009  New  Birks 
Building. 

City  Council  has  voted  $100,000  for  con- 
struction of  Water  Mains  this  year.  Mr. 
Clarkson,  1009  New  Birks  Building,  is 
the  engineer. 

City  Council  has  voted  $100,000  for 
construction  of  waterworks  this  year. 
L.  N.  Sencchal  is  Secretary,  and  Mr. 
Clarkson,  1009  New  Birks  Building,  En- 
gineer. 

Ottawa,  Ont. 

Engineer  F.  C.  Askwith  has  had  plans 
drawn  for  street  grading  between  Carting 
and  Ernest  Streets,  at  an  estimated  out- 
lay Of  $.'.,000. 

City  Council  has  had  plans  drawn  for 
pavement  work,  estimated  to  cost  $35,- 
803,  between  Queen  Street  West  and 
Ottawa  River.  Approximate  quantities 
are:  Asphalt,  5,037  sq.  yds.;  stone  blocks, 
3,437  sq.  yds.;  gutter,  3,087  1  in.  ft.,  head- 
ers, 300  lin.  ft.;  reinforcing  concrete,  25 
en,  yds.    F.  C.  Askwith  is  City  Engineer. 

City  Council  has  had  plans  drawn  pro- 
viding for  expenditure  of  $1  10.000  on 
solid  rock  grading  on  Laurier  Avenue, 
between  Percy  and  Albert  Streets,  and 
Edgar,  between  Irving  and  Fairmont 
A  venues. 

The  following  pavement  work,  esti- 
mated to  cost  $32,500.  is  to  be  carried 
out  by  City  Council,  between  Somerset 
and  Queen  Street  West:  Approximate 
quantities:  asphalt  9,910  sq.  yds.;  watei 
table.  2.050  sq.  yds.;  gutter,  4,600  lin.  It.; 
headers,  350  lin.  ft. 


Prince  Rupert,  B.C. 

The  Mannesman  Tube  Company.  Lim- 
ited, 51  Victoria  Square,  Montreal,  which 
was  awarded  the  contract  for  8,000  lin. 
ft.  of  6-in.  and  2,000  lin.  ft.  of  10-in.  steel 
pipe  and  fittings,  have  notified  City 
Council  that  owing  to  war  conditions 
they  are  unable  to  fulfil  contract;  con- 
sequently new  tenders  may  be  called. 
\\  .  McGregor  Mason  is  the  engineer, 
and  A.  E.  Woods,  city  clerk. 

Province  of  Saskatchewan 

Provincial  Government  Board  of  High- 
way Commissioners  will  commence 
work  immediately  on  construction  of 
small  Reservoirs  in  various  towns.  Es- 
timated cost  $50,000.  F.  J.  Robinson. 
Parliament  Buildings,  Regina,  is  chair- 
man. 

Regina,  Sask. 

City  Council  has  commenced  work  on 
Sewer  Extension  on  various  streets  in- 
volving an  estimated  outlay  of  $10,000. 
R.  J.  Lechy  Company,  Limited,  304 
Northern  Crown  Bank  Building,  are  gen- 
eral contractors.    F.  McArthur,  engineer. 

Saanich,  B.C. 

By-law  to  expend  $450,000  on  paving 
and  grading  work  has  been  passed  by 
Municipality  of  Saanich.  Hector  S. 
Cooper  is  the  clerk. 

By-law  has  been  carried  to  raise  $375,- 
000  for  construction  of  Waterworks  Sys- 
tem and  laying  of  watermains  in  muni- 
cipality.   Hector  S.  Cowper  is  Clerk. 

Toronto,  Ont. 

Commissioner  of  Works,  R.  C.  Harris, 
City  Hall,  has  recommended  to  Board  of 
Control  the  following  works:  Concrete 
sidewalks,  $19,090;  asphalt  pavements, 
$106,778;  concrete  curbings,  $3,000. 

Works  Commissioner  Harris  has  re- 
commended that  Sewerage  and  water- 
works undertakings  estimated  to  total  in 
cost  $1,734,465  be  submitted  to  ratepay- 
ers in  the  form  of  a  by-law.  The  works 
are  as  follows:  Asphalt  plant,  $125,000; 
drainage  for  section  south  of  King  St., 
between  Bathurst  Street  and  Strachan 
Avenue,  $50,000;  detritus  chamber  for 
sewage  disposal  plant,  $15,000;  laterals 
for  vicinity  of  Strachan  Avenue  and 
King  Street  subway,  $10,000;  laterals — 
Eastern  Avenue.  $46,400;  Dundas  Street 
bridge.  $  1 48.000 ;  North  Toronto  water 
supply  mains.  $525.ooo;  replacing  3-in. 
and  4-in.  mains  with  fi-in.  mains.  70, 000 
feet,  $194,808;  replacing  I -in.  and  2-in. 
service  pipes  with  fi-in.  water  mains.  10.- 
000  feet,  $13,750;  six-inch  cross  connec- 
tions. 25.750  feet.  $42,487;  high  pressure 
lire  system  extension,  $500,000;  Hankage 
allowance  on  main  construction.  $12,000, 
extending  Bathurst  Street  main  (addi- 
tional), $880;  twelve-inch  main— Bloor 
Street.  Dundas  to  Jane  Streets.  $28,500; 
twelve-inch  main— Jane  Street,  Bloor  to 
Annette  Streets.  $11, mm;  twelve-inch 
main— High  Bark  Avenue.  Bloor  to  Dun- 
das Streets.  18,000;  Carlaw  Avenue  wa- 
ter main.  $3, coo. 


Weston,  Ont.  (Toronto) 

Village  Council  has  had  plans  prepar- 
ed for  construction  of  Subway  at  esti- 
mated cost  of  $18,000,  to  be  steel  con- 
struction. E.  A.  James.  57  Adelaide 
Street  E.,  Toronto,  is  the  engineer. 

Winnipeg,  Man. 

Contracts  for  sidewalks  have  been 
awarded  by  Board  of  Control  as  follows: 
W.  C.  W  oods,  Stradbrook  Street,  at  $2,- 
415;  Ida  Avenue.  $584.35;  concrete  pave- 
ment on  lane.  $1,755.57;  J.  W.  Astley, 
Engineer  of  Construction.  Woodrow 
Place.  $160.50;  Westminster  Avenue. 
$150.50,  concrete  pavement  on  lane.  $1,- 
552.50;  Robert  Sharp.  435  Qu'Appcllc 
Avenue,  Scott  Street,  $898.36;  II.  Gal- 
braith,  666  Pine  Street,  Young  Street, 
$1,265. 

Yorkton,  Sask. 

The  construction  of  Sewer  and  Water 
M  ains  on  Broadway,  from  Melrose  Ave- 
nue, to  Wallace  Avenue  and  Smith 
Street,  estimated  to  cost  $10,000,  is  con- 
templated by  City  Council.  Work  will 
be  undertaken  by  day  labor  under  super- 
vision of  H.  Talbot  Crosbie,  engineer. 
F.  J.  Pilkington  is  clerk. 

CONTRACTS  AWARDED 
Collingwood,  Ont. 

The  contract  for  construction  of  Con- 
crete Sidewalks  has  been  awarded  by 
Town  Council  to  Win.  Connor.  Colling- 
wood, at  12'/2c  per  sq.  ft. 

Eastview,  Ont. 

Town  Council  has  awarded  contract  for 
construction  of  Concrete  Sidewalks  on 
Montreal  Road,  estimated  to  cost  $8,000, 
to  A.  Newlands.  Belmont  Avenue.  ( >t- 
tawa  South.  Messrs.  Patterson  &  Byrne, 
Sparks  Street,  Ottawa,  are  the  engineers. 

Joliette,  Que. 

The  contract  for  construction  of  Rein- 
forced Concrete  Dam.  Intake  Pipe,  al- 
terations to  Plant  and  supply  of  pumps, 
in  connection  with  Waterworks  Exten- 
sion Scheme  has  been  awarded  by  Town 
Council  to  Arsenault  &  Plamondon,  loli- 
ettc.  at  $33,000.  Surveyer  &  Frigon,  56 
Beaver  Hall  Hill,  are  the  engineers. 

London,  Ont. 

The  following  contracts  for  Alterations 
to  Heating  Plant  have  been  given  out 
by  City  Council:  General  contractor, 
Jno.  Putherborough,  1006  Wellington. 
$1,500.  Installing  feed  water  heater  in 
Incinerator  Plant.  U.  Flctt.  $1,905,  and 
for  general  alterations  $490 

Regina,  Sask. 

Sub  contracts  as  follows  have  been 
awarded  in  connection  with  City  Coun- 
cil's Reservoir  Construction  Scheme: 
Supply  of  Venture  Meier,  10-in..  for 
water-main  discharging  into  new  reser- 
voir, Francis.  Hankin  &  Company,  at 
$754.30;  Manitoba  Bridge  &  Iron  Works. 
Winnipeg.  123  tons  Steel  Girders  and 
Bolts.  $8,875.  f.o.b.  Regina.    Work  is  to 
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be  done  by  day  labor.  J.  M.  McKay  is 
the  engineer. 

Backville,  N.B. 

The  contract  lor  paving  in  connection 
with  construction  of  about  900  feet  of  ti- 
lt. Concrete  sidewalk  lias  been  awarded 
l>>  rown  Council  to  the  Sackville  Con- 
struction Company. 

Toronto.  Ont. 

Board  of  Control  lias  transferred  from 
Works  Department  the  following  con- 
tracts: Constructing  and  Paving  Com- 
pany. Confederation  Life  Building,  as- 
phalt on  Gothic.  $9,946;  St.  Clair  Ave- 
nue. $16,266.  Godson  Contracting  Com- 
I  any,  Manning  Chambers,  asphalt  on 
Coxwell  Avenue,  $8,535;  Langford.  $11,- 
827. 

West  Kildonan,  Man. 

The  general  contract  for  construction 
of  Sewer  on  Main  Street  has  been  award- 
ed by  Municipality  to  Thos.  Jackson  & 
Sons.  Winnipeg,  at  $15,478.  E.  Eatwell, 
Municipal  Hall,  is  the  engineer. 

Winnipeg.  Man. 

Board  of  Control  has  awarded  the  fol- 
lowing contracts  to  J.  W.  Astley,  En- 
gineer of  Construction: — Construction  of 
asphalt  Xo.  2  pavement  on  Oxford 
Street,  from  Academy  Road  to  Kings- 
way.  $6,340.50;  construction  of  sewer  on 
Union  Avenue,  from  Wolfe  to  Grey 
Street.  $1,046.28;  construction  of  asphalt 
pavements  on  Newton  Avenue,  from 
Strathcona  to  Montcalm,  $9,640;  con- 
struction of  water-main  on  Ingersoll 
Street,  from  St.  Matthews  Avenue  to 
500  ft.  South,  $135.36;  construction  of 
water-mains  on  Powers  and  Parr  Streets, 
$192.24;  construction  of  water-mains  on 
Main  Avenue,  from  Grey  to  Green 
Street,  $460.25;  construction  of  sewer  on 
McAdam  Avenue,  from  Main  Street  to 
South  end  of  Avenue,  $217.60;  construc- 
tion of  water-main  on  Garwood  Avenue, 
$219.  and  paving  at  $1,531.20.  W,  P. 
Brereton.  233  James  Avenue,  is  the  engi- 
neer. 

The  following  contracts  have  been 
awarded  by  Board  of  Control  for  paving 
work:  E.  F.  Campbell.  Superintendent  of 
Construction,  Macadam  pavement  of 
Blanchard,  $977.15;  Thos.  Jackson  & 
Sons — Granolithic  sidewalks  on  Martin, 
$794.42;  Westminster,  $217;  Young 
Street,  $281.40,  and  Balmoral,  $240.20. 

Contracts  have  been  awarded  as  fol- 
lows in  connection  with  sewerage  con- 
struction: Dominion  Construction  Com- 
pany— Levis  Street,  at  $371.50;  Thos. 
Jackson  &  Sons — Manhattan  Avenue, 
$919.50;  Dominion  Construction  Com- 
pany. Agnes  Avenue,  at  $2,071.35;  J.  W. 
Astley.  Engineer  of  Construction,  Oak 
Street,  at  $540.90. 


Railroads,  Bridges  and  Wharves 

Edmonton,  Alta. 

C.  P.  R.  Construction  Department  has 
commenced  work  on  construction  of  Tine 
from  Monitor  to  Kerrobert.  Mr.  Mc- 
Gregor, C.  P.  R.  Building,  is  superintend- 
ent. 

London,  Ont. 

London  and  Port  Stanley  Railway 
Company  is  having  steel  laid  in  connec- 
tion with  construction  scheme.  Over- 
head work  will  be  started  next  spring. 

Ottawa,  Ont. 

City  Council    has    authorized  Archie 


t  inrie.  City  Engineer,  to  invite  tenders 
at  once  I'm  construction  of  Steel  Bascule 
Bridge,  estimated  to  cost  $120,000,  on 
Pretoria  Avenue. 

Province  of  Saskatchewan 

Work  is  to  start  immediately  on  con- 
struction  of  a  number  of  Bridges  for 
Provincial  Government  Board  of  High- 
way Commissioners.  Work  is  to  be  done 
by  day  labor  and  is  estimated  to  cost  ap- 
proximately $50,000.  1''.  J.  Robinson, 
Parliament  Buildings,  Regina,  is  chair- 
man. 

Quebec,  Que. 

Mr.  Harry  Edward  Prindle,  architect, 
is  preparing  plans  for  the  new  Union 
Station  at  Quebec,  Que.,  for  the  Cana- 
dian Pacific  Railway. 

St.  Catharines,  Ont. 

l  enders  are  being  received  by  J.  A. 
Pay,  City  Clerk,  in  connection  with  con- 
struction of  superstructure  for  High 
Level  Bridge  across  St.  Paul  Street. 
Plans  and  specification  are  at  office  of 
engineer,  W.  P.  Near. 

St.  Johns,  N.B. 

St.  John  Street  Railway  Company  is 
extending  its  present  system  to  Marsh 
Road.  Work,  which  will  be  done  by 
day  labor  under  supervision  of  owner, 
has  been  started. 

Toronto,  Ont. 

Plans  have  been  drawn  for  construc- 
tion of  bridge  on  Clarence  Avenue  for 
Estates  Limited.  Bridge  will  be  one- 
span,  approximately  100  ft.,  wooden  con- 
struction and  work  will  be  done  by  day 
labor  under  supervision  of  Engineer 
Frank  Barber,  57  Adelaide  Street  East. 

CONTRACTS  AWARDED 

Brantford,  Ont. 

Preston  Car  &  Coach  Company,  Pres- 
ton, has  been  awarded  contract  in  con- 
nection with  construction  of  line  from 
Gait  to  Brantford  for  Green  Valley  Rail- 
way Company,  at  $25,000.  Entire  scheme 
will  involve  an  outlay  of  $253,000. 

Public  Buildings,  Churches, 
and  Schools 

Berthier,  Que. 

Provincial  Government,  Quebec,  has 
had  plans  drawn  for  2^2-storey,  60  x  31, 
School.  Estimated  cost  $4,000.  E.  Char- 
est,  Parliament  Buildings,  Quebec,  is  the 
architect. 

Elmira,  Ont. 

St.  Paul's  Lutheran  Church  is  contem- 
plating the  purchase  of  colored  glass  for 
Church  windows,  also  electric  pipe  organ 
blower  with  motor.  Geo.  Lunge  is  the. 
secretary. 

General  contractor,  E.  A.  Bleakney, 
Arthur  Street,  is  receiving  prices  on 
painting,  glazing,  electrical  work  and  til- 
ing in  connection  with  $40,000  Post  Of- 
fice in  course  of  erection  on  Arthur 
Street,  for  Dominion  Government  De- 
partment of  Public  Works.  Building  will 
lie  three  storeys,  122  x  66,  pressed  brick 
construction. 

Hespeler,  Ont. 

The  following  .  contracts  have  been 
awarded  by  Town  Council  for  Town 
Hall,  70  by  55  ft.,  artificial  stone  con- 
struction, estimated  to  cost  $35,000:  Gen- 
eral contract,  masonry  and  plastering — 


Grill  Bros.,  Queen  Street;  Carpentry, 
Prestien  &  Bartels,  Cooper  Street.  Work 
will  commence  at  once.  Evans  &  Ful- 
ford,  Scott  &  Bennett  Block,  are  the 
architects. 

Isle  Bizard,  Que. 

General  contract  for  alterations  to 
Presbytery  Parish  of  St.  Raphael,  near 
Beaconsfield,  at  an  estimated  cost  of  $5,- 
000,  has  been  awarded  to  Martin  &  Theo- 
ret,  Lachine.  L.  J.  Bigonnesse,  92  Notre 
Dame  East,  Montreal,  is  the  architec. 

Kildonan,  Man.  (Winnipeg) 

Work  in  connection  with  three 
Schools  for  Kildonan  School  Board  has 
been  suspended  temporarily,  but  will  be 
resumed  shortly.  Sutherland  Construc- 
tion Company,  Winnipeg,  are  the  general 
contractors.  No  sub-contracts  have  yet 
been  awarded. 

Lakefield,  Ont. 

Sub-contracts  for  heating  and  plumb- 
ing in  connection  with  construction  of 
Post  Office,  etc.,  for  Dominion  Govern- 
ment Department  Public  Works,  have 
been  awarded  to  William  Hungerford, 
Colborne  Street,  Lindsay.  Building  will 
be  two  storeys,  basement  and  tower, 
stone  and  brick,  structural  steel. 

London,  Ont. 

E.  R.  Dennis,  Chairman,  Board  of  Edu- 
cation, is  taking  prices  on  desks,  cabinets 
and  library  stacks.  Tenders  will  be  call- 
ed shortly  for  gymnasium  equipment.  R. 
M.  McElhearn  is  secretary. 

Maisonneuve,  Que.  (Montreal) 

In  connection  with  construction  of 
Fire  Hall  and  Police  Station  at  estimated 
cost  of  $70,000,  on  Letourneau  and  Notre 
Dame,  Marins  Dufresne,  Ontario  Street, 
Architect,  will  call  for  tenders  on  car- 
pentry in  a  few  days.  Building  will  be 
2J/2  storeys,  167  x  40. 

Milltown,  N.B. 

Sub-contract  for  roofing  Post  Office 
and  Customs  House  for  Dominion  Gov- 
ernment Department  Public  Works,  has 
been  awarded  to  John  E.  Wilson  Com- 
pany, Sydney  Street,  St.  John,  N.B. 

Montreal,  Que. 

The  following  contracts  have  been 
awarded  in  connection  with  construction 
of  $200,000  Club  House,  Cherrier  Street, 
for  National  Amateur  Athletic  Associo- 
tion:  Concrete  work — O.  Filion  &  Freres, 
869  De  St.  Valier  Street;  steel.  Phoenix 
Bridge  &  Iron  Works  Company,  Lim- 
ited, 83  Colborne  Street.  The  architects 
are  J.  A.  Ouellet,  Dandurand  Building, 
and  J.  O.  Turgon,  55  St.  Francois  Zavier 
Street.  Foundations  and  steel  work  only 
will  be  done  this  year;  other  contracts 
will  be  awarded  next  spring.  Building 
will  be  four  storeys,  110  x  106. 

Markdale,  Ont. 

Town  Council  will  require  interior  tit- 
tings  in  connection  with  $7,000  Library 
in  course  of  construction. 

Norwood,  Man. 

Village  Council  contemplate  taking 
tenders  next  year  for  construction  of 
Library  estimated  to  cost  $3,500,  E.  J. 
Larry  is  the  Clerk.  Building  will  be 
brick  and  concrete. 

Navan,  Ont. 

New  tenders  will  be  received  by  Jas. 
Cotton,  Navan  P.  O.,  Se.  Cumberland 
School  Board,  No.  3,  until  October  17, 


for  supply  of  materials  and  erection  of  4- 
roomed  School,  solid  brick  construction, 
concrete  foundation.  Plans  and  specifi- 
cation are  at  office  of  architects,  Messrs. 
Richards  &  Abra,  216-220  Booth  Build- 
ing. Ottawa. 

Ottawa,  Ont. 

By-law  has  been  carried  by  ratepayers 
to  provide  new  set  of  pumps  for  Lemieux 
Island  Pumping  Station.  Tenders  have 
not  yet  been  called. 

Port  McNicoll,  Ont. 

Hydro  Commission  has  started  work 
on  erection   of  service  lines   for  town. 
Requirements  will  include  a  quantity  of 
fixtures  for  residence  and  stores.     Mr.  • 
James  is  the  engineer-in-charge. 

Quebec,  Que. 

Tenders  for  interior  fittings  in  connec- 
tion with  $60,000  Board  School  in  course 
of  construction  for  Bon  Pasteur  Convent, 
St.  Amable  Street,  will  not  be  called  un- 
til next  June.  Architects.  Messrs.  Tan- 
guay  &  Lebon,  20  D'Aiguillon  Street. 

Rothsay,  N.B. 

Architect  G.  E.  Fairweather,  84  Ger- 
main Street,  St.  John,  is  preparing  plans 
for  School  Building  erected  by  New 
Brunswick  School  Board  Dr.  W.  S.  Car- 
ter, Fredericton,  is  Chief  Superintendent 
of  Education. 

Starview,  Sask. 

Red  Cross  S.  I).  Xo.  3245  has  been  au- 
thorized by  Saskatchewan  Local  Govern- 
ment Board  to  raise  funds  for  erection 
of  School.  E.  S.  Welch,  Starview,  is 
secretary- treasurer. 

St.  Simeon,  Que. 

Parish  of  St.  Simeon  has  plans  in  pro- 
gress for  Church,  and  tenders  will  be 
called  some  time  in  December.  ( )uel- 
lette  &  Levesque,  115  St.  John  Street. 
Quebec,  arc  the  architects. 

St.  Jacques,  Que. 

R.  C.  Church,  together  with  stores  oc- 
cupied by  J.  O.  Lasalle  and  M.  Meian- 
con  (dry  goods),  Jos.  Duga  (barber;, 
have  been  destroyed  by  lire.  All  build- 
ings were  insured  and  Church  body 
(owners),  will  rebuild. 

St.  Luc,  Que. 

Plans  are.  in  progress  by  R.  P.  Lemay, 
19  D'Aiguillon  Street,  preparatory  to 
construction  of  Church  for  parish  of  St. 
Luc. 

Simcoe,  Ont. 

It  is  stated  that  the  Board  of  Educa- 
tion will  require  interior  equipment,  con- 
sisting of  desks,  blackboards,  etc.,  in  con- 
nection with  alterations  to  School  on 
Lynwood  Avenue.  J.  D.  Larson  is  chair 
man. 

Toronto,  Ont. 

The  Storey  Pump  &  Equipment  Com- 
pany, Limited,  Kent  Building,  Toronto, 
have  been  awarded  the  contract  for 
Pumping  Machinery  for  new  Bishop 
Strachan  Callege,  including  Deanc  Steam 
Pumps  and  Morris  Centrifugal  Circulat- 
ing Pumps  with  Steam  Turbines. 

Board  of  Education  has  awarded  I lu- 
following  contracts,  amounting  to  $162.- 
014,  in  connection  with  construction  "i 
Givens  Street  School,  :il  rooms,  brick 
construction,  steel  beams,  etc.:  —  Mason, 
Albert  Webb,  $95,000;  carpentry.  Crocker 
&  Ledrcw,  $20,500;  roofing,  W  E,  Dil- 
lon Company,  Limited,  $l,7,"».*>;  two  con 
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crete  floors,  A.  C.  Richmond.  $3,700; 
plastering.  Haddock  &  Son,  $7,595;  iron 
stairs,  Canadian  Ornamental  Iron  Com- 
pany. $6,359;  painting,  Jos.  Phinnemore, 
$3,725;  wiring.  F.  Armstrong  Company. 
$648;  plumbing  and  heating,  Purdy-Man- 
sell,  Limited,  $23,480.  Contract  for  heat 
regulation  has  not  yet  been  awarded. 

Truro,  N.S. 

First  Presbyterian  &  St.  Paul's  L'nited 
Congregation  are  now  doing  construc- 
tion work  on  $60,000  Church,  Prince 
Street,  former  general  contractor  having 
given  up  business.  Building  will  be 
structural  steel,  pressed  brick  and  Pictou 
stone  construction.  Currie  &  Sparling, 
105  Bond  Street,  Toronto,  are  architects. 
W.  J.  Murray  is  Chairman  of  Building 
Committee. 

Welland,  Ont. 

High  School  Board  is  purchasing 
School  Furniture  for  High  School  on 
West  Main  Street,  2  storeys  and  base- 
ment, 170  x  80,  hollow  tile  and  brick  con- 
struction. D.  F.  Forbes,  Temple  Build- 
ing, is  the  architect  and  Wm.  II.  Lowe, 
secretary. 

CONTRACTS  AWARDED 

Regina,  Sask. 

The  following  sub-contracts  have  been 
awarded  in  connection  with  construction 
of  $90,000  Power  House  for  City  Council 
Light  &  Power  Department: — 10  h.o. 
Motor  to  operate  Turbine  Condenser, 
Fcrranti  Electrical  Company  of  Canada. 
Limited.  Winnipeg;  Pipe  connections  for 
same,  Crane  &  Ordway  Company,  Win- 
nipeg. 


Business  Buildings  and  Indus- 
trial Plants 

Beaufort,  Que. 

Residence,  barns,  cattle  and  farm  im- 
plements, the  property  of  Jos.  Dubcau, 
have  been  destroyed  by  lire,  and  loss  of 
$7,000  sustained.  Property  was  insured. 
Owner  will  rebuild  and  purchase  new 
machinery. 

Calgary,  Alta. 

Thomas-Jamieson  McKenzie,  307 
Travis  Building,  have  been  awarded  gen- 
eral contract  for  construction  of  $35,000 
Warehouse  on  11th  Avenue,  two-storey 
and  basement.  11)0  x  100,  brick  construc- 
tion, for  Simington  Grocery  Company. 
8th  Avenue.  Work  will  commence  im- 
mediately. 

Chilliwack,  B.C. 

Rockwell,  Theal  &  Davidson,  owners, 
have  had  plans  drawn  by  Norman  J.  Hall, 
architect,  Vancouver,  for  Grain  Eleva- 
tor, mill  and  corrugated  iron  construc- 
tion, concrete  foundation.  Machinerj 
will  also  be  installed.  \\  .  II.  Davison. 
North  Vancouver,  will  be  Building  Su- 
perintendent. 

Essex,  Ont. 

W.  A.  McConncll  has  in  contemplation 
the  construction  of  white  brick  store  es- 
timated to  cost  110.000, 

The  erection  of  store,  white  brick  con- 
struction, stone  and  concrete  foundation, 
estimated  to  cost  $H,00(),  is  contemplated 
by  W.  1 1 .  Richardson. 

Gait,  Ont. 

(ialt  Ornamental  I  run  Company  have 
decided  that  they  will  not  build  factory 
at  present,  having  purchased  suitable 
building. 


6i 

Harvey  Station,  N.B. 

Residence  and  barn  owned  by  Roy  Lit- 
tle, has  been  destroyed  by  lire,  incurring 
loss  of  about  $3,000.    Owner  will  rebuild. 

Ingersoll,  Ont. 

Evaporator  owned  by  O.  E.  Robinson 
&  Company.  Fruit  Warehouse,  Victoria 
Street,  has  been  burned  down.  Loss  es- 
timated at  $4,000  is  partially  covered  by 
insurance. 

London,  Ont. 

Victor  Amusement  Company,  Limited, 
has  purchased  site  and  intends  erecting 
Theatre  with  seating  capacity  of  1,000, 
also  site  for  Dance  Hall,  60  ft.  in  diam- 
eter. Geo.  L.  Jackson.  87  Wellington 
Street,  is  interested.  Architect  has  not 
yet  been  appointed. 

International  Fire  Works  Company  of 
Canada  intends  erecting  factory  at  Lon- 
don Junction,  for  the  manufacture  of 
fireworks.  Work  is  expected  to  begin 
about  October  15th. 

Montreal,  Que. 

Plans  are  in  progress  and  Aquin  & 
Brault,  908  New  Birks  Building,  will  call 
for  tenders  immediately  in  connection 
with  proposed  alterations  to  stores  on 
Notre  Dame  West,  estimated  to  cost  $5,- 
000,  for  Mr.  Payne,  owner. 

Site  has  been  bought  and  Blondin  and 
Carbell,  1211  St.  Cat  he  nnc  East,  Mon- 
treal, contemplate  construction  of  annex 
to  stores  on  Park  and  Bernard  Streets. 

Business  block  owned  by  Waste  anil 
Metal  Company,  223  Wellington,  and  oc- 
cupied by  Dominion  Machinery  Supply 
Company.  Canada  Steel  P  roducts  t  ( >m- 
pany,  and  Industrial  Manufacturing 
Company,  has  been  destroyed  by  lire. 

Moncton,  N.B. 

Plans  are  in  progress  for  $5,000  addi- 
tion to  Bank  of  Nova  Scotia.  Main 
Street.  G.  E.  Fairweather,  84  Germain 
Street,  St.  John,  is  the  architect. 

New  Westminster,  B.C. 

1 1  is  announced  that  Salmon  River 
Lumber  &  Shingle  Company.  Limited. 
198  Hastings  Street,  Vancouver,  will 
start  operations  next  spring  on  rebuild- 
ing Lumber  Mill.    Estimated  cost  $40,- 

000. 

Newmarket,  Ont. 

Tenders  close  with  Burke.  Horwood 
&  White,  Architects,  Kyric  Building,  To- 
ronto, on  October  15th.  for  construction 
ol  one-storey  brick  gymnasium,  estimat- 
ed to  cost  $5,ooo.  for  Pickering  College. 
W.  P.  Firth  is  the  Principal. 

Niagara  Falls,  Ont. 

Bank  of  Hamilton,  Queen  Street,  has 
had  plans  drawn  by  Mills  &  Hutton, 
Hamilton,  Ont..  architects,  lor  construc- 
tion of  onc-storey,  60  x  30,  bank  building, 
brick  construction,  estimated  to  cost 
$16,000,    J.  II.  Stuart  is  the  manager. 

Ottawa,  Ont. 

I  he  erection  of  stores  and  apartments 
on  Market  Street,  is  contemplated  by  A. 
Levinson,  (ioulbourn  Avenue. 

City  Council  has  in  contemplation  the 
erection  of  Market  Buildings  al  esti- 
mated cost  of  $i5,ooo.  VV.  E.  Noffkc.  45 
Rideau  Street,  will  be  the  probable 
architect. 

Plans  are  drawn  by  architect,  W  Her- 
bert   George.    Castle    Building.  Queen 
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Strict,  tor  Stores  and  Apartments  on 
Market  Street,  estimated  to  cost  $7, 500. 
A    Lcvinson,  (ioulhourn  Avenue,  is 

owner,  and  buildings  wil  be  36  by  85  ft., 
solid  brick  construction. 

Quebec,  Que. 

F.  &  W  Blouin,  Colomb  Street,  are 
erecting  Shoe  factory  on  Colomb  Street. 

at  estimated  cost  of  $3,000.  Old  building 
ha-  been  razed.  General  contractor, 
Edward  Paquet,  Couillard,  Que. 

Smiths  Falls,  Ont. 

Dominion  Government  Department 
Public  Works,  has  obtained  site  for  20 
b]  L06  Ft.  Armoury,  estimated  to  cost 
$60,000. 

Toronto,  Ont. 

renders  are  wanted  on  plumbing,  heat- 
ing, electric  wiring,  iron  cornices,  gut- 
ters, etc..  in  connection  with  construc- 
tion of  Stores  and  Apartments  on  Ron- 
cesvalles  Avenue  for  W.  J.  S.  Themaine, 
171  Keele  Street.  Buildings  will  be 
three  storeys,  130  x  56,  brick  construc- 
tion and  estimated  to  cost  $30,000. 

Work  which  was  temporarily  suspend- 
ed on  $100,000  six-storey  Office  Building 
on  Vonge  and  Albert  Streets,  for  John 
Stark  &  Company.  26  Toronto  Street,  has 
been  resumed.  Building  will  be  steel, 
terra  cotta  and  brick  construction. 

Sub-tenders  are  invited  by  Raymond 
Construction  Company,  43  Victoria  St., 
on  Dairy  Building.  3  storeys  and  base- 
ment. 90  x  106^,  and  stables,  3  storeys, 
132  x  106,  to  be  erected  on  Walmer  Road 
and  Bridgman  for  Farmers  Dairy  Com- 
pany. Limited,  367  Queen  Street  West. 
Time  is  extended  indefinitely  for  all 
trades. 

Raymond  Construction  Company  also 
invite  sub-tenders  on  Office  Building  for 
Provincial  Hydro-Electric  Commission 
of  Ontario. 

Permit  has  been  issued  to  M.  Libby, 
214  Bathurst  Street,  for  construction  of 
$3,000  factory,  one  storey,  25  x  46,  brick 
construction. 

General  tenders  will  be  received  until 
October  19th  by  Provincial  Hydro-Elec- 
tric Commission  (W.  W.  Pope,  Contin- 
ental Life  Building,  Toronto,  Secretary) 
for  construction  of  Office  Building  on 
University  Avenue,  at  estimated  cost  of 
$300,000.  Building  will  be  steel,  brick 
construction.  Sub-tenders  are  invited  by 
Harris  &  Harris,  110  Church  Street. 
Jackson,  Lewis  Company,  Bell  Tele- 
phone Building,  Adelaide  Street  W.; 
Sutherland  Construction  Company,  Ryrie 
Building;  and  the  John  H.  Parker  Com- 
pany (Canada),  Limited,  8  Colborne 
Street. 

Tenders  are  invited  at  once  on  heating 
and  plumbing  for  three-storey,  34  x  48, 
terra  cotta  and  brick  factory,  being 
constructed  on  Morrison  Street,  for  own- 
er and  general  contractor,  J.  Gingras, 
459  Adelaide  Street  W.  Estimated  cost 
$14,500. 

Walkerville,  Ont. 

The  Garden  Theatre  Company  of  On- 
tario, who  contemplated  the  building  of 
$25,000  Theatre  at  Walkerville,  has  de- 
cided not  to  build  at  present. 

Winnipeg,  Man. 

Lumber  mill  owned  by  J.  D.  McArthur 
Lumber  Company,  and  valued  at  $125,- 
000.  has  been  destroyed  by  fire  at  Lac 
du  Bonnet. 


CONTRACTS  AWARDED 

Montreal,  Que. 

Joseph  Viau  &  Company,  87  St.  Andre 
Street,  have  obtained  contract  for  addi- 
tion and  alterations  to  Picture  Theatre 
on  St.  Lawrence,  estimated  to  cost  $8,- 
000.  Building  will  be  '.»(>  ft.  high,  40  x  45, 
stone,  brick  and  steel  construction.  F. 
T.  Jackalin,  Room  5.  Jacobs  Building,  is 
the  architect. 

Ottawa,  Ont. 

The  general  contract  for  alterations  to 
Store  on  Laurier  Avenue  W.,  for  A.  A. 
Fournier,  327  Wellington,  has  been 
awarded  to  Geo.  Eaman  &  Son. 

St.  Catharines,  Ont. 

Contracts  have  been  awarded  as  fol- 
lows for  construction  of  $10,000  Stoic  on 
St.  Paul  Street  West,  for  Woolworth 
Company,  Limited,  Yonge  and  Queen 
Streets,  Toronto,  owner  and  architect. 
General  contractor,  Frank  Roberts,  Ham- 
ilton; carpentry,  Guy  E.  Montrose, 
Hamilton;  steel,  Hamilton  Bridge  Com- 
pany. Building  will  be  two-storeys,  100 
by  30  feet,  steel  and  brick  construction. 

St.  John,  N.B. 

The  general  contract  for  addition  and 
alterations  to  Store  and  Stables  at  an  es- 
timated cost  of  $35,000,  for  Salvation 
Army,  255  Prince  William,  has  been 
awarded  to  E.  W.  Green,  Tisdale  Place. 
Work  is  to  commence  immediately. 

Windsor,  Ont. 

The  contract  for  $2,000  Garage  on 
Victoria  Avenue,  for  Dr.  J.  S.  LaBelle, 
London  and  Ouellette  Streets,  has  been 
awarded  to  Arthur  Sebley,  42  Elliott 
Street.  Atcheson  &  Adams,  LaBelle 
Building,  are  the  architects. 


Residences 

Maisonneuve,  Que.  (Montreal) 

Tenders  are  to  be  called  about  Octo- 
ber 20,  for  contract  to  construct  $15,000 
Residence  on  St.  Catherines  Street,  for 
St.  Lawrence  Sugar  Refineries,  Limited. 
Hutchison,  Wood  &  Miller,  Royal  Insur- 
ance Building,  are  the  architects. 

Montreal,  Que. 

Plans  have  been  drawn  for  alterations 
to  three  flats  on  Sherbrooke  West  for 
Royal  Tunnel  &  Terminal  Company,  411 
Dorchester  Street  West.  E.  Gordon 
Mitchell,  4  Beaver  Hall  Hill,  is  the  ar- 
chitect and  MacKenzie  Mann  &  Com- 
pany, 411  Dorchester  Street  West,  are 
the  general  contractors. 

C.  C.  Cottrell,  Limited,  532  St.  Cath- 
erine West,  are  having  plans  prepared 
for  construction  of  fifveen  Residences  at 
Pine  Beach.  Aquin  &  Brault,  908  New 
I'.irks  Building,  Montreal,  are  the  arcb1 
tects. 

Niagara-on-the-Lake,  Ont. 

Mrs.  Charlotte  Prince,  Chalaqua  Grove, 
has  the  erection  of  a  residence  in  con- 
templation. 

Notre  Dame  de  Bois,  Que. 

The  residence  of  Henri  Demers  has 
been  destroyed  by  fir.':.  Loss  estimated 
a  $6,000,  is  partly  covered  by  insurance. 
Owner  will  rebuild. 

Ottawa,  Ont. 

The  construction  of  Residences  on 
Concord  Street,  two-storeys,  21  by  38  ft., 
brick  veneer  construction,  is  contem- 
plated by  John  Hay,  13  Central  Street. 


Outremont,  Que.  (Montreal) 

Tenders  are  to  be  called  in  less  than 
two  weeks  by  architects,  Aquin  &  Brault, 
908  New  Birks  Building,  Montreal,  for 
alterations  to  Residence  of  J.  A.  Gui- 
mond.    Estimated  cost  $8,000. 

Port  McNicoll,  Ont. 

Tenders  are  open  for  plastering,  paint- 
ing, heating,  plumbing,  electrical  work 
and  interior  fittings  in  connection  with 
construction  of  two-storey  Milton  press- 
ed brick  veneer  residence,  for  Captain 
Maclntyre,  R.  S.  S.  Manitoba. 

Quebec,  Que. 

Owner  and  general  contractor,  Pierre 
Savard,  788  Montcalm,  is  receiving  ten- 
ders for  heating,  plumbing,  electrical 
work  and  roofing,  also  for  material  for 
plastering  and  painting,  in  connection 
with  $5,000  residence  on  Cartier  Avenue. 

Tenders  are  invited  on  roofing,  paint- 
ing and  electrical  work  in  connection 
with  $6,000  residence  for  M.  Desrochers, 
550  St.  Francois  Street. 

Owner  and  general  contractor,  Gaud 
Pare,  7  La  Liberte,  invites  tenders  for 
masonry,  roofing,  painting,  plumbing  and 
electrical  work  on  three-storey  frame  and 
brick  Residence.    Estimated  cost  $7,000. 

Tenders  are  called  for  masonry,  roof- 
ing, plastering,  painting,  heating,  plumb- 
ing and  electrical  work  in  connection 
with  three-storey  brick  and  frame  Resi- 
dence for  J.  C.  Lacroix,  192  Dorchester. 
Estimated  cost  $5,000. 

Toronto,  Ont. 

M.  Healy,"153  George  Street,  owner 
and  general  contractor,  will  sub-let  some 
trades  in  connection  with  $12,000  De- 
tached Residence,  2l/2  storeys,  36  by  40 
ft.,  brick  construction,  on  High  Park 
Boulevard.  J.  Thomson,  43  Victoria  St., 
is  the  architect. 

Tenders  will  be  called  by  J.  M.  Heale, 
61  Oakmount  Blvd.,  about  November 
next,  for  construction  of  two  2J^-storeys, 
30  x  80,  brick  Residences  on  Oakmount 
Road,  at  estimated  cost  of  $12,000.  An- 
us &  Angus,  Sudbury,  Ont.,  are  the  archi- 
tects. 

Winnipeg,  Man. 

Foundation  work  only  will  be  carried 
out  this  year  on  $10,000  Residence  for 
Genser  Bros.,  97  Lusted  Street,  owners 
and  general  contractors. 

CONTRACTS  AWARDED 

Montreal  West,  Que. 

The  general  contract  for  constructing 
$10,000  brick  and  stone  Residence  on 
Brock  Avenue,  for  H.  E.  Stephenson,  has 
been  awarded  to  J.  D.  Kirkpatrick,  37 
Fenwick  Avenue.  The  architects  are 
Peden  &  McLaren,  20  St.  Alexis  Street, 
Montreal. 

Ottawa,  Ont. 

The  general  contract  for  Residence  for 
Mrs.  E.  Patton,  139  Preston  Street,  has 
been  awarded  to  R.  G.  Smith,  Thornton 
Avenue. 

Power  Plants,  Electricity  and 
Telephones 

Chatham,  Ont. 

City  Council  has  submited  by-law  to 
ratepayers  to  raise  $90,000  for  installation 
of  Hydro-Electric  System.  W.  G.  Mer- 
ritt  is  the  City  Clerk. 

London,  Ont. 

Tenders  will  be  called  shortly  for  two 
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Motor  Generator  sets,  1,500  volts,  direct- 
current,  complete  with  switches,  also  13,- 
000-volt,  25-cycle  transformers,  for  City 
Council.  H.  J.  Glaubitz,  City  Hall,  is 
the  engineer. 

Simcoe,  Ont. 

Plans  for  Hydro  Station  on  Pond  St., 
18  ft.  high,  brick  construction,  have  been 
completed,  and  Town  Council  will  in- 
vite tenders  shortly.  Work  will  start 
immediately  on  installation  of  8  miles  of 
line.    W.  C.  McCall  is  the  Town  Clerk. 

Stettler,  Aha. 

Town  Council  and  ratepayers  have 
passed  by-laws  for  Extension  to  Water- 
works ($8,000)  and  Electric  Light  Sys- 
tem ($,000).   J.  Jamieson  is  the  Engineer. 

Winnipeg,  Man. 

Canadian  VVestinghouse  Company. 
Limited,  Portage  Avenue  East,  has  been 
awarded  the  contract  to  supply  six  oil 
Circuit  Breakers,  electrically  operated, 
for  Power  House  at  Point  du  Bois.  Con- 
tract price  $6,000. 

CONTRACTS  AWARDED 

Montreal,  Que. 

The  contract  for  supplying  one  hori- 
zontal boiler  of  500  h.p.,  one  vertical  of 
350  h.p.  with  fittings  and  appurtenances 
complete,  has  been  awarded  to  Wilkes 
Bros.,  Saginaw,  Mich.,  at  $19,000,  by 
Board  of  Commissioners. 

Miscellaneous 

Fernhill,  Ont. 

Gordon  Moore,  Ailsa  Craig  P.  O.,  Ont., 
will  be  in  the  market  shortly  for  Cement 
Supplies  for  manufacturing  tile  and  con- 
crete blocks  at  Fernhill,  Ont. 

Mount  Forest,  Ont.  . 

The  Gibson  Furniture  Company.  Main 
Street,  is  purchasing  a  quantity  of  wood- 
working machinery. 

Toronto,  Ont. 

Mr  A.  Shanks,  50  Peterboro  Avenue, 
is  opening  hardware  store  on  Bloor 
Street  West,  and  desires  prices  and  cata- 
logues, etc..  for  supply  of  stock. 

New  Companies 

The  Clifton  Stone  &  Gravel  Corpora- 
tion, Limited,  have  been  incorporated  as 
dealers  in  stone  and  gravel,  etc..  and 
manufacturers  of  lime  and  cement  brick. 
Head  office  is  at  8  King  Street  \V  .  To- 
ronto.   Capital  $i50.oon. 

Candian  Road  Contractors.  Limited, 
has  been  incorporated  with  a  capital  of 
1500,000  to  conduct  general  engineering 
and  construction  business.  Head  office 
will  be  at  Montreal  and  Francois  X. 
Gagnon,  109  University  Avenue,  is  inter- 
ested. 

Kirkland-Goldlicld,  Limited,  has  been 
incorporated  as  a  mining  company  with 
power  to  conduct  general  mining  busi- 
ness. The  headquarters  of  the  company 
will  be   Haileybury,  Out.     Capital.  $50,- 

000, 

Canadian-American  Graphite  ( !ompany, 
Limited,  has  been  incorporated  lor  gen- 
eral mining  and  smelting  business,  with 
head  office  at  Prescott,  <  >nt.  <  apital, 
1 15,000. 

Sidney  Island  Brick  &  Tile  Company, 

Limited,  has  been  incorporated  with  a 
capital  of  $150,000,  with  head  office  al 


Victoria,  B.C.  Company  has  authority 
to  manufacture  brick,  tile,  terra  cotta, 
etc. 

Caspedia  Booming  Company,  Limited, 
has  been  incorporated  with  power  to  con- 
struct dams,  piers,  etc.  Capital,  $50,000. 
Head  office,  New  Richmond,  Que. 

Fraser,  Brace  &  Company,  Limited, 
has  been  incorporated,  with  chief  place 
of  business  at  Montreal,  and  $100,000 
capital,  as  a  general  contracting  and 
construction  company. 

The  Similkameen  Consolidated  Cop- 
per Company  has  been  formed  at  Prince- 
ton, B.C.,  with  a  capital  of  $2,000,000. 
W.  S.  Ayres,  Hazelton,  Pa.,  U.  S.  A.,  is 
President  and  Engineer. 

The  Ottawa  Lead  and  Zinc  Mining 
Company,  Limited,  has  been  incorporat- 
ed with  a  capital  of  $:500,000,  and  head 
office  at  Arnprior,  Ont.  Company  will 
conduct  a  general  quarry  and  mining 
business. 

The  Sherwin-Williams  Company  of 
Canada,  Limited,  whose  head  office  is  at 
897  Centre  Street,  Montreal,  has  been 
licensed  to  carry  on  business  as  manu- 
facturers and  dealers  in  paints,  polishes, 
stains,  etc  .,  in  British  Columbia.  Head 
office  is  at  827-31  Powell  Street,  Van- 
couver. 

The  Imperial  Pipe  Laying  Company, 
Limited,  has  been  incorporated  as  a  min- 
nig  concern  with  capital  stock  of  $1,- 
000,000.  Sarnia,  Ontario,  is  the  com- 
pany's headquarters. 

The  Ottawa  Lead  &  Zinc  Mining  Com- 
pany, Limited,  has  been  incorporated 
with  head  office  at  Arnprior,  Ont.,  and 
capital  stock  of  $300,000.  The  company 
will  construct  bridges,  reservoirs,  aque- 
ducts, warehouses,  etc. 

Jacob  &  Valentin,  Limited,  has  been 
incorporated  a  Construction  Company 
with  capital  stock  of  $50,000.  Head  office 
will  lie  at  Montreal. 

Sarnia  Metal  Products  Company,  Lim- 
ited, has  incorporated  with  $1(10,000  capi- 
tal. The  chief  place  of  business  is  Sar- 
nia, Ont.,  and  the  Provisional  Directors 
are  Morris  S.  Uabcock,  Malcolm  Mac- 
Kenzie,  Lloyd  Lott,  Angus  McDonald, 
Lott  and  Robert  Irwin  Towers. 

Warwick  Wheel  Company  of  Canada, 
Limited,  has  been  incorporated  with 
$100,000  capital.  Messrs.  C.  W.  Sum- 
mers, 433  Hamilton  Road,  and  G.  A. 
McLachlan,  15  Ridout  Street,  are  in- 
terested. 

Port  Colborne  Development  Company 
has  been  incorporated  with  power  to 
build  houses,  etc.,  with  a  capital  of  $50,- 
000. 

The  Rcgina  Cold  Storage  &  Ware- 
housing Company,  Limited,  has  been 
incorporated  with  capital  of  $50,000. 

Canyon  City  Saw  Mills  Company. 
Limited,  has  been  incorporated  with 
capital  of  $15,000.  The  company  has  al- 
so secured  a  site  for  lumber  yards  and 

coal  sheds  at  [nnismore, 

The  Great  Western  Furniture  Cont- 
pany,  Limited,  has  been  incorporated. 
Capital  $50,000. 

Planet  Elevator  Company.  Limited, 
is  a  recent  incorporation  with  a  capital 
of  $50,000. 

The  Imperial  Pipe  Line  Company,  Lim- 
ited, lias  been  incorporated  with  head  of- 
fice at  Sarnia,  Ont.,  to  conduct  general 
Oil  refinery,  operate  and  maintain  pipe 


lines,  etc.  The  new  company  has  a  capi- 
tal of  $1,000,000. 

Toronto  and  Canadian  Building  Com- 
pany, 41  Adelaide  Street  E.,  Toronto,  has 
been  incorporated  with  $40,000  capital, 
with  power  to  conduct  general  building 
business  and  deal  in  all  building  materi- 
als. 

Blairmore  Coal  Lands,  Limited,  an 
Extra-Provincial  Company,  has  been 
licensed  to  carry  on  business  as  brick- 
makers,  miners,  etc.  The  head  office  in 
the  Province  is  at  the  Metropolitan 
Building,  Vancouver,  and  the  capital 
$500,000. 

The  B.  C.  Sheet  Metal  Works.  Limited, 
has  been  incorporated  with  a  capital  of 
$10,000.  The  head  office  is  at  Vancou- 
ver, and  the  company  will  trade  as  iron 
founders,  mechanical  engineers,  manu- 
facturers of  implements  and  machinery, 
builders,  electrical  engineers,  etc. 

Franklin  Automobile  Company,  an 
Extra-Provincial  company,  has  been  re- 
gistered and  authorized  to  carry  on  busi- 
ness within  the  Province  of  British  Col- 
umbia as  manufacturers  of  motor  and 
other  vehicles,  etc.  The  head  office  of 
the  company  in  the  Province  is  at  Lon- 
don Building,  G26  Pender  Street  West, 
Vancouver,  and  the  capital  $400,000. 

S.  Caultield  &  Sons,  Limited,  has  been 
incorporated  with  $40,000  capital,  and 
head  office  at  Toronto,  as  builders  and 
dealers  in  building  supplies,  etc. 


Power  &  Son, 

Architects  and  Building  Surveyors 

Merchant*  Bank  Chambers. 

Kingston,  Canada 


I 

-1 

TRON  Fences,  Wire  Fences  (  iates, 
*■  Virc  Escapes,  Jail  Cells,  Office 
Wirework,  Wire  Baskets,  and  all 
kinds  of  Builders'  Wire  and  Iron- 
work. 

THE  PAGE  WIRE  FENCE  CO. 

LIMITED 

W.ilkcrville.    Toronto.       Montreal.    Si.  John 


IAPHRAGM 
PUMPS 

WITH  IMPR  OVEO  VALVES 

(Pattittrtl) 
I'nrqnallrd  (or  pumping  1»i>'o 
quantities  of  wat#r  by  hud 
powpr,  and  1.  r  raising  wwncr 
sludge,  and  nil  kinds  of  arm  flu  t  da 
i;rnr  rally  In  man  v  •<■«•  ami 
t)[tfi«  Capacities  from  l.pon  in 
N  OW  gallons)  an  hour  Workable 
hy  hand  and  msrhanlral  po»er 

hulty  Illustrated  Pfic*  I  i»i 
uunlftl  tree  <>n  request  to 

HON IG  &  MOCK, Ltd. 
7.  MARK  LANE.  LONDON 
ENGLAND. 

"Tho  Pump  lot  Emergencies  ' 


lenders  for  One  Overhead 
Hand-operated  Travel- 


ing 


Crane 


Tenders  will  be  received  by  registered  post 
only,  addressed  to  tbe  Chairman  of  the  Hoard  of 
i  ontrol,  City  Hall.  Toronto.  Canada,  up  to  noon 
..ii  Tuesday.  October  27th,  1914,  for  the  supply 
of  one  Overhead  1  land-operated  Traveling  Crane. 

Specifications  and  tender  form  for  the  forego- 
ing may  be  obtained  upon  application  at  Room 
12;  Purchasing  ami  Accounting  Section  of  the 
Depart  men  I  of  Works.  City  Mall,  Toronto.  En- 
velopes containing  tenders  must  be  plainly  mark- 
et) on  the  outside  as  to  contents.  Conditions  re- 
lating to  tendering,  as  prescribed  by  City  liy- 
law,  must  be  strictly  complied  with  or  the  ten- 
.lcis  may  be  declared  informal.  Tenderers  shall 
submit  with  their  tenders  the  names  of  two  per- 
sonal sureties,  approved  by  the  City  Treasurer, 
or  in  lieu  thereof  the  bond  of  a  Guarantee  Com- 
pany  approved   as  aforesaid. 

Tbe  lowest  or  any  tender  not  necessarily  ac- 
cepted. 

II.  C.  HOCKEX,  Mayor, 

Chairman,  Hoard  of  Control. 
October   2nd.   1!»14.  41 


Temiskaming&  Northern  Ontario 
Railway  Commission 


Tenders 
for  Restaurant  Privileges 


Sealed  tenders  (which  must  be  separate  for 
each  restaurant)  addressed  to  the  undersigned 
and  endorsed  "Tender  for  Restaurant  Privileges," 
will  be  received  at  the  office  of  the  Commission, 
25  Toronto  Street,  Toronto,  up  to  12  o'clock 
noon  on  Thursday,  the  22nd  day  of  October, 
1914.  for  the  restaurant  privileges  for  five  years 
at  each  of  the  following  places,  (such  privileges 
to  become  effective  from  the  dates  hereinafter 
mentioned). 

Timagami  from  February  10th,  1015. 

Englehart  from  November  1st,  1014. 

Cochrane,  when  open. 

Each  tender  must  be  accompanied  by  an  ac- 
cepted cheque  upon  a  chartered,  bank  of  Can- 
ada payable  to  the  order  of  the  Commission  for 
ten  per  cent,  of  the  amount  of  such  tender. 

The  restaurants  at  Englehart  and  Cochrane  will 
be  heated  by  the  Commission  but  at  Timagami 
the  party  whose  tender  is  accepted  will  be  re- 
quired to  furnish  the  necessary  heating. 

In  the  case  of  each  restaurant  the  party  whose 
tender  is  accepted  will  be  required  to  promptly 
execute  a  lease  in  form  satisfactory  to  the  Com- 
mission, failing  which  his  cheque  will  be  abso- 
lutely forfeited  to  the  Commission  and  if  deemed 
necessary,  by  the  Commission,  he  shall  also  fur- 
nish a  bond  satisfactory  to  the  Commission  for 
the  due  performance  of  such  lease. 

The  cheques  sent  in  by  unsuccessful  tenderers 
will  be  returned  to  them. 

The  Commission  does  not  bind  itself  to  accept 
the  highest  or  any  tender. 

For  further  particulars  apply  to  the  under- 
signed. 

Dated  at  Toronto  this  1st  day  of  October, 
A.  D.  1914. 

A.  J.  McGEE, 
40  41  Secretary-Treasurer. 


Notice  to  Contractors 


Tenders  will  be  received  by  registered  post 
only,  addressed  to  the  Chairman  of  the  Hoard 
of  Control)  City  Hall,  Toronto,  up  to  noon  on 
Tuesday,  October  27th,  1914,  for  the  construc- 
tion of  the  following  sewers,  viz. : 

Bridge  St.,  Norwood  Road  to  Main  Street. 

Cedarvale  Ave.,  Danforth  Ave.  to  N.  City  limit. 

Costain  Ave.,  McMillan  Ave.  to  Morton  Road. 

Darrell  Ave.,  Woodbine  Ave.  to  Colfview  Ave. 

I  lot  1  Ave.,  west  limit  lot  No.  23,  plan  381,  to 
east  limit  lot  No.  20,  plan  381. 

Eastern  Ave.,   Knox  Ave.  to  Morley  Ave. 

Evelyn  Ave.,  Glenholme  Drive  to  Glendon- 
wyitne  Road. 

Fawcett  Ave.,  Gerrard  St.  to  G.  T.  R. 

Clcdhill  Rd.,  Danforth  Ave.  to  north  City  limit. 

Golfview  Ave.,  Danforth  Ave.  to  G.  T.  R. 

McMillan  Ave.,  Gerrard  Street  to  G.  T.  R. 

Morton  Road  N.,  Gerrard  Street  to  north  end. 

Normandy    Blvd.,   Patricia   Rd.   to  Gerrard  St. 

Palmer  Ave.,  Balfour  Ave.  to  north  City  limit. 

Spavkhall   Ave.,   Logan  Ave.  to  046  feet  west. 

St.  Clair  Ave.,  Runnymede  Rd.  to  2050  ft. 
west  of  Keele  Street. 

Wheeler  Ave.,  1720  ft.  north  of  n.s.  Oueen 
Street  to  north  end. 

Williamson  Road,  Glenmanor  Drive  to  Pine 
Crescent. 

Woodlee  Ave.,  Gerrard  Street  to  north  end. 

Envelopes  containing  tenders  must  be  plainly 
marked  on  the  outside  as  to '  contents.  Specifi- 
cations may  be  seen,  and  forms  of  tender  ob- 
tained, at  the  office  of  the  Commissioner  of 
Works.  Tenderers  shall  submit  with  their  ten- 
der the  names  of  two  sureties,  approved  of  by 
the  City  Treasurer,  or,  in  lieu  of  said  sureties, 
the  bond  of  a  Guarantee  Company  approved  as 
aforesaid.  Conditions  relating  to  tendering  as 
prescribed  by  City  Hy-law  must  be  strictly  com- 
plied with.  The  lowest  or  any  tender  not  neces- 
sarily accepted. 

H.  C.  HOCKEN,  Mayor, 

Chairman,  Board  of  Control. 
Toronto,  October  7th,  1014.  41 


Sales  Agents  Wanted 


Large  United  States  chain  manufacturers  now 
represented  in  Quebec  Province  want  to  secure 
Sales  Agents  in  Ontario,  Western  Canada  and 
Maritime  Provinces  for  all  kinds  of  logging  chain, 
dredging  chain,  etc.  Apply  Box  78,  Contract  Re- 
cord, Toronto,  Canada.  30-41 


CAPITAL  introduced  forsound  enterprises  of  all 
kinds.  5  per  cent,  commission.  Bond  and  stock 
issues  placed.  Underwriting  procured.  Refer- 
ences exchanged.  Address  Cooke  &  Byrne,  Har- 
court  Street,  Dublin,  Ireland.  40-45 


Late  News  Items 

Brantford,  Ont. 

A  joint  conference  has  been  arranged 
between  Board  of  Works  and  Parks 
Board  to  investigate  question  of  con- 
structing park  driveway  and  boulevard, 
17  miles  long,  through  the  city. 

Quebec,  Que. 

The  construction  of  National  Trans- 
continental line  from  Quebec  to  Super- 
ior Junction  has  been  completed  and 
will  be  ready  for  operation  in  Novem- 
ber. 


Regina,  Sask. 

City  Council  has  granted  permission 
to  lay  steel  pipes  under  lane  west  of 
building  on  13th  and  Scarth  Streets,  to 
heat  Aldon  Block.  Owner,  McCallum- 
Hill  Company,  Limited,  McCallum-Hill 
Building. 

Saanich,  B.C. 

Ratepayers  have  carried  by-laws  to  ex- 
pend $375,000  on  Waterworks  Distribu- 
tion system  for  municipality. 

Toronto,  Ont. 

Police  station  will  probably  be  erect- 
ed next  year  on  site  of  present  Wilton 
Avenue  tire  hall. 

Proportions  of  cost  as  between  city 
and  C.  P.  R.  in  connection  with  con- 
struction of  Yonge  Street  subway  will 
be  determined  by  Railway  Board. 

Tenders  will  be  received  until  October 
37  for  overhead  hand-operated  travelling 
crane.  Specification  at  Room  13,  Works 
Department,  City  Hall. 

Tenders  are  being  received  by  owner, 
R.  Clayton,  731  Shaw  Street,  C.  1785,  for 
roofing,  plastering,  painting,  heating, 
plumbing  and  electrical  work  in  con- 
nection with  Residence,  on  543  Dela- 
ware Avenue. 

Special  Committee  representing  dif- 
ferent municipalities  decided  to  request 
Provincial  Government  to  make  survey 
of  Highway  with  a  view  to  construc- 
tion of  permanent  roadway  from  Toron- 
to to  Oshawa.  An  estimate  of  cost  of  1G 
ft.  concrete  roadway  with  gravel  shoul- 
ders and  concrete  base  is  also  to  be 
made. 

It  is  reported  that  construction  of 
Union  Station  and  Railway  Viaduct  at 
Toronto  is  being  financed  from  England 
and  New  York,  and  that  work  will  pro- 
ceed in  near  future. 

Vancouver,  B.C. 

Plans  have  been  completed  by  Depart- 
ment of  Public  Works,  Ottawa,  for  Gov- 
ernment Elevator  to  be  erected  on  site 
of  dock.  As  soon  as  specifications  have 
been  completed  tenders  will  be  called. 
Proposed  structure  will  have  capacity 
of  1,500,000  bushels. 

Plans  are  being  prepared  by  muni- 
cipal engineer  for  water  system  for  West 
Vancouver.  A  pipe  line  will  be  built 
up  Sister  Creek,  about  three  miles  from 
water  front,  which  will  require  20  miles 
of  steel  pipe.  -  A  dam  will  also  lie  con- 
structed with  a  capacity  of  2,000,000  gal. 

Building  Inspector  Hubbard.  South 
Vancouver,  has  completed  plans  for  pro- 
posed Fire  Hall  to  be  erected  on  site 
adjoining  Municipal  Hall.  Tenders  will 
be  invited  shortly. 

Colonial  Brewing  Company  will  erect 
a  $300,000  brewery  in  Vancouver. 

Plans  prepared  -by  City  Engineer  re- 
ported approved  by  Board  of  Works, 
Ottawa,  for  constructing  sea  wall  along 
False  Creek,  cost  about  $05,000. 

York  Township,  Ont. 

North  Earlscourt  and  Fairbank  Rate- 
payers' Association  have  requested 
Council  of  York  Township  to  proceed 
with  sidewalks  from  Kitchener  Avenue 
l<i  Club  House. 
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PUMPS 


Horizontal  Belt  Driven  Turbine  Pump  supplied  the  University  of  Toronto. 

THIS    Pump  is  hydraulically    balanced  against  end 
thrust  and   111  addition  has   a    water   cooled  thrust 
Bearing.      The  Pump  is  arranged  so  that   it  may 
•  be  operated  w  ith  guide  vanes  or  without  tor  demonstration 
purposes.     Oil  ring  bearings,  Hydraulic  Balance  and  water 
cooled  thrust  bearings  are  standard  for  all  "Inglis"  Turbine 
Pumps. 

We  make  pumps  of  all  kinds  for  any  service. 

Write  us  for  prices. 

The  John  Inglis  Company,  Limited 

ENGINKKKS  AM)  BOILERMAKERS 
14  Strachan  Ave.,  Toronto,  Canada 

Montreal  Office:   Room  509  C'.in.uli.iii  Kvprcss  ISuiUlitiv! 
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FOR  SALE 

One  -   55  Ton  Switching  Engine 
One        J5  Ion  Vulcan  Dinkey 
1  luce     25  Ion  12  x  18  American  Locomotive 

Co.  Dinkies 
1  hree     25  Ton  12x18  Vulcan  Dinkies 
Five  — 25  Ton  Porter  Dinkies 
Two       10x16  Standard  Gauge  Vulcan  Dinkies 
One       1 0  x  16  36    Gauge  Porter  Dinkey 
Eighty — 6  Yard  K.  &  J.  Dump  Cars 
Twenty — 6  Yard  Continental  Dump  Cars 
Ten  — 4  Yd.  Continental  Dump  Cars',  36  gauge 
Two  Model  60  Marion  Shovels 
One  — 75  Ton  Marion  Shovel  with  extra  high 

lift  Boom 
Two  — Stone  Crushers 

Motors,  all  sizes,  from  1 5  to  200  H.P.,  3 
phase,  440  volts  to  2200  volts. 

W.  FRASER, 

83  Craig  St.  W.  MONTREAL 


Tenders 
Wanted 


should  be  advertised  for  in  the 
"Tenders  and  For  Sale  De- 
partment" of  the  Contract 
Record  and  Engineering 
Review.  This  paper  is  the 
u  Tender  Ad.  "  medium  of 
Canada  and  always  brings 
bids  from  the  reliable  con- 
tractors and  supply  houses. 

File  your  plans  for  any 
work  on  which  you  are  invit- 
ing bids,  in  our  offices  at 
Toronto,  Montreal,  Winnipeg 
or  Vancouver. 

Contract  Record 

and  Engineering  Review 
Toronto  Ontario 


You  Can  Interpret  the  Code  Instantly  with 

McLoughlin's 


■ 


Questions  and  Answers 

on  the 

National  Electrical  Code 


It  tells  at  once  the  answer  to  the  questions  on  code  requirements. 
Contractors,  electricians  and  wiremen  write  us  that  it  hits  the  mark 
for  them.   It  saves  them  time,  trouble  and  real  money. 
Every  question  is  carefully  indexed  so  that  you  can  locate  the  fact  you 
are  after  instantly. 

Contents — There  are  nine  main  divisions:  Generators,  Transformers, 
Outside  Works,  Signaling  Systems,  Lighting,  Inside  Works,  Electric 
Railway  Systems,  Marine  Work. 

Tables — Section  9  has  32  tables.    They   give   in   convenient   form  for 
ready  reference:  Capacities  of  wires;  Wire  requirements  for  all  classes 
of  work;  Insulation  Tests;  Requirements  for  Conduit  Wires;  Flexible 
ds;  Fixture  Wires;  Theatre  Cables;  Elevator  Cables,  etc.,  etc. 
The  latest  rules  for  Resuscitation  are  included. 

232  pages,  pocket  size,  flexible  binding  $1.00  net,  prepaid. 


Contract  Record 


For  Sale  by 

220  King  Street  West,  Toronto 
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Universal  Form  Clamp 

Secured  to  the  ends 
of  round  rods  passed 
through  your  forms, 
these  inexpensive 
clamps  hold  the  cen- 
tering rigid,  resist- 
ing a  strain  ex- 
ceeding the  tensile 
strength  of  the  steel 
rods  themselves. 
Clamps  are  easily  applied,  adjusted 
and  tightened.  A  wrench  releases 
them.  Pull  the  rods  out  of  the  con- 
crete with  our  Rod  Puller. 

Write  today  for  Circulars  and  Prices 

Railway  Contractors  Supply  Co. 

Standard  Bank  Building,  Toronto 

Agents  for  Ontario  and  Eastern  Canada 

—Montreal  representatives — 
RAMSEY  &  KELLY,  511  Quebec  Bank  Building 


Buy  the  Brick 


of 


Proven  Merit 


By  actual  use  in  many  structures 
and  by  scientific  tests  Harbour  sand 
lime  bricks  have  been  proved  an 
ideal  building  material. 

Tests  made  at  the  University  of 
Toronto  at  different  times  showed 
the  crushing  strength  in  pounds  per 
square  inch  as  :  4180,  4020,  4050, 
4130.    This  is  proof  of  uniformity 


in  strength. 


Harbour  Brick  Co.,  Limited 

Lumsden  Building 
Toronto 


No.  408  Contractor's  Forge 


Full  Line  Blacksmith's  Tools 

This  forge  is  very  strong  and  durable 
Specially  adapted  for  general  blacksmith 
work  It  is  equipped  with  No.  400 
Blower,  Whirlwind  Tuyere  Iron,  ;ind  Hall 
Hood,  Hearth  30  x  36  in.,  Height  30  in., 
Weigh!  ,^oo  lbs. 

Genuine  Peter  Wright  Anvils  and  Leg  Vises. 


Aikenhead  Hardware  Limited, 


17  Temperance  Street 
TORONTO 
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Wooden  Water  Pipe 

Galvanized  Wire  Wound  and  Continuous  Stave  Pipe 
for  Water  Works,  Power,  Irrigation,  etc. 

Withstands  250  lb.  working  pressure. 


Not  affected  by  Frost, 
Corrosion,  Electricity  or 
Acid.  Water  Works  Sys- 
tems installed  complete. 

WATER  TANKS 

all  sizes. 
Write  for  prices. 


Manufactured  by 


Canadian  Pipe  Co.,  Limited 

Factory  :  550  Pacific  St.,  VANCOUVER,  B.  C. 


Badger  Road  Builder 

Street  Paver  and  Mixer 

This  combination  Badger  Road  Builder,  Street 
Paver,  and  general  purpose  Mixer,  is  an  all-steel, 
light  weight  machine,  with  a  capacity  of  one-half 
cubic  yard  of  loose  material.    The  wheels  are  high 
and  the  machine  is  easily  moved  by  two  men.  The 
overhead  drive  puts  the  engine  out  of  the  way, 
enabling  the  crew  to  work  on  all  sides. 
The  Badger  is  the  simplest,  strongest 
and  best  designed  road  builder  and 
street  paver  on  the  market.    This  is 
the  only  Mixer  that  will  meet  all  the 
various  requirements  of  the  contractor 
for  efficiency  and  general  utility.  No 
vibration. 

Write  for  our  prices— they  will  interest  you. 

Badger  Concrete  Mixer  Co. 

120  First  National  Bank  Bldg. 
Milwaukee,  Wis. 
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The  Canadian  Architects,  Engineers  and  Master  Builders 

Recognize 

Bay  State  Brick  and  Cement  Coating 

As  the  Standard  Coating  for  the 
Protection  and  Decoration  of  Con- 
crete, Brick,  Plaster  and  Stucco 
Surfaces. 

Exteriors  treated  with  our  coating  are  made  damp-proof, 
thus  preventing  hair  cracking,  also  discoloration  of  both  in- 
terior and  exterior  surfaces  caused  by  moisture  corroding 
the  metal  lathing. 

Write  to-day  for  our  newly  issued 
Booklet  No.  10.' 

WADSWORTH  HOWLAND  &  CO.,  Inc. 

BOSTON,  MASS. 

Canadian  Representatives:— Walter  F.  Gouinlock,  217  Confederation  Life  Bldg.,  Toronto,  Can.;  David  BAY  STATE 
McOill,  83  Bleury  St.,  Montreal,  Can. ;  Waite-Fullerton  Co.,  Winnipeg,  Calgary,  Edmonton  and  Hegina 


REC.US.PAt  Of  ~v 


TANKS 

for 

Pulp  and  Paper  Mills 

Chemical  Works 
Oil     Refineries,  Etc. 

We  also  build 

Steel  Structures 

to  support  them. 

Write  us  for  quotations 

MacKinnon,  Holmes 
&  Company  Limited 

SHERBROOKE,  QUE. 
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Current  Prices  of  Building  and  Engineering  Materials 

i  


TORONTO  PRIGHS 

I  1  MINI.  LIMIT,  AND  11KICK 
Cement — drlivcivd  in  5-barrcl  lots.  $1.85  per  bbl. ; 

car  lots,  (1.08  on  the  liack.  with  pkgs.  $1.95. 
Lime — Kiev  88c,  white  40c  per  100  lbs.,  deliver- 
ed in  not  less  than  1500  lb.  lots.  At  the 
» aichouse,  white  37c,  grey  35c. 
Buck— No.  1  dry  pressed  red  biick,  $1S;  bull, 
$18  f.o.b.  the  job;  common  red  stock  brick, 
$11  to  (14;  grey.  $11  to  $12;  wire-cut  brick 
(or  foundation  work,  $10.50  to  $11  f.o.b.  the 
job ;  No.  1  enamelled  brick,  all  colors,  from 
ST.".  to  (140;  tapestry  brick,  $20  to  $30;  sand- 
lime  biick.  $S.10,  King  Edward  Siding;  $7 
at  the  mill;  $9.50  delivered  on  the  job. 
Smooth  faced  texture  brick,  $15;  rough  faced 
texture.  $Ui  to  $20,  delivered  any  place  in 
Ontario;  paving  brick,  No.  1,  $18  per  M. 
f.o.b.  West  Toronto;  No.  2,  $14.00;  paving 
blocks,  No.  1,  $24  per  M. ;  No.  2,  $18.  Sun- 
Tex  wall  tile,  $10  to  $20  per  M. ;  Denison 
interlocking  hollow  tile,  $60  per  M.  Lots 
over   100,000,  $55. 

CRUSHED  STONE,  SAND  AND  GRAVEL 
Toronto  prices,  delivered  : 
Crushed  stone— 2  in.,  $1.20;  1-in.,  $1.25;  3/S-tn., 
$1.25;   rubble  stone,  in  car  lots,  $1.15  per 
ton  f.o.b.  car. 
Sand — for  cement  or  brick  work,  $1.20  per  cu. 
yd.,  f.o.b.  Toronto,  C.  P.  R.  siding;  S5c  to 
$1  per  cu.  yd.  f.o.b.  Toronto,  G.  T.  R.  siding. 
Gravel — $1.50  per  cu.  yd.,  delivered. 

LUMBER  (BUILDING  MATERIAL) 
Toronto  prices  (wholesale)  delivered: 

Hemlock— 2  x  4  in.  to  2  x  12  in.,  8  to  16  ft., 
$24;  IS  ft.,  $26;  1-in.  Hemlock  No.  1  $25; 
No.  1  Hemlock  decking  $25  to  $26;  No.  2 
hemlock,  dimension  and  1  in.,  $19  to  $21. 

Pine — i  in.  common  6  to  12  in.  wide  (rough) 
$26  to  $33;  2  in.  white  pine,  bill  stock,  $28 
to  $34;  7/8  by  6  and  10  in.  pine  shelving, 
(33  to  $42;  7/8  x  12  in.  pine  shelving  $45; 
No.  1  white  pine  flooring  $34 ;  No.  1  spruce 
flooring  $27.50 ;  No.  1  pine  decking  D  2  S 
$28;  spruce  decking  $27  to  $30;  No.  1  pine  V. 
or  beaded  sheeting,  $35;  No.  2  ditto  $32; 
pine  trim  4  in.  casing  $1.75  per  100  ft. ;  5 
in.  ditto  $2;  S  in.  pine  base  $2.75  to  $3.25;  10 
in.  pine  base,  $3.40  to  $4.50;  4  in.  pine,  win- 
dow stool,  $2.75. 

Shingles— XXX  B.  C.  shingles  $3.60;  N.  B. 
extras  $4 ;  X.  B.  clears  $3.45 ;  No.  1  pine  lath 
$5.50;  No.  2  pine  lath  $4.75;  No.  1  spruce 
lath  $4.25. 

Dimension  Timber  (B.  C.  Fir)— 8  x  8,  10  x  10, 
10  x  12,  12  x  12,  12  x  14,  8  x  10,  8  x  12, 
10  x  14,  14  x  14,  8  x  14,  12  x  16,  14  x  16, 
10  x  16,  $32;  10  x  16,  14  x  18,  16  x  18,  $39; 
8  x  16,  12  x  18,  18  x  18,  $36;  16  x  18,  14  x 
20,  16  x  20,  $36.50;  8  x  IS,  12  x  20,  18  x  20, 
$40 ;  10  x  20,  $37.50 ;  8  x  20,  14  x  22,  16  x  22, 
18  x  22,  20  x  22,  22  x  22,  $45;  12  x  22,  $39; 
10  x  22,  $39.50;  8  x  22,  14  x  24,  18  x  24, 
20  x  24,  22  x  24,  24  x  24,  12  x  24,  10  x  24, 
$45. 

STEEL  AND  IRON 

Steel — (round  and  square  bars)  $2.50,  base; 
twisted  and  deformed,  $2.50;  structural  sec- 
tions $2.50  to  $3. 

Galvanized  iron — 28  gauge  $3.40. 

Cast-iron  pipe — Standard  prices,  carload  lots,  f.o.b. 
Toronto ;  4-in.  $34  per  net  ton ;  6-in.  to  12- 
in.  $33;  12-in.  up  $32.50,  with  $1  extra  for 
gas  pipe. 


Corrugated  Iron    20  gauge  $4.25  per  sq.,  28  gauge 

$2.50  to  $3  per  100  pounds. 
Steel    channels   and    beams,   angles   and   plates — 

$4. 

SEWER  PIPE 
Sewer  Pipe — Toronto  prices  (wholesale)  f.o.b.,  4- 
in.,  25c  per  ft.  ;  0-in.,  40c  ft. ;  9  in.,  70c  ft. ; 
12-in.,  $]  ft.;  15 -in.,  $1.40  ft.;  lS-in.,  $1.90 
ft.  ;  20  in.,  $2.25  ft. ;  24-in.,  $3.25  ft. ;  all  less 
62  per  cent. 

SUNDRIES 

Hard  wall  plaster — unsanded,  from  $8  to  $8.50, 

bags  extra;  sanded  $4,  in  car  lots  at  the  yard. 
Hydrated  lime— $9.25  to  $10.25  in  20-ton  car  lots. 
Plaster  of   Paris — Anchor,   Crown,  and  Standard 

white   brands,  $1.50  per  bbl. ;   Shield  brand 

$1.25;  New  Brunswick  $2.50. 
Rope — manilla,  16c  basis,  second  grade  13c  basis, 

sisal  rope,  lOj/^c  basis;  African  rope  13c. 

PAINTS  AND  OILS 
White  lead— ground  in  oil,  $9  per  100  lbs. 

Boiled  linseed  oil — in  bbls.,  00c  per  gal.  of  9  lbs. 

Raw  linseed  oil — in  bbls.,  03c  per  gal. ;  red  lead, 

dry,  $8  to  $9  per   100  lbs. ;  putty  in  bulk, 

bbls.,  3'/2c;  putty  in  25-lb.  tins,  4c;  tur- 
pentine, in  bbls.,  65c 


MONTREAL  PRICES 

CEMENT,  LIME,  AND  BRICK 
Cement — $1.90    steam    car    load    lots,  including 
sacks. 

Lime — Hydrated,  $14  per  ton  ;  lump,  $10. 

Brick — No.  1  pressed,  $17;  No.  2  pressed,  $15; 
Manganese  rustic,  $20;  buff  rustic,  $20;  red 
rustic,  $14;  buff  (smooth),  $21;  buff  (rough), 
$25;  plastic,  $8.50,  C.  P.  R.  50c  extra  except 
for  plastic.  Dominion  silicate,  1st  quality, 
$13;  second  quality,  $10.50;  all  f.o.b.  Mont- 
real. 

Concrete  Brick— grey  $22,  red  $22,  buff  $23, 
while  $45,  plain  pressed  $12  per  thousand, 
all  f.o.b.  Montreal  (C.  P.  R.  terminals). 
Quotations  f.o.b.  Toronto: — White  $52,  buff 
$28,  grey  $27,  plain  pressed  $17,  red  $27. 
Other   quotations   on  application. 

CRUSHED  STONE,  SAND  AND  GRAVEL 
Crushed  Stone— 2-in.,  $1.40;  H-™-,  $1.05;  H-in., 

$1.75,  per  ton,  delivered. 
Sand — 95c  per  ton,  car  loads,  on  cars. 
Gravel — $1.35  per  ton  f.o.b.  cars. 

EXPLOSIVES 
Forty  per  cent,  dynamite  $16.25  per  100  lbs.  in 
single  case  lots  of  50  lbs.  each ;  50  per  cent, 
at  $17.75;  00  per  cent,  at  $19.25,  f.o.b. 
Montreal.  Blasting  at  $2  per  25  lb.  keg. 
Detonators,  No.  3  at  75c  per  100;  No.  6  at 
$1  per  100.  Batteries,  No.  2,  rated  capacity 
up  to  ten  fuses,  $13.50  each ;  No.  3,  rated 
capacity  up  to  20  fuses,  $20.50  each;  No.  4, 
rated  capacity  up  to  50  fuses,  $41  each. 
Leading  wire,  in  coils  of  500  ft.,  lc  per  ft.; 
leading  wire,  twin  cable,  in  coils  of  250  ft., 
3~  per  dble  ft. ;  connecting  wire  in  coils  or 
spools,  50c  per  lb.  Electric  fuses,  4- ft.  single 
strength,  per  100,  $3;  4-ft.  double  strength, 
;>er  100,  $3.50;  Oft.  single  $3.54;  double, 
$4.04;  8-ft.  single  $4.08;  double  $4.58;  10-ft. 
single  $4.62;  double  $5.12;  12-ft.  single  $5.16; 
double  $5.66;  14-ft.  single  $5.70;  double  $6.20; 
16-ft.  single  $6.24;  double  $6.74;  18-ft. 
single  $6.78;  double  $7.28;  20-ft.  single  $7.32; 
double  $7.82;  22-ft.  single  $8.32;  double 
$8.82;  24-ft.  single  $9.32;  double  $9.82;  26- 
ft.  single  $10.32;  double  $10.82;  28-ft.  single 


$11.32;  double  $11.82;  30-ft.  single  $12.32; 
double  $12.82. 

STEEL  AND  IRON 
Steel  angles — 3-in.  x  3-in.  and  up,  $2.75;  1-in.  x 
1-in.  x  y&-in.,  25c  extra;  24-in.  x  &-in.  x 
'A-in.,  50c  extra.  Boiler  plates — J4-in.  thick 
and  thicker,  $2.50.  Circular  plates — Flange 
quality,  30-in.  dimensions  and  over,  $2.00; 
under  30-in.  dimensions,  $2.90.  Beams  and 
channels — Under  35  lbs.  per  yd.,  $2.90;  35 
lbs.  per  yd.  and  over,  $2.75,  f.o.b.  Mont- 
leal,  net  cash.  Corrugated  iron — 20-in.  gauge, 
$4.25;  2S-in.  $4  per  sq.  yd.  less  10  and  10  per 
cent.  Copper  bearing  sheets — flat,  Apollo 
Keystone  galvanized,  28  U.  S.  gauge,  $4.10 
per  100  lbs. ;  Keystone  black,  2S  U.  S. 
gauge,  $2.S5  per  100  lbs. 

SEWER  PIPE 
Straight  pipe  (per  foot) — 4-in.,  25c;  6-in.  40c; 
S  in.,  55c;  9-in.,  70c;  10-in.,  80c;  12-in.,  $1; 
24-in.,  $3.25.  Bends,  each,  75c,  $1.20,  $2.20, 
$2.80,  $3.20,  $4.00,  $13.  Double  collar,  75c, 
$1.20,  $2.20,  $2.80,  $3.20,  $4.00,  $13.  Single 
branch,  2  ft.,  $1,  $1.60,  $2.50,  $3.15,  $3.60, 
$4.50,  $10.25.  Double  branch,  2  ft.,  $1.75, 
$2.80,  $3.85,  $4.90,  $5.50,  $8,  $20.  Y.  Pipe, 
•Zyi  ft.,  $2,  $3,  $4.12,  $5.25,  $6,  $8.50,  "$27.00. 
Syphon,  $2.25,  $3.60,  $6.00,  $8.40,  $9.00,  $15, 
(12-in.),  Buchan  trap  cesspools,  double 
syphon,  running  trap  and  hand-hole  t'ap, 
$2.25,  $3.60,  $0.00,  $8.40,  $9.00,  $15  (12-in.) 
These  prices  are  subject  to  a  discount  of  50 
per  cent. 

SUNDRIES 

Hard  wall  plaster — $11.00  per  ton.  Plaster  of 
Paiis — $2.35  per  bbl.  Rope — Best  Manilla, 
10c  basts  per  pound ;  Bsitish  manilla,  13c 
basis;  African  hemp,  13c;  sisal  rope  1Q'/iC 
Lasis.  Boiled  linseed  oil — in  barrels,  60c  per 
gal.  o(  9  lbs.  Raw  linseed  oil — in  barrels, 
62}4c  per  gal. 


WINNIPEG  PRICES 

CEMENT,  LIME  AND  BRICK 
Cement — Delivered  in  5-bbl.  lots,  $2.60 ;  in  car 

load  lots,  $2.30. 
Lime — Grey,  34  cents  per  bushel ;  white,  32  cents. 
Brick— No.  1  dry  pressed,  red  and  buff,  $30  to 
$40;  common  red  stock,  $25;  common  gicy 
stock,  $12;  No.  1  enamelled  brick,  all  col 
ors,  from  $100;  sandlime,  $12;  lirebrick, 
$52.50. 

CRUSHED  STONE,  SAND  AND  GRAVEL 
Crushed  Stone — 2-in.,  $2.05  per  yd.;  1-in.,  $2.90; 

3/S-in.,   $2.90;    rubble   stone,    car    load  lots, 

delivered,  $13  per  cord. 
Sand — For    cement    or     brick     work,  delivered. 

Winnipeg,  $1.S5  per  cu.  yd. 
Gravel — Per  yd.,  delivered,  $1.S5. 

LUMBER  (BUILDING  MATERIAL) 
(15  per  cent,  discount  for  cash) 
Flooring— No.  2  red  pine,  4  in.,  $43;  6  in.,  $40; 
No.  3  red  pine,  4  in.,  $3S;  6  in.,  $40;  No.  4 
red  and  white  pine  or  spruce,  4  in.,  $2S;  0 
in.,  $32;  No.  1  and  2  fir,  edge  grain,  3  in., 
$00;  4  in.  and  6  in.,  $55;  No.  3  fir,  edge  and 
flat  grain,  4  and  6  in.,  $45;  No.  4  fir,  ship- 
lap  grade,  4  and  6  in.,  $32;  common  2x6 
pine,  spruce  or  fir,  4  and  6  in.,  $33;  No.  2 
white  pine,  4  and  6  in.,  $55;  No.  3,  $45;  No. 
2  red  pine,  4  3nd  6  in.,  $46;  No..  3,  $40;  No. 
4,  $32;  No.  5,  $24. 

(Continued  on  page  "2 ) 
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RAILS 


BILLETS 


Concrete  Reinforcement  Bars 

Plain  Round,   Square  and  Cold  Twisted  Squares 

DOMINION  IRON  &  STEEL  COMPANY 

LIMITED 

BAR  STEEL 


Warehouse  Stocks  : 

SYDNEY,  N.  S. 
MONTREAL,  QUE. 
TORONTO,  ONT. 
FT.  WILLIAM,  ONT. 


Sales  Offices  : 

SYDNEY,  N.  S. 

MONTREAL 
112  St.  James  St. 

TORONTO 
18  Wellington  St.,  E. 


Mills  and  General 
Offices: 

SYDNEY,  N.  S. 


WIRE  NAILS 


and  other 


WIRE  PRODUCTS 


3*^  "  ' 


Rock  &  Power  Machinery,  Limited 

  REPRESENTING   

Kennedy  Manufacturing  and  Engineering  Co.,  N.Y.    ^SJISS^SSST'  ^ 

Tri#»  F vpfpr   MarKinf*  WnrU    PitKrrm    Pa       Electrh   Overhead  and  Travelling  Cranes,  Locomo- 

i  ne  nxeier  macnine  worKs,  rmsion,  ra.    llve  Sli  m   n  l  M  hi  CraneSi  BeU  conveyors, 

Industrial  Railways,  and  Cars,  Orange  I 'eel  Buckets,  (lam  Shell  Bin  kits.  Feed  Water  Healers,  Concrete  Mixers,  elc. 
Ottumwa    Iron    Works,    Ottumwa,    Iowa      steam  and  Electrh  Hoists  and  Mine  Equipment. 
Erie    Engine    Works,    Erie,    Pa.     Steam  Engines,  Boilers  and  Portable  Outfits. 

Union    Iron    Works,    Erie,    Pa.     Watei  rube  Boilers  and  all  other  types. 

H*ii  T  *         D  /""*  A  I  I    J*  '  entrlfugal   Pumps  and  Large  Capaclh 

ill- 1  ripp  rump  Company,  Anderson,  Indiana     Deep  Weil  Pumps 

A.    Milne    &    Company,    New    York     hah  Hollow  and  Solid,  Rock  Drill  Steel. 

Enquiries  answered  promptly  and  estimates  furnished  by  our  Engineering  Department 

HEAD  OFFICE:   12  King  Street  East,  TORONTO 

BRANCH  OFFICES:    Vancouver,  Sudbury,  Montreal,  Halifax,  anil  In  the  Kind  Kdwatd  Holel,  Toronto 
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CURRENT  PRICES  OF  BUILDING  AND  ENGINEERING  MATERIALS— continued. 


(Continued  Erom  page  70/ 
Dimension  Timber  *..\\>.  1  pine,  spruce,  tamuiac. 
lir  or  cedar)— S  x  8,  8  x  10,  10  x  10,  10  x 
IS,  1-  \  12,        10  x  14,  H  x  M,  14  x  10, 

0  x  10,  0  x  12,  S  x  12,  $39;  10  x  10,  12  x  10, 

i<;  i  10,  14  x  18,  io  x  18,  18  x  is,  20  x  20, 
M0;  8  x  14,  8  \  14,  12  x  18,  18  x  20,  $42;  0 

1  10.  0  x  IS,  0  x  20.  S  x  10,  8  x  IS,  8  x  20, 
10  x  is,  10  x  20.  12  x  20,  14  x  20,  10  x  20, 
$43. 

I'ine — 1  in.  common,  0  to  10  in.,  $105;  12  ill., 
$110;  pine  trim  4-in.  casing,  $3.70  per  100 
It.,  >  5  in.  ditto,  $4.40;  S-in.  pine  base,  $0; 
lo  in.,  $7;  4-in.  pine  window  stool,  $7.50. 

Shingles— Xo.  1  B.  C.  cedar,  $4;  No.  2,  $3.50; 
No.  1  B.  C.  cedar  dimension,  $5.50;  band- 
sawn,  $7. 

STEEL  AND  IRON 

Steel— Round  bars,  $2.35  per  100  lbs.;  square 
tuisted,  $2.40  per  100  lbs.;  channels,  angles, 
beams  and  plates,  $2.05  per  100  lbs. 

Cast  Iron  Pipes — Standard  price,  car  load  lots, 
f.o.b.  Winnipeg,  $50  per  ton. 

SEWER  PIPE 
Sewer  Pipe — Wholesale  prices  f.o.b.  Winnipeg, 
per  ft.,  3  in.,  9  cents;  4  in,,  11  cents;  5  in., 
16  cents;  6  in.,  18yi  cents;  8  in.,  30  cents; 
10  in.,  40  cents;  12  in.,  50  cents;  18  in., 
$1.00;  24  in.,  $2.00. 

SUNDRIES 

Hard  Wall  Plaster — Unsanded,  $13  per  ton;  sand- 
ed, $7.50,  delivered  on  job.  Plaster  of  Paris, 
$15.50  per  ton ;  Hammer  Brand,  $3.75  per  bbl. 

PAINTS  AND  OILS 
Paints  and  Oils.— White  lead,  ground  in  oil,  $9.40 
per  100  lbs. ;  boiled  linseed  oil,  in  bbls.,  74 
cents  per  gal. ;  raw  linseed  oil,  in  bbls.,  71 
cents  per  gal. ;  dry  red  lead,  $8.50  per  100 
lbs.;  putty  in  bulk,  $3  per  bbl.;  putty  in  25- 
lb.  tins,  $3.35;  turpentine,  in  bbls.,  S5  cents 
per  gal. 


VANCOUVER  PRICES 

CEMENT,  LIME  AND  BRICK 
Cement — Common,  $2.35  per  bbl.  f.o.b.  warehouse; 
Keens  cement,  $32  per  ton,  sacks  extra;  fine 
white.  $7.50  per  bbl.  of  300  lbs. ;  superfine, 
white,  $9.50  f.o.b.  Vancouver;  white  Portland 
cement,  $8  per  bbl.  of  380  lbs.,  sacks  10c 
extra,  f.o.b.  Vancouver. 
Lime — $1.35  per  bbl.  f.o.b.  warehouse  or  delivered. 


Brick — Common  red  brick,  $13  f.o.b.  warehouse, 
$11.50  in  car  lots  f.o.b.  Vancouver;  pressed 
red  ami  bull  brick,  $42  at  warehouse,  $40  in 
cat  Ini*;  while  enamelled -brick,  No.  1  quality 
*liui  to  $120  at  warehouse;  tapestry  brick, 
$00  to  $S0  at  warehouse ;  impervious  brick, 
$70  f.o.b.  buildings. 

CRUSHED  STONE,  SAND  AND  GRAVEL 

Crushed  stone— 2  in.,  $1.40;  1-in.,  $1.50;  3/8-in., 

$1.50,  all  f.o.b.  scows. 
Sand — Brick  and  plaster  sand  90c  per  cu.  yd. 

f.o.b.  bunkers. 

Gravel— $1.40    per    yard  delivered. 

LUMBER  (BUILDING  MATERIAL) 
Vancouver  prices  f.o.b.  mills: 

Timber  (B.C.  fr)— all  sizes  up  to  12  x  12,  $12; 
up  to  14  x  14,  $13;  sizes  from  16  x  10  to  20 
8  x  20,  $15,  squares. 

Common  fir,  cedar,  hemlock  and  spruce — small 
dimensions,  up  to  20  feet,  $12;  22  to  32  feet, 
$14;  boards  and  shiplap,  $12;  No.  1  and  2 
edge  grain  flooring,  ceiling  and  siding,  $30; 
No.  1  and  2  flat  grain  flooring,  ceiling  and 
siding,  $25;  No.  1  XXX.  B.  C.  shingles, 
$2.10;   fir  lath,  $2. 

STEEL  AND  IRON 
Vancouver  prices  f.o.b.  warehouse; 
Steel — (round    and    square    bars)    $2.65  base; 

twisted  and  deformed,  $2.90;  structural  ecc- 

tions  $3.26  to  $3.76. 
Galvanized  iron — 28  gauge,  $4.85  per  100  lbs. 
Corrugated  iron — 26  gauge,  6,  7  and  8  ft.  sheets 

$4.20,  9  and  10  ft.  sheets,  $4.35  per  square. 

Black  steel  sheets,  24  gauge,  $3.10  per  100 

lbs. 

Steel    channels   and    beams,   angles   and    plates — 

$3.25  to  $3.75  per  100  lbs.,  depending  on 
size,  quantity  and  specifications. 

SEWER  PIPE 

Sewer  pipe — Vancouver  prices,  f.o.b.  warehouse, 
4-in.,  25c.  per  ft. ;  6-in.,  40c  ft. ;  9-in.,  70c 
ft.;  12-in.,  $1  ft.;  15-in.,  $1.40  ft.;  18-in., 
$1.90  ft.;  20-in.,  $2.25  ft.;  24-in„  $3.60;  all 
less  40  per  cent. 

SUNDRIES 

Hard  wall  plaster— $13.50  to  $15.00,  in  car  lots 

f.o.b.  Vancouver,  bags  extra. 
Hydrated  lime — $14  in  car  lots. 
Plaster  of  Paris — Hammer  brand,  $4  per  bbl. 
Welsh  slate— $12.00  to  $12.50  per  square,  f.o.b. 

Vancouver. 

Rope — Manilla,  full  coil,  15'Ac  basis;  2nd  grade, 
14}4c  basis;  sisal  rope,  llyic  basis. 

PAINTS  AND  OILS 
Mixed  paint — per  gal.  $2.50. 

White  le=«.d— ground  in  oil,  $10.25  per  100  lbs. 

Boiled  linseed  oil — in  bbls.,  95c  per  gal.  of  9  lbs. 

Raw  linseed  oil — in  bbls.,  93c  per  gal. ;  red  lead, 
dry,  $8.00  to  $9.00  per  100  lbs.;  putty  in 
bulk,  bbls.  3c ;  putty  in  25-lb.  tins,  4c. ;  tur- 
pentine in  bbls.,  95c. 


STEEL  &  RADIATION  LIMITED 

Products  all   Made   in  Canada 


Toronto, 
Ont. 


Steelcrete 

Concrete 

Reinforcing 


Steelcrete 

Metal 

Lath 


Montreal, 
Que. 

Steelcrete 

Steel 
Lockers 


Geo.  M.  Miller  &  Co. 

Architects 

Toronto  General  Trust  Building  TORONTO 


FOR  SALE 

"TAMC0"  Crashed  Stone  In 
all  sizes,  for  all  purpose*, 
"Roman"  building  iter**, 
"Milton"  pressed  brick*, 
Sanitary  flooring,  ston# 
crushers,  ft  re  engines,  ft*, 
T.  A.  MORRISON  &  CO 
204  St.  dames  Street 
Tel.  Main  4532.  Montreal. 


NOTICE 


The  building  in  the  illustration,  built  of  concrete,  was 
righted  to  its  proper  position  without  damage  to 
structure. 

MARSH  and  HENTHORN 
HOISTING  MACHINERY 

was  used  on  the  entire  contract. 
Strongly  Built        Easy  to  Operate        Complete  Control 

MARSH  and  HENTHORN,  LIMITED,  Belleville,  Ont. 

Designers  and  Builders  of  Hoisting  Machinery 
Sales  Agents  :  MUSSENS.  LIMITED.  Montreal.  Que. 
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Canada  Wire  &  Cable  Co.,  Limited 

Head  Office  and  Works,  TORONTO 

Bare  and  Insulated  Electrical  Wires 

for  all  purposes. 
Electric  Railway  Trolley  Wire  and 

Feeder  Cable. 

Sales  Offices  and  Branch  Warehouses: 
401  Lake  of  the  Woods  Building,  MONTREAL. 
150  Princess  Street,  WINNIPEG. 
Macdonald  Marpole  Co.,  Ltd.,  427  Seymour  St., 
VANCOUVER. 

Prompt  shipments  from  Factory  or  nearest  warehouse. 


THE    AUTOMATIC   BALL  BEARING  ELECTRIC 
FLOOR    SURFACING  MACHINE 

Contractors  and  builders  6nd,  dresses  in  paying  quantities,  quarter- 
sawed  oak,  maple,  etc.,  the  way  they  want  it  or  rapidly  refinishes 
old  floors.  Having  ballbearings,  roller  and  dust-suction  fans  spin 
true  and  easy:  yielding  arms  give  flexible  or  rigid  roller  as  need- 
ed ;   self-propelling   with   automatic   control   gauges   roller   cut  for 

even  work  and  brakes  for- 
ward pull  for  large  capacity 
— you  simply  guide.  Sur- 
faces to  base  baseboard  with 
Edge  Roller.  No  hand 
scraping. 

Booklet  tells  all  about  it 
and  our 

FREE  TRIAL  OFFER 

Made  in  several  sizes  for 
sivall  rooms  or  large  areas. 
Let  us  send  you  the  names 
and  addresses  of  Canadian 
owners  near  you. 

Wayvell  Chappell  &  Co. 

CHICAGO,  ILL. 


Patented 
Oct.  15. 1912 
Machines 
sold  out- 
right for 
use  any- 
where. 

Dept.  F,  4845  Ravenswood  Ave. 


Single  Inlet,  Top  Horizontal 
Discharge  Sirocco  Fans  Built  in 
sizes  with  capacities  of  75  C.F.M. 
to  1,000,000  C.F.M.  in  all  angles 
of  discharge  and  arranged  for 
either  pulley,  motor,  engine  or 
turbine  drive. 


Greatest  in  Capacity 
and  Efficiency 

Genuine  f>\i  recce  Patented 
Multi-  Blade  Fans  and  Blowers 

-MADE  IN  CANADA— 

Exhaustive  tests  conducted  by  our  Experimental  Department  and 
by  competent,  unprejudiced  engineers  in  competitive  trials,  has 
proven  conclusively  the  "Sirocco"  to  be  the  most  efficient  com- 
mercial fan  in  the  world.  It  occupies  less  space,  and  requires  con- 
siderably less  expenditure  of  power  for  a  given  duty  than  any 
other  type  of  fan.  Proper  design  and  construction  are  the  basis 
of  the  superiority  of  the  "Sirocco"  Fan,  and  make  it  the  ultimate 
standard  of  excellence  everywhere. 

Learn  concerning  its  principle  of  construction  and  whv  it  is  the  best. 


"Sirocco"  Catalogue  No.  201,  vnluable  to  Engineers, 
Architect*  and  Contractors. 


Sates  Engineers  : 

CLARK  T.  MORSE  K.  <    I'nu  Kits 

301  McGil  jBldf.,  18  Victoria  St, 

Montreal  Toronto 


O- 


NADIAN 


C,  Sales  Engineers: 

OMPANV         \V.  I".  KDHV  S.S.CLARKE 

301  Tribune  Hidfc.,  tso.>  2nd  St., 


WINDSOR.  ONTARIO. 


Winnipeg; 


<  ialfforv 


Residence  n,<l  Apartment 

DUMBWAITERS 

"Chelsea"  I himhwaitcrs  arc  quickly  ami 
easily  operated,  practically  noiseless  and 
run  Without  friction  or  jar. 

Write  oil!  .iKiiiH  lor  Information. 

Chelsea  Elevator  Co.,  New  York 

Agents 

Hardware  Co.  of  Toronto 


No.  .'I  I'l.iln  Sheave 
Dimil.  W.iilir 

r>o  to  ISO  n>-  capai  Its 


2B  ADF.I.AIDI    ST  W 


"Abram"  Sidewalk  Finishing  Toolt  lire  SOld  mi  I  In  Guarantee  t  lull 

oni  man  in  .i..  in,,..'  vMirli  »itii  then  than  three  men  oan  do 
*rith  ordinary  tools,  This  means.  If  rnu-i,, .  •. ,  ,  t  |4.<hi  i»<r  tiny,  yon 
ure  the  wages  of  TWO  MEN.  or  98.00  per  day,  i>y  using  "Abrass" 
Tools     We  pi>H|tlvi'l>  Kimrnntci'  this  ronult .     L«'l  n«  prove  ll  in 

>ou.  Circular, 

ABRAM  CEMENT  TOOL  CO.  108  ^windsor'oni 
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"  A  Right  Material    A  Perfect  Brick  " 


The  Marvel  of  the  Age 

Everlasting  Concrete  Brick 


This  building-  is  faced  on  all  sides  with  grey 
concrete  brick,  trimmed  with  red. 

The  Day  of  Concrete  Has  Come 

Instead  of  the  sombre  grey  which  could  only 
be  produced  heretofore  we  are  making  concrete 
bricks  in  colors  as  shown  by  this  photograph. 
Think  of  it!  A  material  admittedly  the  most 
durable  and  when  you  add  to  this  the  fact  that  it 
can  be  had  in  any  color  from  black  to  white  one  realizes  the  tremendous  advantage  of  this 
material  over  all  others. 

MADE  IN  CANADA 
Waterproof !   Hardens  With  Age!  Fireproof! 

National  Builders'  Supply  &  Enamel  Concrete  Brick  Co.,  Limited 

30  St.  Francois  Xavier  St.,  MONTREAL 


School  Building,  L'Epiphanie,  Que. 

Architects— Vinu  &  Venue,  Montreal. 


High  Calcium  Lime 

Manufactured  by 

The  Dominion  Lime  Company, 

SHERBROOKE,  -  -  PROVINCE  OF  QUEBEC 


Its  Special  advantages  are : 

Strength, 

Whiteness, 

Purity 

Builders  admit  that  our  Lime 
takes  more  sand  and  is  therefore 
cheaper  to  use. 


Shipped  in  Bulk  or  Barrels. 


Will  give  25%  better  results  to  CONTRACTORS,  PAPER  MANUFACTURERS  and 

OTHERS,  than  the  ordinary  lime. 
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PIPE  BENDS 

eliminate  heavy  fittings 
economize  space, 
avoid  leaky  joints, 

save  trouble,  room  and  money 

We  make  pipe  bends  in  size  and  shape  to  meet  your 
spe  ifications.  The  cut  above  illustrates  a  20  inch 
expansion  benti  of  16  foot  radius  containing  38  feet 
of  pipe  joined  in  the  arc  by  the  Atwood  Line  Weld. 


4 


PITTSBURGH  VALVE, 
FOUNDRY  &  CONSTRUCTION  CO 
PITTSBURGH,  PA. 


■4 


ATWOOD  ATW00D 

ENGINEERS    FOUNDERS  MACHINISTS 

Represented  by  W.  M.    Campbell,  25  Howland  Ave..  Toronto,  Can. 


Goold,  Shapley  &  Muir  Co. 

Limited 

Brantford         Winnipeg        Regina  Calgary 


Towers 
and  Tanks 
(or  all  pur- 
poses. 

Concrete 
Mixers 

Gas  and 
Gasoline 
Engines 

Hoists 

Windmills 


Water    supply    outfits    of  every 
description. 

CORRESPONDENCE  SOLICITED 


Looking  for  the 
"Maple  Leaf" 

Has  Become  a  Habit  with  Sup- 
erintendents    and  Engineers. 


The  reason  is  not  hard  to  find,  for  there  is  no  part  of 
your  Belting  system,  from  the  main  drive  to  the  smallest 
light  Belt  for  power  transmission,  where  you  will  not  get 
the  best  kinds  of  service  from 


I 


"Maple  Leaf"  Brand 
Stitched  Cotton  Duck 
Belting. 

It  is  the  most  economical  Belt- 
ing because  it  is  durable  under 
every  condition  ;  even  where 
other  Belting  will  deteriorate 
rapidly.    It  is  water  proof. 

It  runs  absolutely  true  on  the 
Pulleys. 

It  is  built  of  plies  of  selected 
duck. 


Write  for  Information  and  Prices. 


ill 

in 


DOMINION  BELTING  CO.,  LTD. 


Hamilton,  Canada 


McKinnon  Electric  -  Welded 


Chain  for  Contractors 


More  Weld 


More  Wear 


Sizes  3/16"  to  3/4"  inclusive. 

The  only  welded  chain 
made  in  Canada 


Sold  by 
|obbers 


Full) 
Guaranteed 


Made  by 

McKinnon  Chain  Company 

St.  Catharines,  Ont. 
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Hammer  Brand" 


Hard  Wall  Plaster 


It  neither  loosens  nor  falls  off,  it  allows  car- 
penters to  follow  plasterers  without  loss 
of  time  and  lasts  as  long  as  the  building. 


Albert  Manufacturing  Co, 

Hillsborough,  New  Brunswick,  Canada 


Stair  at  Provincial  Museum,  Toronto. 

This  is  a  good  example  of  Meadows'  stair  work. 
Our  plant  is  complete  for  the  successful  manufac- 
ture of  this  particular  class  of  work.  Specifica- 
tions can  be  followed  or  we  will  submit  designs. 
Careful  attention  to  details  and  thorough  work- 
manship have  made  Meadows'  stair  work  popular. 

QUOTATIONS  FURNISHED. 

GEO.  B.  MEADOWS 

Toronto  Wire,  Iron  and  Brass  Works  Co.,  Limited 
Meadows  Block,  Wellington  St.  W. 
TORONTO,  ONT. 


Automatic  Sprinklers 


provide  Practical  Immunity  from  Fire  Loss  and  Re- 
duce Insurance  Premiums  40  to  60  per  cent. 

We  are  installing  Automatic  Sprinkler  Systems  in 
Ford  Motor  Co.  Plant,  Toronto 
Ford  Motor  Co.  Plant,  Montreal 

We  secured  these  contracts  because  we  quote  Reasonable 
Prices  and  provide  Guarantee  of  First  Grade  Workmanship^ 

Our  address  is 

Head  Office  :  297  Campbell  Ave.,  Toronto 

Quebec  Office  :  707  New  Birks  Bldg.  Montreal 


AGENTS 

The 

FRICK 

Company, 
WAYNESBORO, 
PA. 
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Canadian  Plant 

Chicago  Bridge  &  Iron  Works, 


BRIDGEBURG, 
ONTARIO 


OFFICES 


Our  Specialty  is  the  Design,  Manufacture  and  Erection  of  ELEVATED 
STEEL  TANKS  for  Municipal,  Railroad  and   Factory  Service. 

We  also  design,  manufacture  and  construct  Oil  Tanks,  Coaling  Sta- 
tions,   Bridges,  Turntables,   Building  and    Structural  Material. 


Built  forC.P.R.  Montreal 


WRITE  TO-DAY  FOR  CANADIAN  ILLUSTRATED  CATALOGUE  NO.  IS 

Bridgeburg,  Ont.,  130  Janet  St. 
Chicago,  111.,  1360  W.  105th  St. 


Bridgeburg,  Ont. 
SHOPS  :    Chicago,  III. 

Greenville,  Pa. 


STOP!  -  LOOK!  -  LISTEN! 

just  the  Mixer  you've  been  wishing  for 

The  "  Big-an-Little  " 


1914  Model  now  ready 

The  small  mixer  lias  proved  its  worth.  You  know  it  pays 
better  to  have  one  or  more  small  portable  mixers  than  to  mix 
by  hand  or  to  have  a  great  big  clumsy  mixer.  The  question 
has  been  to  get  a  Dependable  Small  mixer  at  a  low  price. 

The  "I'ig  an- Little"  is  the  biggest  and  best  small  mixer 
on  Faith,  and  our  Low  Prices  amaze  the  Mixer  World.  They 
are  used  everywhere.     Write  us  NOW. 

The  Jaeger  Machine  Co. 

Columbui,  Ohio 


ORNAMENTAL  - 

(    VROU  WORK 

•  .^ftECLOTH  \  '- 

!        WIRE  GOODS 

Concrete  Bonding 
Elevator 
Overhead  Guards 

Enquiries  solicited. 
CANADA    WIKK    i<  IKON 

goods  CO  .  Hamilton 


Water  Purification 
RANSOME 

Drifting  Sand  Filters 

THIS  system  has  been  accepted  by 
the  City  of  Toronto  after  a  thor- 
ough test,  and  a  plant  having  a 
daily  capacity  of  6o  million  imperial 
gallons  is  now  under  construction.  The 
filters  can  be  installed  in  either  the 
gravity  or  pressure  systems. 

Designs  and  estimates  furnished  on  ap- 
plication. 

John  verMehr  Engineering  Co. 

Limited 

154  S  imcoe  Street,  Toronto 


AN  OPPORTUNITY 

Local  Agents  Wanted  in 

Quebec,    Ottawa,    Toronto,    Winnipeg,  Calgary, 
hdmonton,  Vancouver 

Water  Kilters  Refrigerating  Machinery 

1.000  to  1.000.000  CaOoM  ■  Day       1/4  to  60  Ton  Daily  Capacity 
Water  Purifiers 
4  Gallons  to  5.000  Cation  •  a  Day 

Refrigerator!    and    Refrigerating    Boxes    for    lea  or 

Machine  Refrigeration 
Hotel,  Restaurant  and  Saloon  Fquipment  and  Supplies 

EQUIPMENT   &   SUPPLIES,  LIMITED 

302  MeGILL  bi.dc;.,  Montreal,  p.  q. 
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Standard  Three  Drum  Hoisting 
Engine 


The  efficiency  of  your  Equipment  will 
determine  the  amount  of  profit  you  re- 
ceive on  your  contracts. 
Equipment  of  BEATTY  MAKE  will  in- 
crease your  profits. 

Hoisting  Engines,  Clamshell  Buckets, 
Derricks,  Derrick  Fittings, 
Centrifugal  Pumps 

Standard  Sizes  in  Stock 

Let  us  have  your  enquiry  on  special 
plant  for  use  next  spring. 


"Faivrette"  Type  "C" 
Material  handling 
Clamshell 


Dipper,    Clamshell    and    Hydraulic    Dredges,  Dump   Scows,  Ex- 
cavators, Revolving  and  Travelling  Cranes,  etc. 

Write  for  Catalogue 


M.  Beatty  &  Sons,  Lmi 


ited 


Welland       -  Canada 

Established  1862 

—AGENTS— 
H.  E.  PLANT,  1790  St.  James  Street,  Montreal. 
R.  HAMILTON  &  CO.  -  -  -  -  Vancouver,  B.C. 

H.  W.  PETRIE,  LTD.  -  Toronto,  Ont. 

E.  LEONARD  &  SONS  St.  Tohn,  N.B. 

A.  R.  WILLIAMS  MACHINERY  CO.",  Winnipeg 


THE  DRILLING  OF  ROCK 


McKiernan-Terry  Core  Drills, 
"Busy  Bee"  Hammer  Drills  and 
Corliss  Valve  Rock  Drills 


"F.J.A.B."  Rock  Drill  Steel- unequall- 
ed for  uniformity  of  quality.  Carried  in 
stock  at  our  principal  warehouses. 


Canadian  Allis-Chalmers 

LIMITED 

Head  Office:  King  &  Simcoe  Sts.,  Toronto 

I)  istrict  Sales  Offices:  Montreal,  Halifax,  Ottawa, 
Cobalt,  Porcupine,  Fort  William,  Winnipeg,  Regina, 
Saskatoon,  Calgary,  Edmonton,  Nelson,  Vancouver, 
Victoria,  Prince  Rupert. 
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Sandy  Gravel  and  Crushed  Stone 

Lime  Fire  Clay 

Cement  Fire  Brick 

Plaster  Sewer  Pipe 

Hair  Weeping  Tile 

Building  Stone 

Our  prices  are  right  and  our  service  good. 

Britnell  &  Co.,  Limited 

C.P.R.  Crossing,  Yonge  St.,  North  Toronto 

Phones,   Office  North  {  g^J     Evenings,  North  »io7 


Western  Canada  Provides  a 
Rich  Market 

for  building,  construction  and  engineering  supplies  of  all 
kinds.  The  WESTERN  CANADA  CONTRACTOR  is 
the  only  publication  west  of  the  Great  Lakes  devoted 
to  the  interests  of  architects,  engineers,  contractors, 
builders,  etc. 


For  rates  and  other  particulars,  write 

Western  Canada  Contractor 

Commercial  Travellers  Building  Winnipeg 


BITUNAMEL 

Unsurpassed  for  waterproofing  foundations  and  prevent- 
ing rust  and  corrosion  on  exposed  iron 
and  metal  work. 

WRITE  FOR  SAMPLE 

The  Ault  &  Wiborg  Co.  of  Canada 
Ltd.,  Varnish  Works 


Montrpnl 


TORONTO 


w 


innipeg 


CONTRACTORS! 

We  have  in  stock 

TROY  DUMP  WAGONS 


W.  McNally  &  Co.,  Limited 

Builders'  Supplies  50  McGill  Street,  MONTREAL 


IMPORTERS  AND  DEALERS 


PLATE,   SHEET   and   FANCY  GLASS 


Excelsior  Plate  Glass  Co. 

Limited 

Manufacturers  of 

MIRRORS  and  ART  GLASS 

189-191  Queen  St.  East,  Toronto.  Phone  Main  305. 


Ric-wiL  MethoD 

of 

Insulating  Underground  Pipes 

Not  elfccted  l>y  expansion  and 
contraction  of  pipes  because 
the  Vitrified  Tile  and  Diato- 
mite  insulation  are  Integral. 

Ask  for  Book  on  Installations 

The  Ric-wiL  Underground 
Pipe     Covering  Company 

M  Nf  w  KnuUn.l  Bids  .(  I  KVK.I  AND.O. 
Cf-iil   Mlu«   AvrticlM,  Toronto  Monli.nl 
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Sewers  and  Culverts 

properly  built  of  properly  made 

Reinforced 
Concrete  Pipe 


LAST  FOREVER. 


OUR  MATERIAL,  SYSTEM  and  PRODUCT  have  been  tested  and  approved  by  EMINENT  ENGINEERS. 
NO    RUST,    NO  ROT,   NO  FROST-BREAKS,  NO  PRESSURE-BREAKS,  NO  HIGH  PRICES,  NO 
DELAYS  IN  PROCURING,  NO  TROUBLE  IN  HANDLING. 

STANDARD  REINFORCEMENT,  or  SPECIAL  if  required.    Stock  sizes  6  in.  to  60  in. 

Patronize  Experienced  and  Reputable  Manufacturers. 

Catalogue  and  prices  on  application 

Dominion  Concrete  Company  Ltd. 

Kemptville,  Ontario 


BRICK  PLANTS 


Lime-Sand 
Clay,  Slag, 
Clinker, 
&c,  &c. 


Installed 
Complete 
on  Best 
Lines. 


World  Wide  Experience. 

SUTCLIFFE,  SPEAKMAN  &  CO.,  LTD, 


CABLES—"  Utilization  Leigh"  CODES 

McNeill  1899  Edn. 


LEIGH, 

LANCASHIRE,  ENG. 
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The  Canada  Iron  Corporation, 


Limited 


CAST  IRON  PI 


Head  Office 

Mark  Fisher  Building 
MONTREAL 


Iron  Ore,  Pig  Iron,  Car  Wheels,  Cast  Iron  Water  and  Gas  Pipe,  Specials,  Valves,  Hydrants, 
etc.,  Castings  of  all  kinds,  Mooring  Bollards  for  both  Concrete  and  Wooden  Docks, 
 Hoisting  Machinery.  


STEAM  and  AIR  ENGINES,  HOISTING  EN- 
GINES, STEAM  CRANE  HOISTS,  MOTOR 
CRABS,  SWINGING  ENGINES,  DRILL 
HOISTS,  SPUD  HOISTS,  MARINE 
MACHINERY 


Write  for 
catalog  and  <j 
prices 


i 


Motor  Crab 


Dake 
Engine  Co. 

Grand  Haven, 
Mich. 


Swinging  Er 


Crushed  and  Rubble  Stone 

Our  quarry  has  a  capacity  of  300  tons  per  day,  and  with 
excellent  shipping  facilities  we  can  supply  your  require- 
ments in  all  sizes  of  this  stone  on  shortest  notice. 

HUMBER  BRICK  YARDS 
Lime,  Sewer  Pipe  and  Fire  Brick 

JOHN  MALONEY 

Cor.  Queen  and  Dufferin  Sts.,  TORONTO 

Office  Phone  Park.  64  Residence  Phone  Junct.  3429 


We  are  now  in  a  position  to  offer 

"Queenston  Blue"  Limestone 

in  Sawn  Slabs 

as  well  as  Rough  Quarried  Blocks,  Dimension 
Blocks  and  all  forms  of  Cut  Stone  such  as  Sills, 
Lintels,  Steps,  etc. 

The  Queenston  Quarry  Co.,  Ltd. 

ST.  DAVIDS,  ONT. 


"Galvaduct"  and  "Loricated" 

Conduits 

for  Interior  Construction 

Conduits  Company,  Limited 

Sol.  Manufacturer*  under  Canadian  and  U.S.  Letter.  Patent 

Toronto       -  Canada 


CAWTHRA  Mulock,  President 


Gordon  F.  Perry,  General  Manager 

NATIONAL   IRON   WORKS,  Limited 


LARGEST    MANUFACTURERS    IN    CANADA  OF 


every  sire  for  Water,  Gum,  Culvert  or  Sewer,  Carried  in  Stock 

Lake  or  ftail  Shipments  Offices,  Works  and  Docks,  TORONTO 


8a 
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sand™  lime 

BRICK 

THE  PROCESS:  Only  clean,  sharp  silica  sand,  free 
from  loam  and  oiher  impurities,  and  high  grade  calcium 
hydrate,  thoroughly  mixed  in  exact  proportions,  subjected 
to  tremendous  pressure  and  hardened  under  a  live  steam 
pressure  of  125  lbs.  per  sq.  in.  for  ten  hours. 

THE  RESULT:  An  absolutely  high  grade  Sandlime 
buck;  hard,  even  in  color,  uniform  in  size,  free  from 
breakage  and  growing  harder  and  more  durable  with  age. 

We  invite  inspection  of  our  plant 
and  materials. 

Look  for  the  YSB  stock  mark. 

York  Sandstone  Brick  Co. 

TORONTO  Umited 

OFFICE:  123  Bay  St.,  WORKS  :  Cor.  Gerrard  St.  and  Victoria 

91  ill    Bldg.t  Park  Ave.,  East  Toronto 

Phone  Adelaide  2023  Phone  Beach  1505 


Screened 

Sand 

and 

Gravel 

Largest  Producers,  Noted 
for  Prompt  Shipment, 

York  Sand  &  Gravel,  Limited 

Tei.Be*ch  233         East  Toronto 


Architects,  Owners  and  Contractors 
prefer  a  uniform  plaster  guaranteed 
by  the  maker. 

Anchor 
Hardwall  Plaster 

Is  made  to  precise  formulae  by  weight 
and  mixed  by  machinery.  No  guess 
work.  No  unreliable  labor.  It  sets 
quickly  and  hard,  works  easily  and 
covers  large  area.  No  frost  troubles. 
No  cracking. 

Put  up  in  bags  ready  for  immediate 
use  by  mixing  with  water  only. 

Write  or  call  for  prices  and  booklet. 

Alabastine  Hardmortar,  Ltd. 

Works        136  Esplanade  East,  Toronto 

EAST  TORONTO  Phone  Main  6688 


CONCENTRATE 
Your  Builders  Supply  Orders. 

Smyth  &  Ryan 

SERVICE 

means  prompt  delivery  and  high  grade 
materials  at  standard  prices. 

WE  CAN   SUPPLY  YOU  WITH  EVERY- 
THING THAT  GOES  INTO  YOUR 
BUILDING,  EXCEPT  THE  IRON 
AND  LUMBER 

Toronto  Agents  for 

OWEN  SOUND 
CRUSHED  STONE 

Deliveries— G.T.R.  and  C.P.R. 

Special   Attention   to   Sand    and  Gravel 
Orders 


1327  Bloor  West  Phone  June.  828  and  829 

53  Merton  St.  "  North  4751 

Nights  and  Sundays  June.  3333 
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THE  HAMILTON  BRIDGE  WORKS  COMPANY,  LTD.,  Hamilton,  Canada 


ANNUAL  CAPACITY  36,000  TONS,  Shop  "A"  18,000  Tons,  Shop  "B"  6,000  Tons,  Shop  "C"  12,000  Tons 

STEEL   BRIDGES    AND  BUILDINGS 


World's 
Largest 
Chimney 


Radial  Brick  chim- 
neys are  the  only 
type  that  will  not 
deteriorate  from  the 
effects  of  gases  and 
erosion. 

HEINICKE 
CHIMNEYS 

will  be  found  proving 
their  superiority  to 
over  4, OCX)  users  in 
every  part  of  the 
country.  The  day 
of  common  brick  and 
metal  stacks  is  gone 
— if  you  are  building 
a  rbimnev  make  it  a 
HEINICKE 


460  f.«t  2  in.  Writl  t°r 

H.  R.  HEINICKE,  INC.   New  York,  U.  S.  A. 

Representatives  for  Canada: 
Dartnell   Ltd.,  Montronl,  Que. 


We  have  unequalled  facilities 
for  making  prompt  ship- 
ments and  can  guar- 
antee deliveries 
to  date. 

Our  line  of  bricks  comprises 

RED  PRESSED  BRICK 
RED  WIRE-CUT  BRICK 
RED  RUFFESTRY  BRICK 
FLASHED  PRESSED  BRICK 
FUSED  PRESSED  BRICK 

Writ*  ui  for  Sample,*  and  Price* 

Russell  Shale  Bricks,  Ltd. 

RUSSELL,  ONT. 


A  Scientific  Pavement 


mint  be 


Durable  and  Non- Abrasive. 

N011- Absorbent  and  ncarh  Noiseless. 

Unaitectedb)  extremes  of  Temperature 

Sightly  and  Sanitary. 

Easily  Repaired  and  easil)  ( !leaned. 


Th«.« 


met  by 


Asphalt   Block  Pavement* 

Sinil  (oi  DrMrlptlvc  Literature. 


The  Ontario  Asphalt  Block  Company,  Limited     -     Windsor,  Ont. 
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BELL  AND  SPIGOT 
STEEL  PIPE 

COATED  AND  WRAPPED 


M;ulo  in  sizes  from  2"  to  10"  inside 
diameter  with  different  thicknesses 
for  varying  pressures. 


PAGE-HERSEY 
Iron,  Tube  &  Lead  Co.,  Limited 

TORONTO,  ONT. 


ELEVATED 


STEEL  TANKS 


Three  Rivers,  Quebec 
Wuyagomack  Pulp  and  Paper 
Co..  Ltd. 

50.000  gallons.  149  feet  to  top 
120,000      "         100  feet  to  top 


Hemispherical  and 
Segmental  Bottoms 

Manufactured  at 

Pittsburgh,  Pa. 

Erected  Anywhere 

We  have  special 
designs  for  Mun- 
icipal, Railway 
and  Industrial  ser- 
vice. 

Catalogue  No.  15 
sent  upon  request. 


Pittsburgh-Des  Moines  Steel  Co. 


Pittsburgh,  Pa. 
945  Curry  Bldg. 


New  York  City 
42  Church  St. 


Dallas,  Texas 
Praetorian  Bldg. 


Des  Moines   Bridge  and   Iron  Co. 

Des  Moines,  Iowa,  938  Tuttle  Street. 
San  Francisco,  Cal.,  Monadnock  Bldg. 
Canadian  Representatives:  F.H,  Hopkins  &  Co.,  Montreal,  Que. 


THE  HOPE  CANADIAN  FACTORY 


HOPE  STEEL  SASH 

Embodies  points  of  merit  that  make  it  worthy  of  your  consideration.  Scientifically 
designed  and  economically  constructed  it  recommends  itself  to  discriminating  architects 

and  engineers. 

HOPE  SASH  has  demonstrated  its  superiority  in  thousands  of  buildings  in  Canada 
and  the  United  States  as  well  as  other  parts  of  the  world.  It  is  a  sash  with  a  reputation 

for  excellence  back  of  it. 

HENRY  HOPE  &  SONS  OF  CANADA,  LIMITED 

43-45  King  Street  West,  TORONTO 

AGENTS :—      Peart  Bros.,  Regina  W.  N.  O'Neil  &  Co.,  Vancouver  W.  T.  Grose  &  Co.,  Winnipeg 

Walker  &  Barnes,  Edmonton  Gandy  &  Allison,  St.  John,  N.  B.  B.  F.  Stevens,  Halifax  David  McGill,  Montreal 
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Structural  Steel  Work  of  Every  Description 

Fabricated  and  Erected  by 

1  oronto  structural 

Steel  Company,  Limited 

Annual  Capacity    20,000  Tons 

Ask  for  list  of  material  on 
hand  for  immediate  delivery 

Sales  Offices— Atlantic  Ave.,  TORONTO 

Toronto  Plant 

—  Works  at  — 
TORONTO,  ONT.            WESTON,  ONT. 

Weston  Plant 

STRUCTURAL  STEEL 
FOR  QUICK  DELIVERY 

We  carry  in  stock  at  Montreal,  8,000  tons  of  Structural 
Shapes  and  are  in  a  position  to  make  quick  ship- 
ment of  either  plain  or  riveted  material  for 

Bridges,  Roof  Trusses,  Columns,  Girders, 
Beams,    Towers  and   Tanks,  Penstock. 

Estimates  furnished  promptly.  Capacity  18,000Tons  Annually. 

Structural  Steel  Co.,  Ltd. 

Main  Office  and  Works,  Montreal 


Saugeen  Bidgc,  Paisley,  Ont. 


SALES  OFFICES 

WHITE  BLOCK, 
WELLAND 
7  BANK  ST.  CHAMBERS 

OTTAWA 
.417  NEW  BIRKS  BLDC. 
MONTREAL 


Standar  D 
Steel  Construction  Go. 

LIMITED 

WELLAND      -  CANADA 

MANUFACTURERS  AND  ERECTORS 

Steel  Buildincs  and  Bridges 


VANCOUVER  WOOD  PIPE 

&  TANK  CO.,  LTD. 

(Formerly  Municipal  Construction  Co.,  Ltd. I 


WJJ 


Contractors  for  Waterworks  Construction, 
Manufacturers  of  Wire- Wound  Wood  Pipe,  Continuous  Stave 
Pipe,  Tanks,  Silos,  Steam  Casing. 

See  our  new  patented  Wood  Pipe  Coupling    Positively  LEAK  I'KOOI 

319  Pender  St. 


VANCOUVER,  B.C. 


"AMERICAN" 

ENAMELED  BRICK 

Combine  Beauty,  Strength  and  Durability. 

Write  for  Catalog  "  FIFTH  EDITION  "  illus- 
trating the  standard  sizes,  colors  and  many  of 
the  special  shapes. 

SAMPLES — miniature  or  full  size,  will  be  for- 
warded, if  desired. 

Prompt  attention  given  formal  inquiries. 

AMERICAN  ENAMELED  BRICK  &TILE  COMPANY 

1182   Broadway,    New  York. 


Jams*  Thomson,  President. 


Allan,  Vice-Pro. Ucnl 


Jamrs  A.  Thomson.  Secretary. 


the  GARTSHORE-THOMSON  PIPE  &  FOUNDRY  CO. 

LIMITED 

Manufacturers 

Flexible  and  Flange  Pipe, 
Special  Castings  and  all  kinds 

r  o  3  men  en  to  60  inches  diameter 

of  Waterworks  Supplies  for  Water,  Gas,  Culvert  and  Sewer 

HAMILTON.  ONT. 


So 
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Neptune  Meter  Co. 

Manufacturers  of  the  well-known 


TRIDENT 

Frost-Proof 
Water 
Meters 

Write  for  Catalogue 


Main  Office  90  West  Street 

New  York  City 


The  Maritime  Bridge 

Company,  Limited 

Successors  to 

Wm.  P.  McNeil  &  Company,  Limited 

Manufacturers  of 

Bridges — Steel  Buildings 
Roof  Trusses  Turntables 
Towers — Girders  and 
Structural  Steel  Work 

of  all  kinds 

Estimates  Furnished  Promptly 
Large  Tonnage  of  Plates,  Shapes  and  Bars  in  Stock 

Office  and  Plant    New  GlaSgOW,  N.  S. 


THhe  Canadian  Bridge 
1  Company,  Limited 

WALKERVILLE,  ONTARIO 

Manufacturers  of 

Steel  Buildings 
Roof  Trusses 

Railway  «»<■  Highway 
Bridges 

Locomotive  Turn  Tables  and  Structural  Steel  and 
Iron  Work  of  all  descriptions. 
Estimates  furnished  on 
application. 


McGregor  &  Mclntyre 

Limited 

Toronto,  Canada 


OUR  NEW  OFFICE  AND  WORKS:    1 139  SHAW  STREET 
Main  Structural  Shop:    130  ft.  x  400  ft. 

Area  of  Grounds:    Ten  Acres 

Capacity:    18.000  Tons  Annually 

We  build  and  erect  all  kinds  of  Structural  Steel  Work 
Roof  Trusses,  Bank  and  Office  Railings,  Stair 
Work,  Elevator  Grilles,  Fire  Escapes,  etc. 

Over  5,000  Tons  in  Stock  of 

Beams,   Column  Sections,  Angles,  Tees,  Plates,  Bars, 
Checkered  Floor  Plates,  etc. 


Office  and  Works:  Hillcrest  1614-1616-1616 
Private  exchange  connecting  all  departments. 
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ROCALITE 

The  Ready  Mixed 

Hard  Wall  Plaster 

Manufactured  by 

Alex.  Bremner 


100  Bleury  Street 


Limited 


MONTREAL 


Engines   and  Boilers 


of  all  types  and  sizes,  Heaters,  Tanks,  Pumps,  etc. 


E.  Leonard  &  Sons,  Limited 

London,  Ontario 

AGENTS: 

Montreal      St.  John.  N.  B.       Winnipcq      Caloary  Vancouver 


Turbine 
Pumps 

Electric  and  Steam 

Water  Works 
Factory  and 
Fire  Services 

ap] 
Pi 

Any  capacity  or  pressure 

THE  JOHN  McDOUGALL 
CALEDONIAN  IRON  WORKS  CO.,  LIMITED 


Humphrey  Gas 
'umps 


Lachine  Water  Works 
Three  million  gallons,  eighty  pounds  domestic.  160  lbs.  fira. 


Works:  Seigneurs  ft  William  Sts  .  MONTREAL. 
Manufacturers  of  Boilers,  Castin((,  Condensers,  Elevators,  Engines,  Fillers,   Fotgings,  Hydraulic 
Machinery.    Pumps,   centrifugal   and   reciprocating.     Sleam     Turbines,     Tanks.     Water  Wheels. 

Water  Works  Plants. 


STANDARD  FIRE-PROOF  DOORS 

INSPECTED  AND  LA  Mill, I, ED  UNDER  THE  DIRECTION  OK  THE  UNDERWRITERS  LABORATOR- 
IES (I  Mi 

SHEET  METAL  WORKERS,  SKYLIGHTS,  CORNICES  AND  WINDOWS 
LET  cs  ESTIMATE  ON  YOUR  NEXT  REQUIREMENTS. 

ALL  OUR  DOORS  and  HARDWARE  ARE  LABELLED  HY  TBI  UNDERWRITERS, 

FEATHER  &  ROADHOUSE  sheet  metal  workers 

Phone  Adei.ide  2377    528  FRONT  STREET  WEST,  TORONTO 


1111'.    CONTRACT  RECORD 


l^ivil 

Contractors 

Electrical 

Directory  of  Engineers 

Special 

Mechanical 

Interests 

Chipman  &  Power 

Civil  Engineers 

TORONTO  WINNIPEG 

Willis  Cliipman.    G*o.  H.  Power. 


BOWMAN  &  CONNOR 

Municipal  &  Structural  Engineers 
HAVE  REMOVED  TO 

16  King  St.  W.,  Toronto 


R.  S.  &  W.  S.  LEA 

Consulting  Engineers 

Water  Supply  and  Purification,  Sewerage  and 
Sewage  Disposal,  Water  Power  Development. 
Tel.  Long  Distance  L'ptown  6710-41 
New  Birks  Building,  MONTREAL 


John.  T.  Farmer 

MECHANICAL  AND 
HYDRAULIC  ENGINEER 

314  Coris tine  Bldg.,  Montreal 


H.  Grattan  Tyrrell,  c.e. 

Consulting  Engineer,  Chicago,  111. 

Designer  and  Engineer  for  Bridges,  Build- 
ing Frames  and  Other  Structures. 
Industrial  Plants  Designed,  Improved  and 
Remodeled.    Reports  and  Appraisals. 
Special  Attention  to  the  Selection  of 
Economic  Types, 

Author  of  History  of  Bridge  Engineering 
Artistic  Bridge  Design;  Concrete  Bridges 
and  Culverts;  Moveable  Bridges  and  Dams; 
Mill  Building  Construction  11900) ;  Mill 
Buildings  (1910);  Engineering  of  Shops  and 
Factories. 

Member  of  The  Western  Society  of  Engin- 
eers ;  The  Society  for  the  Promotion  of 
Engineering  Education, Etc.;  Etc. 


E.  G.  M.  CAPE  &  CO. 

LIMITED 
Engineers  and  Contractors 

General  Building  Construction 

Montreal,  P.  Q.  St.  John,  N.B. 


Arthur  L.  Weeks 

Architect 
Canada   Life   Building,  Ottawa 

Reinforced  concrete  and  steel  structures,  fac- 
tories and  commercial  buildings 


The  John  Gait 
Engineering  Co.  Ltd. 

Consulting,  Civil  and 
Sanitary  Engineers 

General  Municipal  Engineering 

(  Waterworks,  Sewerage 

Specialtias:  -l 

I  and  Electric  Lighting 

Winnipeg    Calgary  Vancouver 

John  Haddin  E.  L.  Miles 


Telephone  Main  2734 

S.  W.  HAMILTON,  B.Sc,  McGill 

Consulting  Engineer  &  Gen.  Contractor 

Reinforced  Concrete,  Water  Works,  Sewers 
Water  Powers,  Structural  Steel,  Bridges, 
Buildings,  &c,  &c. 
226  Coristine  Bldg.  MONTREAL 


Robert  W.  Hunt, 

President 
I'lios.  C.  Irving,  Jr. 
Vice-Pres. 


Jas.   W.  Moffat, 
Secretary 

Chas.  C.  Whittier, 
ireas.  &  Man. 


Robert  W.  Hunt  &  Co. 

Limited 

Bureau  of  Inspection 
Tests  and  Consultation 

Head  Office  and  Laboratories 
905   McGill   Bldg.       -      Montreal,  Que. 
Brandies 

Traders    Bank    Building,    Toronto,  Ont. 

Standard   Bank  Building,  Vancouver 

Noifolk  House,  Laurence  Pountney  Hill, 
London,  E.C. 


<D'i^trich> 

Contracting  Engineers 
300  Read  Bldg.  MONTREAL 

Specialists  in  Underground  Piping 

Underground  Conduit  Construction 


REID  &  BROWN 

Manufacturers  of 
GARBAGE  AND  REFUSE  INCINERATORS 
Steel   Beams,   Channels,  Angles, 
Plates,  Column  Sections,  etc., 
Always  in  Stock 

Phone  Office   and  Works: 

Main  904-905         02  Esplanade   E.,  Toronto. 


Anglins  Limited 

GENERAL  CONTRACTORS 


65  Victoria  St. 
MONTREAL 


507  Lumsden  Bldg. 
TORONTO 


Milton  Hersey  Co. 

Limited 

Testing  of  bricks,  cement  and  road 
material. 

Examination  of  Quarries  and  Mines. 

Design  of  Crushing  and  gravel  wash- 
ing plants. 

Inspection  of  rails,  pipes,  building 
material  and  buildings  in  course 
of  erection. 

Analysis  of  water,  paint,  asphalt  etc. 

171  St.  James  Street,  MONTREAL 


Expert  Supervision 
Provided 


Estimates  and  Plans 
Submitted 


Industrial  Foundation  and 
Waterproofing  Co. 

ENGINEERS  and  CONTRACTORS 


Phone 
Adel.  3960 


25  Toronto  Street 
Toronto,  Ont.. 


GEO.  K.  McDOUGALL 

Consulting  Engineer 

Electric  and  hydraulic  power  stations,  high 
voltage  transmission  lines,  industrial  electrical 
installations,  reports,  specifications,  tests,  etc. 


POWER  BLDG. 


MONTREAL 


H.B.  Pullar,  Assoc.  Am.  Soc.  C.E. 
T.C.  Ford,  Cb.  E.,  A.  M. 

H.  B.  PULLAR  CO. 

ENGINEERING  CHEMISTS 

Pavements,  Roads,  Waterproofing s,  Floois, 
Sidewalks,  Tars,  Asphalts,  Bitumens,  Oils, 
Paints,  Bituminous  Specialties. 
A  new  plan  for  Efficient  Road  and  Paving  Inspection 
378  Woodward  Ave.,  DETROIT,  MICH. 


H.  J.  Griswold 


B.  W.  Seton 


Dominion  Engineering 
&  Inspection  Co. 

Inspecting  and  Consulting  Engineers 
Head  Office  and  Laboratories 
318  Lagauchetiere  St.  West, 
MONTREAL 

Toronto  Branch,  73  Adelaide  St.  Weil 

Cement  Testing  and  Reinforced 
Concrete  Inspection. 

Mill,  Shop  and  Field 
Inspection  of  Steel  Structures  and 
Bridges. 

Tests  and  Inspection 
of  Iron  and  Steel  Pipe  etc. 
Expert  Examinations  &  Reports. 

Represented  at  New   York,  Pittsburgh, 
and  Chicago ;  Glasgow,  London, 
Liege  and  tssen. 
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DUMB  WAITERS 


Roelofson  self  re- 
taining dumb  waiters 
are  fast  replacing  the 
old  styles. 


They  are  so  con- 
structed that  they 
will  hold  the  car 
stationary  at  any 
point  desired  with- 
out the  use  of 
brake  or  rope 
clamp. 

We  will  furnish 
drawings  and  es- 
timates of  cost 
for  special  mach- 
ines to  be  used 
as  wall  hoists, 
freight  or  invalid 
elevators. 

Roelofson 

Elevator 
Works 
Gait,  Out. 


HAVE   YOU   A   GOOD    SYSTEM  OF 

LIFTING   AND  SHIFTING? 
TRY  A  MORRIS  TRAVELLING  BLOCK. 


THE  HERBERT  MORRIS  CRANE 
&  HOIST  COMPANY,  Limited. 


EMPRESS  WORKS 


PETER  STREET  TORONTO 


- —  1 

UNIT  CONSTRUCTION 


LOCKERS  ^SHELVING 


For 

Jigs 
Tools 
Small  Parts 

Here's  a  locker  that's  ideal  for  keep- 
ing these  articles.  Affords  protection 
and  encourages  system.  Made  of  sheet 
steel  in  standard  sizes  or  special  sizes 
for  any  requirement.  Has  three-way 
locking  device  and  is  solidly  construct- 
ed Built  on  a  unit  system  with  any  ar- 
rangement of  compartments  and  shelves, 
which  can  he  readily  adjusted  or  changed 
about.  Japan  or  enamel  finish.  Costs 
little,  if  any,  more  than  wood  and  is 
vastly  superior. 

There  isn't  a  Htyle  of  Lockci. 
Cabinet,  Bin  or  Shelving  we  don't 
m.ike  in  ttlia  modern  steel  equip- 
ment. Secure,  Sanitary,  Efficient 
and  Cheap.  lan't  it  worth  your 
while   to  investigate? 

The  Dennis  Wire  and  Iron 
Works  Co  Limited 
London 

CANAQ A 
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No.  228 
Slra-'-32x44  Inches. 


"Buffalo" 

FORGES,  BLOWERS, 
DRILLS 


No.  681-E    Size:-38  x  42  inches 
"Swing-Over"  Hood  for  auto 
repair  work. 


The  Standard  by  which  others  are  judged. 

All  "Buffalo"  Tools  combine  strength,  capacity, 
small  floor  space  requirements,  low  power  consump- 
tion and  flexibility  to  the  greatest  possible  extent. 
"Buffalo"  design  and  construction  are  leaders  to-day 
and  have  been  since  the  inception  of  the  business. 
Each  tool  is  the  best  for  its  particular  service.  Elec- 
trically operated  blowers,  drills  and  forges.  All  sizes 
for  all  classes  of  work.  The  only  efficient  variable 
speed  electric  motor  on  the  market.  Do  your  work  the 
modern  way.  Electricity  costs  less  and  always  re- 
sponds. 

Our  catalog  No.  179-12  covers  the  complete  line.    Every  machine  is  illustrated 
and  described  in  detail.  If  you  can  use  a  copy  write  for  it. 

Canadian  Buffalo  Forge  Company,  Limited 

St.  John,  Montreal,  Toronto,  BERLIN,  Winnipeg,  Vancouver        guard  furnished. 


Do  You  Use 
Renfrew  Lime? 

If  you  don't,  you  are  missing  an  opportunity  of 
saving  75  cents  a  day  on  each  bricklayer,  and  of 
laying  200  more  bricks  a  day. 

'Renfrew'  Lime  requires  less  time  for  tempering. 
Does  not  set  so  rapidly  and  allows  the  bricklayer 
to  spread  far  more  bricks. 

'  RENFREW '  the   Lime  of  QUALITY 

White  and  Gray  Lime—Stone  Brick 

Drain  Tile 

Jamieson  Lime  Company 

Renfrew,  Ontario 
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From  generator 
to  consumer 

you  should  install 
reliable 

Northern  Electric 
Wires  and  Cables 


In  the  largest  wire  plant  in  Canada — 
under  the  Northern  Electric  trade  mark 
and  guarantee  is  manufactured  every 
type  of  wire  and  cable,  including 

High  Tension,  Lead  Covered 
Paper  Insulated,  Power  Cables 

Northern  Electric  Wires  and  Cables  are  the 
most  carefully  made — the  most  rigidly  tested — 
the  most  universally  satisfactory  transmission  in 
use  to-day.  From  raw  material  to  finished 
product  the  skilled  workmanship  of  our  opera- 
tives is  continuously  supervised  and  inspect- 
ed. Electrical  engineers  whose  reputations 
have  been  made  on  exacting  work  of  great 
magnitude,  use  Northern  Electric  Wires  and 
Cables. 

One  order  recently  received  from  the  Montreal 
Light,  Heat  and  Power  Company  and  another 
from  the  Cedars  Rapids  Manufacturing  & 
Power  Company  together  constitutes  the 
largest  tingle  order  ever  placed  for  lead 
covered  high  tension  power  cable.  The 
first  mentioned  concern  has  more  under- 
ground cable  installed  than  any  other  pub- 
lic service  corporation  and  its  Engineers 
know  Northern  Electric  dependability  from 
comparative  tests  in  service. 

The  Northern  Electric  line  includes  : 

Cable  Terminals, 

Compounds,  Junction 

Boxes  and  other  accessories 

Write  for  data  on  any  wire  or  able 
problems  tli.it  confront  you. 

Northern  Electric  Company 


MOMTREAL 

HALIFAX 

TORONTO 


LIMITED 

WINNIPEG 
REGINA 
CAM  ■  \IO 


I  DMON  ION- 
VANCOUVER 
VICTOR]  \ 


Warehouse 
Space  To  Let 

5  Floors  of  This  New 
Building,  For  Office 
and  Warehouse  Use. 

Adelaide  St.  W.,  Toronto 

This  is  the  most  attractive 
warehouse  building  in  thecitv. 
The  exterior,  the  entrances,  the 
elevators,  etc.,  bear  all  the  ear- 
marks of  a  high  class  office 
building. 

Special  Features 

Centrally   located  at  Adelaide 

and  Charlotte  Streets. 
Light  on  four  sides 

Passenger  and  freight  elevator 
Vaults 

Low  insurance 

One  Mock  from  lour  car  lines 
Floor  area,  6,300  sq.  feet,  each 
floor. 

lor  further  particulars  ask 

Hugh  C.  MacLean,  Limited 

347  Adelaide  St.  West,  Toronto 

PhoM  Atlrlnide  2700 
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''Dominion" 
Wire  Rope 


WIRE  ROPE 

Suitable  for  any  requirement 

We  carry  in  stock  all  sizes  and  lengths  wire  rope  for 
Hoisting,  Haulage,  Guys,  Semaphores,  Transmis- 
sion of  Power,  Towing,  Bridges,  Mines,  Der- 
ricks, Cranes,  Cableways,  Coal  Towers,  Etc. 

We  manufacture  special  ropes  to  take  care  of  your  particular  needs. 

Wire  Rope  Fittings,  Blocks,  Clips,  Etc.,  in  stock 

THE  DOMINION  WIRE  ROPE  CO.,  Ltd. 

MONTREAL 


"  Industrial  Works  " 

Locomotive-Coaling  and 
Wrecking 

CRANES 

In  capacities  from 

5  to  150  tons 

For  use  about  Railroads,  Manufac- 
turing Plants,  Coaling  Stations, 
Quarries,  etc. 

BUCKETS 

For  Every  Purpose 


We  furnish  all  styles 
of  buckets  promptly. 
Coal  Tubs,  Ore  Buck- 
ets, Clamthell  and 
Orange  Peel  Buckets, 
Concrete  Buckets, 
Stone  Skips,  etc.,  in 
all  sizes. 

We  will  gladly  furnish 
full  details  upon 
request. 

We  supply  Contract- 
tors'  Equipment  of  all 
descriptions. 


F.  H.  HOPKINS  &  CO.,  Montreal 

Branches  :-ST.  CATHARINES,  ONT.      WINNIPEG,  MAN.      VANCOUVER,  B.  C. 


Vol.  28 


Toronto,  October  21,  1914 


No.  42 


Smart- 
Turner 
Pumps 


All  Classes  of  Steam  and  Power  Pumping 
Machinery,  Travelling  Cranes,  Foot 
Valves,  Etc.,  Etc. 

Estimates  furnished  on  equipment  to  suit  any  requirements. 
Our  Motto :    Satisfaction  to  Every  Customer. 


The  Smart-Turner  Machine  Co.,  Ltd. 

Hamilton,  Canada 
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Gyratory 

Crusher 

of  modern  design  and  equipped  with  an  improved 

Water  Cooled  Eccentric  Bearing 

This  type  of  machine  is  made  in  many  sizes 
with  capacities  from  5  to   1000  tons  per  hour 
and  tor  any  kind  of  rock. 

We  also  manufacture  a  full  line  of  crushing-,  cement  making,  mining, 
hoisting,  power  rock  drilling  and  air  compressing  machinery. 

Write  for  full  particulars 

The  Jenekes  Machine  Company,  Limited 

Sherbrooke    St.  Catharines   Toronto    Montreal    Cobalt    South  Porcupine 

Halifax  Vancouver  and  Nelson 


■t  riiiiMWM 


Sheaves  In  Hard-to-get-at  Places 
Should  be  Equipped  with 


THESE  bushings  are  cast  from  a  carefully  balanced  combination  of  metals,  which 
years  of  experience  and  experiment  have  taught  us  is  best  suited  for  the 
purpose.  They  are  filled  with  a  special  lubricating  compound  which  lasts  as  long 
as  the  bushing  itself  and  keeps  the  sheave  running  smoothly  and  easily  without 
the  slightest  attention. 

Made  by 

American  Hoist  &  Derrick  Co. 

ST.  PAUL,  MINN. 

Sold  by 

General  Supply  Co.  of  Canada,  Limited,  Montreal,  Ottawa,  Toronto. 
Stuart  Machinery'  Co.,  Winnipeg,  Man.  Vancouver  Machinery  Depot,  Limited,  Vancouver,  B.  C. 

Gorman,  Clancy  &  Grindley,  Edmonton  and  Calgary,  Alta. 
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Dominion 


SIBBER  SYSTEM 


28  "Service"  Branches 

Throughout  Canada 

Canadian  Consolidated 
Rubber  Company,  Limited 

Montreal,  P.  Q. 


DOMINION 


"Business  As  Usual" 


We  have  not,  owing  to  the  war,  shut  down 
any  of  our  plants,  discharged  any  of  our 
workmen,  reduced  their  hours  of  labor  or 
cut  their  rate  of  pay. 

We  are  doing  "BUSINESS  AS  USUAL." 

We  intend  to  continue  this  policy  to  the 
extent  of  our  ability,  and,  to  that  end, 
suggest  that  you  confine  your  purchases, 
during  the  war  and  thereafter  as  largely  as 
possible  to  goods  "MADE  IN  CANADA." 

When  in  the  market  for  Rubber  goods  of  any 
description  —  Belting,  Hose,  Packing,  Tires 
or  anything  else — write  or  wire  our  nearest 
Branch  for  prices  and  information. 

It  is  our  desire  to  serve  you. 


"Business  As  Usual" 


Dominion 


Canadian  Consolidated 
Rubber  Company,  Limited 

Montreal,  P.  Q. 

2H  "Service"  Branches 

I hroUKhout  Canada 


hOMiNlOfJ 
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37,100  Cubic  Yards 

OF  ROCK  MOVED  IN  30  DAYS 
AT    A    DRILLING    COST  OF 

64  Cents  Per  1 00  Yards 

This  is  an  actual  record 
made  by  a  Cyclone  Blast 
Hole  Drill  working  in  hard 
Sandstone  and  Shale.  The 
Cyclone  No.  14  Blast  Hole 
Drill,  manufactured  by  the 
Cyclone  Drill  Co.  of  Orr- 
ville,  Ohio,  is  designed 
expressly    for    Blast  Hole 

Drilling.  Four  of  18  Cyclone  Drills  owned  by  Holbrook,  Cabott  &  Rollins, 

R.  R.  Contractors. 

We  claim  the  No.  14  will  drill  more  hole  at  less  cost  than 
any  other  blast  hole  drill  on  the  market. 

We  will  back  this  claim  by  putting  a  machine  on  your  work 
on  trial  against  any  other  blast  hole  drills  you  may  designate 
for  a  period  of  from  30  to  60  days. 

IF  YOU  CAN  USE  BIG  BLAST  HOLE 
DRILLS  WRITE  US  FOR  PARTICULARS. 

Sole  Canadian  Sales  Agents 

Mussens  Limited 

MONTREAL,  318  St.  James  Street  TORONTO,  155  West  Richmond  St.  COBALT,  Opp.  Right  of  Way  Mine 

WINNIPEG,  259-261  Stanley  Street  CALGARY,  10th  Ave.  and  3rd  St.  East         VANCOUVER,  101  Water  St. 

QUEBEC,  142  Peter  St.  HALIFAX,  78  Granville  St. 
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CAPACITY  -  DURABILITY 

are  the  Main  Features  in  the 

Symons  Disc  Crusher 


40  tons  of  quarter  inch  to  1,000  tons  of  two  and  a 
half  inch  stone  per  day. 

Gives  the  greatest  amount  of  service  for  the  least  initial 
cost  and  expense  of  maintenance. 

One  owner  says  "It  is  efficient  m  operation,  economi- 
cal in  repairs  and  perfectly  satisfactory  in  every  respect." 

CARRIED  IN  STOCK 

Mussens  Limited 

MONTREAL  318  St.  Jamei  Street  TORONTO,  155  Weit  Richmond  St.  COBALT,  Opp.  Right  of  Way  Mine 

WINNIPEG,  259-261  Stanley  Street  CALGARY,  10th  Ave.  and  3rd  St.  Eait         VANCOUVER,  101  Water  St. 

QUEBEC,  142  Peter  Si.  H  AI.IFAX,  78  Granville  St. 
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Adamantine  Steel 

Hull  Iron  &  Steel  Foundries 

Air  Compressor! 

Canadian  Allis-Chalmers,  Limited 
Can.  ingersoll-Rsnd  Co.,  Ltd. 
Jenckes  Machine  Company 

Architects 

Weeks,  Arthur  L. 

Architects'  Instrument! 

Stanley  Co.,  W.  F. 

Architectural   Iron  Work 

Aikenhcad    Architectural  lion 
Works 

Canadian  Allis-Chalmei  s.  Limited 
Canada  Wire  &  lion  Goods  Co. 
Dennis  Wire  &  iron  Works 
McGregor  Si  Mclntyre 
Meadows  Co.,  Geo.  B. 
Steel  &  Kadiation  Ltd 

Architectural  Metal  Work 
Feather  &  Koadhouse 

Architectural  Terra  Cotta 

Northwestern    Terra-Cotta  Co. 
Toronto  Plate  Glass  Imp't'g  Co. 

Ash  Hoists 

Gillis  &  Geoghegan 

Asphalt 

Aztec  Oil  Asphalt  Company 
Asphalt  &  Supply  Co. 


Belting 

Can.  Consolidated  Kuhber  Co. 
Dominion  Belting  Co. 
Goodyear  Tire  &  Rubber  Co. 


Blast  Hole  Drills 

Armstrong   Manufacturing  Co. 


Blowers 

Canadian  Buffalo  Forge  Co. 

Canadian  Sirocco  Co. 

Can.  Ingersoll-Rand  Co.,  Ltd. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 


Boilers 

Canadian  Allis  Chalmers,  Ltd. 

Beatty  &  Sons,  M. 

Boving  Company  of  Canada 

Inglis  Company,  John 

Jenckes  Machine  Co. 

Leonard  &  Sons,  E. 

Marsh  &  Henthorn 

McDougall  Caledonian  Iron  Wks. 

Mussens  Limited 

Rock  &  Power  Machinery 


Boxes — Junction 

Standard  Underground  Cable  Co. 
of  Canada  Limited 


Brick 

American  Enamelled  Brick  Co. 
Bradford   Pressed   Brick  Co. 
Harbour  Brick  Company 
Hydraulic  Press  Brick  Co. 
National  Builders'  Supply  & 

Enamel  Concrete  Brick  Co. 
North-Western  Terra  Cotta  Co. 
Russell  Shale  Bricks 
York  SanrUtone  Brick  Co. 


Brick  Coating 

Wadiwortll  llowland  CV 


Brick  Dryers 

Canadian  Buffalo  Forge  Co. 
Canadian  Sirocco  Co. 
Bechtels  Limited 
Sheldons  Limited 


Brisk  Machinery  and  Supplies 
Bechtels  Limited 

Ciossley    Machine  Company 
Sheldons  Limited 
SutclifTe,  Speakman  &  Co. 


Bridges  (Steel) 

Canadian  Allis-Chalmers,  Ltd. 
Canadian  Bridge  Co. 
Chicago  Bridge  &  Iron  Works 
DesMoines  Bridge  &  Iron  Co. 
Dickson    Bridge  Works 
Dominion  Bridge  Co. 
Hamilton  Bridge  Works  Co. 
Mackinnon-Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
National  Bridge  Company 
Pittsburgh-DesMoines   Steel  Co. 
Sarnia  Bridge  Co. 
Structural  Steel  Co. 
Standard   Steel   Construction  Co. 


Buckets 

American  Hoist  &  Derrick,  Co. 
Beatty  &  Sons,  M. 
Browning  Company 
Lecky  &  Collis 

Manitoba  Bridge  &  Iron  Works 
Mills  Bios. 

Radigan  Company,  John 
Sudbury    Construction    &  Mach- 
inery Co. 
Thew  Shovel  Company 


Builders  Hardware  • 
Aikenhead  Hardware  Limited 
Can.  Yale  &  Towne,  Limited 
Richards- Wilcox   Canadian  Co. 


Cable 

Canada  Wire  &  Cable  Co. 
Northern  Electric  Co. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Casements 

Hope  &  Sons,  Henry 

Cement 

Britnell  &  Company 
Bremner,  Alex. 
McNally  &  Co.,  W. 
Morrison  &  Co.,  T.  A. 
Ontario  Lime  Co.,  Ltd. 
Smyth  &  Ryan 

Cement  Coating 

Wadsworth   Howland  Co. 

Cement  Mill  Machinery 

Hull  Iron  &  Steel  Foundries 
Jenckes  Machine  Company 
SutclifTe,  Speakman  &  Co. 

Cement  Tools 

Abram  Cement  Tool  Co. 

Cement  Guns 

Cement  Gun  Company 

Chain 

McKinnon  Chain  Company 

Woodhouse  Chain  Works  . 


Chain  Blocks 
Can.  Yale  &  Towne  Limited 
Morris  Crane  &  Hoist  Co.,  Her- 
bert 


Chimneys  (Reinforced  Concrete) 

Laurie   Company,  E. 

Coal  Chutes 

Manitoba  Bridge  &  Iron  Works 


Coal  Handling  Apparatus 

American  Hoist  &  Derrick  Co. 
Beatty  &  Sons,  M. 
Browning  Company 
Brown  Hoisting  Machinery  Co. 


Concrete  Form  Clamps 

Railway   Contractors   Supply  Co. 


Concrete  Mixers  and  Appliances 

Badger  Concrete  Mixer  Co. 
Canadian  Allis  Chalmers,  Ltd. 
Goold,  Shapley  &  Muir  Co. 
Hopkins  &  Co.,  F.  H. 
Jaeger  Machine  Company 
Lecky  &  Collis 

London  Concrete  Machinery  Co. 

Marsh  Capron  Company 

Mills  Bros. 

Mussens  Limited 

Rock  &  Power  Machinery 

SutclifTe,  Speakman  &  Co. 


Contractors 

Anglins  Limited 

Dietrich  Limited 

Eastern  Pipe  Construction  Co. 

Wells  &  Gray 


Contractors'  Plant  &  Supplies 
American  Hoist  &  Derrick  Co. 
Badger  Concrete  Mixer  Co. 
Beatty  &  Sons,  M. 
Browning  Company 
Canadian    Allis-Chalmers,  Ltd. 
Can.  Billings  &  Spencer 
Canadian   Locomotive  Company 
Central  Locomotive  &  Car  Works 
Dake  Engine  Co. 
Dominion  Lime  Company 
Goodwin,  Barsby  &  Co. 
Hamilton  Mfg.  Co.,  Wm. 
Hepburn  &  Co.,  J.  T. 
Honig  &  Mock 
Hopkins  &  Co.,  F.  H. 
Jaeger  Machine  Company 
Jenckes  Machine  Company 
Lecky  &  Collis 
Marsh   &  Henthorn 
McKinnon  Chain  Co. 
Mills  Bros. 

Morris  Machine  Works 
Montreal    Locomotive  Works 
Mussens  Limited 
Radigan   Company,  John 
Railway  Contractors  Supply  Co. 
Royce  Limited 

Schell  Foundry  &  Machine  Co. 
Stinson-Reeb  Builders'  Supply  Co. 
Sudbury    Construction    &  Mach- 
inery Co. 


Conduits 

Can.   U.  W.  Johns-Manville  Co., 
Conduits   Co.,  Limited 
Oipen  Conduit  Co.,  Ltd. 
Ric-wiL    Underground  Pipe 
Covering  Company 

Contractors'   Flare  Lights 

Sudbury    Construction    &  Mach- 
inery Company 


Conveying  Machinery 
Goodwin,  Barsby  &  Co. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 
SutclifTe,  Speakman  &  Co. 

Core  Drills 

Can.  Ingersoll-Rand  Co.,  Ltd. 

Corrugated  Iron 

Can.   H.   W.  Johns-Manville  Co. 

Metallic  Roofing  Co. 

Pedlar  People  Limited 

Sarnia  Metal   Products  Company 

Crank  Shafts 

Canadian  Billings  &  Spencer 

Cranes,  Travelling  and  Locomotive 
American  Hoist  &  Derrick  Co. 
Beatty  &  Sons,  M. 
Browning  Company 
Brown   Hoisting   Machinery  Co. 
Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Northern  Crane  Works 
Rock  &  Power  Machinery,  Ltd. 
Roelofson  Elevator  Works 
Royce  Limited 

Creosote  Stains 

Cabot,  Inc.,  Samuel 

Crushed  Stone  and  Granite 
Hagersville  Contracting  Co. 
Ontario  Lime  Co.,  Ltd. 
Rogers  Supply  Company 
Smyth  &  Ryan 


Crushers  (Stone  and  Rock) 
Canadian  Allis-Chalmers,  Ltd. 
Goodwin,  Barsby  &  Co. 
Hamilton  Mfg.  Co.,  Wm. 
Hopkins  &  Co.,  F.  H. 
Jenckes  Machine  Co. 
Lecky  &  Collis 

London  Concrete  Machinery  Co. 
Mussens  Limited 
Rock  &  Power  Machinery 
SutclifTe,  Speakman  &  Co. 


Culverts 

Pedlar  People 

Sarnia   Metal   Products  Company 

Cupolas  (Foundry) 

Northern   Crane  Works 

Derricks  and   Derrick  Fittings 
Aikenhead  Hardware  Limired 
American  Hoist  &  Derrick  Co. 
Beatty  &  Sons,  M. 
Hepburn,   John  T. 


Dredges 

Beatty  &  Sons,  M. 
Browning  Company 
Morris  Machine  Works 


Dredging  Chain 

Woodhouse  Chain  Works 
McKinnon    Chain  Company 


Drills 

Canadian  Allis-Chalmers,  Ltd. 

Canadian  Buffalo  Forge  Co. 

Canadian  Ingersoll-Rand  Co. 

Lecky  &  Collis 

Drill   Steel  Sharpeners 

Canadian  Ingersoll-Rand  Co. 
(Continued  on  page  1J) 
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Head  Office  and  Works 


"  Montmagny " 
Modern 
Road 
Builders 


yi/'E  are  the  only  firm  in  Gan- 
acia  specializing  in  Road 
Machinery  and  making  the  com- 
plete outfit. 

The  "Montmagny"  line  includes 
every  machine  necessary  in  good 
road  construction. 

The  machines  are  specially  de- 
signed for  this  work  and  are  mak- 
ing good  on  roads  in  every  part 
of  Canada. 

Write  u»  for  Catalogue 


Montmagny  "  Steam  Road  Roller. 


•  Montmagny  "  Stone  Crushers. 


"  Montmagny  "  Portal>lo  8t«  c\  Bin. 


Road  Roller 

Our  well  known  "Mont- 
magny" steam  road  roller 
for  gravelling  and  maca- 
damizing has  worked  on 
many  of  Canada's  finest 
roads. 

Double  Cylinder,  Dou- 
ble Bunker,  Double  Water 
Tank.  Made  in  10,  13,  16 
tons.  Semi-Automatic 
feeding  of  the  water. 

A  great  feature 
"Power  Steering" 


Stone  Crusher 

The  "Montmagny"  stone 
crusher  is  an  all-steel  ma- 
chine designed  and  buih 
to  produce  the  greatest 
output.  Points  that  are 
weak  in  other  crushers 
are  strong  in  the  "Mont- 
magny." No  heating 
parts.  Entirely  dust-proof 
and  all  working  parts 
easily  greased  or  oiled. 


Steel  Bin 

The  "Montmagny"  steel 
bin  is  designed  for  con- 
venience, strength  and 
lightness.  It  is  made  in 
two  sizes.  Inside  parti- 
tions separate  the  differ 
ent  sized  stone.  The  ma 
chine  is  easily  portable 
The  Elevator  is  all-steel 
and  double  chain. 


General  Car  and  Machinery  Works,  Limited 


Quebec 


MONTMAGNY,  P.Q.,  Can. 


Montreal 


I 
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Replaced  by 


Si  uriewifri 


(REG.  can.  pat.  off.) 


Mechanical  Draft 


T 


HIS  photograph  is  not  an  accident.  It  is  merely  an  incident  in  the  new  or- 
der of  things.  For  years  this  chimney  supplied  the  draft  for  a  large  Illinois 
plant  but  gave  way  to  a  better  system. 

Mechanical  draft  has  very  many  decided  advantages  over  nautral  draft.  Here  they  are  :- 

More  Steam  from  your  boilers.  Decreases  Smoke. 

Sudden  demands  for  power  easily  met.  peak  loads  handled  with  ease. 

Steam  Pressures  can  be  kept  absolutely  Independent  of  weather  conditions. 

constant.  ,  ,     ,  . 

In  connection  with  mechanical  stokers  Can  be  used  where  building  restrictions 

they  tremendously  increase  boiler  ca- 
pacity—  more  than  200%  rated  capac- 
ity is  often  obtained. 
More  draft  and  just  when  you  want  it. 

There  are  hundreds  and  hundreds  of  Successful  Sturtevant  Forced  and  Induced  Draft 
Systems  all  over  the  world.     Each  one  is  designed  for  the  special  needs  of  the  plant. 

If  you  have  insufficient  draft  or  insufficient  steam,  talk  with  our  engineers.  A  request 
for  information  puts  you  under  no  obligation.    Catalog  iioi  describes  our  system. 

B.  F.  Sturtevant  Co.  of  Canada 

GALT,  ONTARIO 


forbid  high  stacks. 
Cheaper  Fuel  can  be  used. 
Sawdust,   screenings   and   mill  waste 
can  be  burnt. 


Limited 


Montreal 


Toronto 


Winnipeg 


Vancouver 
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CERESIT  WATERPROOFING  CO. 

Gentlemen  : — In  reply  to  yours  of  the  18th 
inst.  will  say  that  we  have  used  CERESIT 
Waterproofing  in  the  foundations  of  a  large  ware- 
house and  in  the  erection  of  a  Power  Plant.  In 
both  cases  the  CERESIT  was  used  in  the  mass 
of  concrete  and  we  have  found  it  to  give  perfect 
satisfaction.    Yours  very  truly, 

R.  F.  WILSON  &  CO. 

Per  R.  F.  Wilson 


PERFECT 
SATISFACTION 


Try  it.  Write  for  the 
complete  story. 


1914 


Ceresit  gives  perfect  satisfaction 
wherever  used.    It  has  given  hundreds 
of  other  contractors  perfect  satisfac- 
tion— and  can  do  the  same  for  you. 
"  Book  of  Evidence "  which  tells  the 


MADE   IN  AMERICA" 


CERESIT   WATERPROOFING  CO. 

913  Westminster  Bldg.,  CHICAGO 

FACTORIES -Chicago,    London,    Paris,    Vienna,  Warsaw 

LIST  OF  DEALERS— W.  B.  Poucher,  Edmonton.  Alta. ;  E.  G.  Cullen,  Vancouver.  B.C. :  Walkers,  Ltd.,  Winnipeg,  Man. ; 
K.  deB.  Carrite.  St.  John,  N.B. ;  W.  K.  Macdonald  Co.,  Toronto,  Ont.  ;  McLelland  Peters  Co.,  30oRcad  Bldg.,  Montreal  ; 
The  Whitlork-Riddell  Co.,  Moose  Jaw,  Sask.  ;  Brown  &  Chapman,  Regina,  Sask.  ;  MacKen/.ie  &  Thayer.  Ltd,  Saskatoon, 
Sask. ;  N.  G.  Dellaas.  Sault  St.  Marie,  Ont. 


GREENING'S 

WIRE  CLOTH      -     WIRE  SCREENING 


All  grades  of  Wire  Cloth,  Double  Crimped. 
Screening  Accuracy  (Guaranteed. 

Made  of  Steel    Copper  or  Brass 

Galvanized  and  Tinned  Cloth 
Perforated  Mc(;ils 


Wire  Kope 


The  B.  Greening  Wire  CoM  Limited. 

Hamilton,  Ont  -  Montreal,  Que. 
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CONTRACTORS'  LOCOMOTIVES 


1 

.-  ■-  — -  ■> 

/                           1  * 

Hisrh  grm\v  workmanship  and  design,  special  attention  being  paid  to  economy  of  fuel  and  maintenance.  Fifty  years  experience  as  builders. 
Duplicate  parts  carried  in  stock  for  immediate  shipment.   Engine  built  to  meet  government  regulations  of  the  various  Provinces. 

CANADIAN  LOCOMOTIVE  COMPANY,  LIMITED,      KINGSTON,  ONTARIO,  CANADA 

TAYLOR  &  ARNOLD,  LTD.,  Sales  Agents,  MONTREAL  and  WINNIPEG 


N9IO 

Canadian  Mortgage 
Building. 


Steel 
Collapsible 
Gates 

We  make  a  specialty  of  all  types  of 
Collapsible  Gates  for  Main  En- 
trances, Store  Fronts,  Ele- 
vator Openings,  etc. 


ILLUSTRATIONS  AND  PRICES  GLADLY  GIVEN 


Aikenhead  Architectural  Metal  Works 

364-370  Richmond  Street  W.,  Toronto,  Ont. 
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SPEAKS 
FOR 
ITSELF 

to  the  contractor  who 
wants  to  save  on  his 
pay  roll. 

The 

LAURENT- 
CHERRY 

CAPSTAN 
PULLEY  BLOCK 

Slack  taken  up  on 

winding  drum. 
Just  like  a  Hoisting 
Engine. 

Three  Sizes 

No.  2  Block,  l/i  or  H-in.  Rope,  Woight  3  lbs.,  Capacity  'X-ton  5.50 

No.  4  Block,  'i-in  Rope,  Weight  14-lbs.,  Capacity  K-ton  11.10 

No.  6  Block.  Yt,  or  K-in.  Rope,  Weight  27  lbs..  Capacity  2  tons  17.(10 

All  prices  f.o.b.  Toronto 

MILLS  BROTHERS 

Sole  Canadian  Agents  and  Distributors 

215  Ryrie  Bldg.  Toronto,  Canada 


One  man  lifting  1800  lb 
casting. 


Woodhouse  Chains  for  Contractors 
and  Engineers  have  a  great  record 

Thousands  of  experiments  covering  a 
term  of  many  years,  working  in  rock, 
gravel,  coal  banks  —  in  construction 
work  of  a  hundred  different  sorts— have 
demonstrated  one  great  truth: 

That  Woodhouse  Chains  are  Best 
by  test  and  enduringly  satisfactory 

They're  made  from  specially-rolled, 
double-refined  iron  of  the  finest  pos- 
sible quality  for  their  special  require- 
ments. They  stand  a  lot  of  teriffic 
usage  and  while  they  do  break  and  wear 
out,  the  book  of  costs  shows  that  the 
chain  expense  of  those  who  use  them  is 
lessenned  after  Woodhouse  Chains  are 
adopted. 

Send  for  catalogue  and  prices 

WoodhoUSe    Chain   Co.,  Trenton,  N.  J. 

Specialists  in  Crane,  Cable,  Conveyor,  Dredge,  Steam  Shovel,  Block 
and  other  chains,  standard  measurements  or  made  to  measure. 


I 


Have  Your  Building 
Daylighted 

it  is  not  possible  to  have  every  part  of  every  building  day- 
■  ■      light  it  is  practical  to  have  some  portions  of  most  buildings  day- 
lighted.     I  he  one  best  way  to  accomplish  results  in  day  lighting  is  by  the 
use  of 

LUXFER  PRISMS 

I  hesc  arc  made  up  of  a  number  of  accurately  formed  prismatic  angles  that 
are  capable  of  refrac  ting  daylight  and  putting  it  where  it  is  wanted. 

Alwny*  apecify  the  first  nml  licit  prism  l.uxfer. 

Luxfer  Prism  Company,  Limited 

100  King  St.  West,  Toronto 
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CLASSIFIED    INDEX    TO    ADVERTISEMENTS— CONTINUED 


Drop  Forgingi 

Canadian  Hillings  &  Spencer,  Ltd. 

Dump  Can.  Wheels,  etc. 
Itcchlels  Limited 
Manitoba  Bridge  &  Iron  Works 
SchcU   Foundry  &  Machine  Co. 
Sheldons  Limited 

Dump  Carts  and  Wagons 

Dccie  1'low  Co.,  John 
McNally  &  Co.,  Wm. 

Drying  Apparatus 
Mm  levant  Co.  of  Can.,  Ltd.,  B.  F. 

Electric  Fans 
Slui  levant  Co.  of  Can.,  Ltd.,  13.  F. 

Electric    Air    Rock  Drills 
Canadian  Ingersoll-Rand  Co. 

Electric  Impulse  Clocks 
Cent   &  Company 

Electric  Steel  Castings 
Electric  Steel  &  Metal*  Co. 

Electrical  Supplies 

Northern  Electric  Company 

Elevators 

Chelsea  Elevator  Company 
Roelofson  Elevator  Works 
Turnbull  Elevator  Co. 

Enamelled  Brick 

American     Enamelled     Brick  & 
Tile  Company 
Engines 

Boving  Company  of  Canada 

Canadian  Buffalo  Forge  Co. 

Canadian  Sirocco  Company 

Inglis  Company,  John 

Jenckes  Machine  Company 

Laurie  &  Lamb 

Leonard  &  Sons,  E. 

McDougall  Caledonian  Iron  Wks. 

Mussens  Limited 

Rock  8c  Power  Machinery 


Engineers   (Civil  and  Mechanical) 
Bowman  &  Connor 
Cape  C  ompany,  E.  G.  M. 
Chipman   &  Power. 
Dominion  Engineering  &  Inspec- 
tion Company 
Farmer,  John  T, 
Gait   Engineering   Co.,  John 
Lea  &  Ferguson 
Mitchell,  C.  H. 
McDougall,  Geo.  K. 
Pullar,  H.  B. 
Tyrrell,  H.  G. 

Excavators 

Beatty  &  Sons,  M. 

Brown    Hoisting    Machinery  Co. 

Exhaust  Heads 

Canadian  Buffalo  Forge  Co. 
Sheldons  Limited 

Expanded  Metal 

Pedlar  People  Limited 

Fans 

Canadian  Sirocco  Company 

Sheldons  Limited 

Stui  tevant  Co.  of  Can.,  Ltd.,  B.  F. 

Fire  Hose 

Can.   Consolidated   Rubber  Co. 

Fuel  Economizers 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Electrical  Machinery  and  Supplies 
Ferranti  Electrical  Co. 

Field  Instruments 
Gurley,  W.  &  L.  E. 


Filters 

American  Water  Softener  Co. 

Filtration  Plants 

verMehr  Engineering  Co.,  John. 

Fire  Brick 

Ontario  Lime  Co.,  Ltd. 
Smyth  &  Ryan 

Fire  Escapes 

Manitoba  Bridge  &  Iron  Works 
McGregor  &  Mclntyre 

Fireproof  Doors  and  Windows 
Feather  &  Roadhouse 
Hope  &  Sons,  Henry 
Mussens  Limited 
Pedlar  People  Limited 
Steel  &  Radiation  Limited 

Fuse  (Safety  Blasting) 
Lecky  &  Collis 

Floor  Surface  Machines 
Wayvell  Chappell  &  Co. 

Floor  and  Wall  Tile 

Frontenac  Floor  &  Wall  Tile  Co. 

Folding  Doors 
Springer,  O.  T. 

Forges 

Canadian  Buffalo  Forge  Co. 

Sheldons  Limited 

Canadian  Sirocco  Co. 

Forgings 

Canadian  Billings  &  Spencer,  Ltd. 


Gas  Engines 

Armstrong  Mfg.  Co. 

Goold,  Shapley  &  Muir  Co. 

Gasoline  Engines 

Armstrong  Mfg.  Co. 
Goold,  Shapley  &  Muir  Co. 
Mills  Bros. 


Glass 

Consolidated  Glass  Company 
Excelsior  Plate  Glass  Co. 
Luxfer  Prism  Company 
Pilkington  Bros. 

Toronto  Plate  Glass  Imp't'g  Co 

Hammer  Drills 
Canadian   Ingersoll-Rand  Co. 

High  Pressure  Pipe  Lines 
Boving  Company  of  Canada 
Pittsburgh   Valve,    Foundry  & 
Construction  Company 

Hoisting  Apparatus 

American  Hoist  &  Derrick  Co. 
Beatty  &  Sons,  M. 
Browning  Company 
Brown  Hoisting  Machinery  Co. 
Canadian  Allis-Chalmers,  Ltd. 
Canadian  Ingersoll-Rand  Co. 
Jenckes  Machine  Co. 
Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 
Marsh.  &  Henthorn 
Morris  Hoist  &  Crane  Co.,  Her- 
bert. 
Mussens  Limited 
Rock  and  Power  Machinery 
Royce  Limited 

(Continued  on  Page  14) 


G  &  G  TELESCOPIC  HOIST  (™: 


Compact — easy  to  erect.   Takes  up  no 
room  in  basement. 


With  compound  gear  and  brake 
attachment 

fo  -  Hais'ing  and  Lowering  Ash  Cans,  Kegs,  — 
Barrels,  etc.,  from  cellar  to  sidewalk. 

1.  — It  is  telescopic — no  part  showing  above  side- 

walk when  not  in  use. 

2.  — Takes  up  minimum  space  in  areaway  or  cel- 

lar, the  opening  in  sidewalk  need  be  little 
larger  than  necessary  to  permit  passage  of 
can. 

3.  — Simple   in   construction   and   absolutely  rigid 

when  erected. 

4.  — It   is   made   of   strongest   and   most  durable 

material. 

5.  — Compound  gearing  is  provided  in  connection 

with  both  the  handle  that  telescopes  the  ap- 
paratus above  sidewalk,  and  the  handle  that 
raises  the  load  to  the  sidewalk. 

G. — A  powerful  ratchet  device  is  provided  with 
both  handles  above  mentioned. 

7. — A  powerful  all-steel  brake  attachment  per- 
mits perfect  control  when  lowering  heavy 
loads. 

Maximum  working  capacity,  500  lbs.  Hoist- 
ing Handle  does  not  revolve  when  load  is  being 
lowered.  Raises  load  at  speed  of  30  feet  a 
minute.  The  position  of  operator,  standing,  at 
sidewalk  when  hoist  is  in  use,  protects  the  public 
against  danger  of  falling  into  shaft;  and  protects 
operator  against  danger  of  heavy  load  falling  on 
him. 

Gillis  &  Geoghegan 

549  West  Broadway 

New  York 


INSTALLATION 
117  EAST  6S*-"ST 
N.Y.  CITY 


Hoisting  bend  revolves.    Can  is  deposited 
on  Sidewalk  without  lifting. 


Black  Building  Supply  Co.,  Ltd. 

Agents  for  Ontario 
Toronto 


B.  &  S.  H.  Thompson  &  Co.,  Ltd.  W.  T.  Grose 

Agents  for  Quebec         Agents  for  Manitoba,  Saskatchewan.  Alberta 
Montreal  Winnipeg 


Wm.  N.  O'NeilCo.Ltd. 

Agents  for  BritifehColximhia 
Vancouver 
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Warren 
Pipe 


Ask  us  to  quote  on  your  next  order — any 
size,  3"  to  60"  diameter,  bell  and  spigot  or 
flange — also  special  fittings  and  castings 
of  all  kinds. 

For  fifty-eight  years  we  have  manufactured 
the  best  quality  of  cast  iron  pipe. 

Information  and  prices  on  request. 

Warren  Foundry 

and  Machine  Co. 

U  Broadway  -         NEW  YORK 


The  Passing  of  the  Shovel 

in  earth  work.  It  is  pract  cally  supplanted  by 

Western  Wheeled  Scrapers 


Fewer  men  required.  More  work  done  in  less 
time.  Western  Wheeled  Scrapers  are  the  original. 
None  of  the  imitations  are  built  so  strong,  have  the 
many  improvements,  or  are  as  durable  and  efficient. 

Catalog  gladly  sent  upon  request. 

Western  Wheeled  Scraper  Co. 

Eartli  and  Stone  Handling  Machinery 

AURORA,  ILLINOIS 

Dominion  Equipment  &  Supply  Co..  Winnipeg.  Calgary.  Edmonton 
Agents  for  Manitoba,  Saskatchewan,  and  Alberta 
Canadian  Equipment  Co.,  Montreal.  Agents  for  Eastern  Canada 


Macadam  Roads 


must  be  built 
of  a 

Tough 
****  Stone 


that 
will  cement 

WE  HAVE  IT 


The  Hagersville  Contracting  Company,  Limited 

Hagersville  -  '  Ont. 
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Heating  Apparatus 

Canadian  Hutfalo  t'orge  Co. 
Canadian  Snocco  Co. 
Slicldoii*  Limited 
Sturtevant  Co.  of  Can.,  Ltd.,  U.  F. 

Hoists 

lieatty  &  Sons,  M. 
Cioold,  Shapley  &  Muir  Co. 
Koelofson  Elevator  Works 
Northern  Crane  Works 

Hoisting  Engines 
lieatty  &  Sons,  M. 
Canadian   Allis-Chalmers,  Ltd. 

Hydrants 

Canada  Iron  Corporation 
Gartshore-Thomson  Pipe  Co. 
Kerr  Engine  Company 

Industrial  Cars 

Central  Locomotive  &  Car  Works 
Insulating  Compounds 

t  an.   H.  W.   lohns-Manville  Co., 
Ltd. 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Interior  Finish  and  Doors 
Canada  Office  &  School  Fur.  Co. 
Rhodes  Curry  8c  Company 

Jib  Cranes  (all  kinds) 

Brown  Hoisting  Machinery  Co. 
Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Kilns 

Canadian  DufTalo  Forge  Co. 
Sheldons  Limited 
Sturtevant  Co.  of  Can.  Ltd.,  B.  F. 
Canadian  Sirocco  Company 

Kyanized  Spruce 

Berlin    Mills  Company 


Lime 

Dominion  Lime  Company 
Jamieson  Lime  Company 
Ontario  Lime  Company,  Ltd. 
Standard  White  Lime  C». 

Lighting  and  Pumping  Installations 

t  an.    U.   W.    lohns-Manville  Co., 
Ltd. 

Lister  &  Co.,  Ltd.,  R.  A. 
Locks 

Can.  Yale  &  Towne  Ltd. 
Locomotives 

lioving  Company  of  Canada 
Central  Locomotive  &  Car  Works 
Canadian    Allis-Chalmers,  Ltd. 
Canadian  Locomotive  Company 
Montreal  Locomotive  Works 
F.  H.  Hopkins  Company 
Mussens  Limited 

Metal  Lath 

Greening  Wire  Co.,  B. 
Metallic  Roofing  Co. 
Noble,  C.  W. 
Pedlar   People  Limited. 
Steel  &  Radiation  Ltd. 

Metallic  Roofing 
Sarnia  Metal  Products  Co. 

Meters,  Electrical 

Ferranti  Electrical  Mfg.  Co. 
Canadian   Allis-Chalmers,  Ltd. 

Mechanical  Draft  Apparatus 

Sturtevant  Co.  of  Can.  Ltd.  B.  F. 

Meters,  Water 

Hopkins  &  Co.,  F.  H. 
McDougall  Caledonian  Iron  Wks 
Neptune  Meter  Co. 


Overhead  Runways 

Brown  Hoisting  Machinery  Co. 
Morris  Crane  &  Hoist  Co.,  Her- 
bert. 


Paints  and  Varnishes 
Dominion  Paint  Works 
Hopkins  &  Co.,  F.  H. 


Paving  and  Paving  Materials 

Asphalt  &  Supply  Co. 
Aztec  Oil  Asphalt  Co. 
Bessemer  Limestone  Co. 
Baker  Co.,  R.  D. 
Barber  Asphalt  Paving  Co. 
Dunn  Wire-Cut-Lug  Brick  Co. 
Ontario  Asphalt  Block  Co. 
Paterson  Mfg.  Co.,  B. 


Pipe  (Concrete,  Iron  and  Wood) 
American  Spiral  Pipe  Works 
Canadian  Allis-Chalmers,  Ltd. 
Canadian  Pipe  Co. 
Dominion  Concrete  Co. 
Gartshore-Thomson  Pipe  Co. 
National  Concrete  Mfg.  Co. 
National  Iron  Works 
National  Pipe  &  Foundry  Co. 
Pacific  Coast  Pipe  Co. 
Piggott  &  Co.,  Thos. 
United  States  Cast  Iron  Pipe  Co. 
Vancouver  Wood   Pipe  &  Tank 

Company. 
Walsh  Plate  &  Structural  Works. 
Warren  Foundry  &  Machine  Co. 

Partition  Hangers 
Springer,  O.  T. 

Paints  (Bridge  and  Structural  Iron 
and  Pipe  Coating) 
Dominion   Paint  Works 


Perforated  Metals 

Canada  Wire  &  Iron  Goods  Co. 
Greening  Wire  Co.,  B. 

Pipe  Machinery 

Sutcliffe,  Speakman  &  Co. 

Pile  Driving  Machinery 

American  Hoist  &  Derrick  Co. 
Beatty  &  Sons,  M. 
Browning  Company 
Brown  Hoisting  Machinery  Co. 
Canadian   Ingersoll-Rand  Co. 
Lecky  &  Collis 

Pipe  Fittings  and  Flanges 

Pittsburgh     Valve,     Foundry  & 
Construction  Company 

Plumbing  Supplies 
Mueller  Mfg.  Co.,  H. 

Planing  Mill  Exhausters 

Canadian  Buffalo  Forge  Co. 
Sheldons  Limited 
Canadian  Sirocco  Co. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Plaster 

Albert  Mfg.  Company 
Britnell  &  Company 

Can.  H.   W.  Johns-Manville  Co.. 
Ltd. 

Ontario  Lime  Co.,  Ltd. 

Plate  Glass 

Excelsior  Plate  Glass  Co. 
Pilkington  Bros. 

(Continued  on  page  16) 


Sarnia  -  Keystone  Copper  Bearing  Galvanized 

Sheet  Metal  Building  Materials 

Are  Rust-Resisting 

And  Will  Give  Unequalled  Service  and  Satisfaction 

Especially  adapted  for  all  exposed  sheet  metal  work 

OUR  LINE  CONSISTS  OF  THE  FOLLOWING  PRODUCTS: 

Corrugated  Iron  V-Crimped  Roofing  Conductor  Pipe 

Plain  Black  Iron  Metal  Siding  Eave  Troughs 

Galvanized  Iron  Valleys  Culverts 

Our  manufacturing  facilities  are  the  most  up-to-date  for  the  lines  we  make  in  Canada.  Our  large 
stocks  assure  quickest  delivery  possible.  Let  us  quote  you  prices  on  your  immediate  and  future 
requirements  and  send  full  information  on  Why  Sarnia  Sheet  Metal  Products  are  Better. 

Sarnia  Metal  Products  Company,  Limited 

Sarnia,  Canada 
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One  Municipality  Saved 

$92,000 

By  advertising  their  tenders  in  the  "  Contract  Record." 
This  page  tells  about  it — briefly. 

A representative  body  in  a  Western  Canada  city  thought  their  taxes  were 
getting  too  burdensome.  They  decided  to  investigate.  They  ap- 
pointed an  engineer  with  an  established  reputation  to  look  into  their 
civic  methods  and  expenditures.  This  engineer  studied  the  situation  care- 
fully and  made  a  comprehensive  report. 

Now,  we  are  not  going  to  ask  you  to  read  over  all  that  report — we'll  give 
you  the  kernel  of  it.    The  engineer  said, — 

"  Lack  of  Competition  in  City  Works  Has  Much 
To  Do  with  High  Taxes." 

Perhaps  you  will  say  you  knew  that  before  ;  perhaps,  that  you  don't  be- 
lieve it.  Read  the  exact  statement  bearing  on  this  subject,  taken,  word  for 
word,  from  the  engineer's  report,  a  copy  of  which  is  on  file  in  this  office  : 

"I  have  gone  carefully  through  the  "Contract  Record"  for  the  year 
1913  and  find  that  uinety-five  cities,  towns,  provinces,  railroads  and 
commissions,  including  the  Greater  Winnipeg  Water  District  (of 
which  yours  is  a  part),  from  the  Atlantic  to  the  Pacific,  in  Canada, 
have  advertised  for  tenders,  the  contracts  for  which  reach  the  sum  of 
approximately  two  hundred  and  fifty  million  dollars;  and  yet  St. 
Boniface  is  the  exception.  The  only  time  your  city  appears  is  in  con- 
nection with  the  bridge  piers  and  your  secretary-treasurer  told  me 
that  the  reason  this  was  done  was  because  there  was  no  contractor  in 
the  city  who  would  finance  the  undertaking.  This  advertisement  re- 
sulted in  the  successful  tenderer  being  $92,000  lower  than  the  next 
bidder,  the  successful  men  being  outsiders.  It  is  not  unreasonable  to 
suppose  that  this  sum  was  saved  by  the  advertisement  being  spread 
over  Canada.  A  ten  per  cent,  saving  on  the  contract  price  means  that 
debentures  selling  at  90,  as  they  did  this  year,  bring  par;  or  selling  at 
104  as  in  1912,  bring  115 — an  unheard-of  price.  The  local  improve- 
ments in  your  city  have  cost  over  Two  Million  Dollars,  and  a  ten  per 
cent,  saving  would  have  enriched  your  treasury  approximately  a 
quarter  of  a  million." 

The  "Contract  RECORD"  saved  this  municipality  $92,000  or  10%  of  the 
total  contract.  The  advertisement  cost  $5.00.  Would  you  rather  have  $5.00 
or  10%  of  your  1914  estimates? 

When  you  are  in  the  market  for  material  or  labor  send  us  your  advertise- 
ment.    We  will  save  you  money. 


(ontract  Record 

^Engineering  Review 


347  Adelaide  Street  West,  Toronto 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS— Continued 


Pneumatic  Machinery 

Canadian  Ingci soli  Rand  Co. 


Pumps  and  Pumping  Machinery 

Beatty  \  Sons,  M. 

lioving  Company  of  Canada 
i  anadian  Allis-Chalmers,  Ltd. 
I  auadian  ltutlalo  Forge  Co. 
Canadian  ingei  soil- Rand  Co. 
Canadian  Sirocco  Co. 
Cook.  A.  D. 

Hamilton  Mfg.  Co.,  Win. 

Monig  &  Mock. 

lnglis  &  Company,  John 

Laurie  Company,  E. 

McDougall  Caledonian  Iron  Wk>. 

Morris  Machine  Works. 

Smart-Turner  Machine  Co. 

Mussens  Limited 

Ontario  Wind  Eng.  &  Pump  Co. 

Rock  &  Power  Machinery 


Portable  Track 
Bechtels  Limited 


Pulleys 

SutclitTe,  Spcakman  &  Co. 


Plug  Drillers 

Canadian  Ingersoll-Rand  Co. 


Power  Engines 

lnglis  Company,  John 
Jenckes  Machine  Company 
Canadian  Allis-Chalmers,  Ltd. 


Quarry  Machinery 

Canadian  Allis-Chalmers,  Ltd. 
Canadian  Ingersoll-Rand  Co. 
Jenckes  Machine  Company 
Lecky  &  Collis 
George  Anderson  &  Co. 
Goodwin,  Barsby  &  Company 
Rock  &  Power  Machinery,  Ltd. 


Railway  Supnlies 

Can.  H.  W.  Johns-Manville  Co., 
Gartshore,  John  J. 
Hopkins  &  Co.,  F.  II. 
Lecky  &  Collis 
Mussens  Limited 


Reinforcements,   Concrete  &  Steel 

Hrown  Hoisting  Machinery  Co. 
Burlington  Steel  Company 
Canada  Wire  &  Iron  Goods  Co. 
Dominion  Iron  &  Steel  Co. 
Greening  Wire  Co.,  B. 
Pedlar   People  Limited. 
Steel  &  Radiation  Ltd. 
Trussed  Concrete  Steel  Co. 
Turner,  C.  A.  P. 


Radial  Brick  Chimneys 
H.  R.  Heinicke  Inc. 


Refrigeration  Machinery 

Equipment  &  Supplies,  Limited 
Keiths  Limited 


Road  Asphalt 

Asphalt  &  Supply  Co. 
Barber  Asphalt  Paving  Co. 


Road  Machinery 

Exeter  Mfg.  Co.,  Ltd. 

General  Car  &  Mach.  Works 

Jenckes  Machine  Company 

Lecky  &  Collis 

Morrison  &  Co.,  T.  A. 

Mussens  Limited 

Western  Wheeled  Scraper  Co. 


Revolving  Stone  Screens 

Goodwin,  Barsby  &  Company 
Greening  Wire  Co.,  B. 
Jenckes  Machine  Company 


Roof  Glazing 

Hope  &  Sons,  Henry 


Hooting  Material 

Asbestos  Mfg.  Company 
Bird  &  Son 

Can.    H.   W.  Johns-Manville  Co., 
Can.  Supply  isc  Contracting  Co. 
Noble,  1  iji  our  W. 

Peterson  Mfg.  Co. 
Pedlar  People,  Limited 

Safes  and  Vaults 
Taylor,  J.  &  J. 

Sand  and  Gravel 

Ontario  Lime  Co.,  Ltd. 
York  Sand  and  Gravel  Co. 


Screens 

Canada  Wire  &  Iron  Goods  Co. 
Goodwin,  Barsby  &  Company 
Greening  Wire  Mfg.  Co.,  B. 


Sewer  Pipe 

Britnell  &  Company 

Canada  Iron  Corporation 

Dominion  Sewer  Pipe  Co. 

Gartshore  Thomson  Pipe  Co. 

National  Iron  Works 

Nova  Scotia  Clay  Works  Ltd. 

Ontario  Lime  Co.,  Ltd. 

Ontario  Sewer  Pipe  Co. 

Smyth  &  Ryan 

Standard  Clay  Products  Ltd. 

Sewer  Trenching 
Lecky  &  Collis 

Shovels  (Steam) 
Browning  Co. 
Beatty  &  Sons,  M. 
Canadian  Allis-Chalmers,  Ltd. 
Montreal  Locomotive  Works 
Mussens  Limited 
Rock  &  Power  Machinery,  Ltd. 
Thew  Automatic  Shovel  Co. 

Skylights 

Hope  &  Sons,  Henry 

Smoke  Stacks 

Chicago  Bridge  &  Iron  Works 
DesMoines  Bridge  &  Iron  Co. 
Hamilton  Mfg.  Co.,  Wm. 
Manitoba  Bridge  &  Iron  Works 
Pittsburgh-DesMoines  Steel  Co. 
Walsh  Plate  &  Structural  Works 


Sprinkler  Systems 
Keiths  Limited 

Steam  Apparatus  and  Specialties 

Canadian  Buffalo  Forge  Co. 
Pittsburgh    Valve,    Foundry  and 

Construction  Company 
Sheldons  Limited 


Steam  Engines 

Sturtevant  Co.  of  Can.  Ltd.  B.  F. 


Steam  Turbines 

Canadian  Allis -Chalmers,  Ltd. 
McDougall  Caledonian  Iron  Wks. 
Sturtevant  Co.  of  Can.  Ltd.  B.  F. 


Steel  Bars 

Burlington  Steel  Company 
Dominion  Iron  &  Steel  Co. 
Steel  &  Radiation,  Ltd. 


Steel  Barrels 

Canadian  Steel  Products  Co. 


Steel  Boxes 

Canadian  Steel  Products  Co. 

Steel 

Can.  Billings  &  Spencer 
Lecky  &  Collis 


Steel  Concrete  Sidewalk  Forms 

Malonc  Steel  Concrete  Form  Co. 


Steel  Pipe 

Page-llersey   Iron  Tube  &  Lead 
Co.,  Ltd. 


Sound  Deadening 
Cabot,   Inc..  Samuel 

Can.   H.  W.  Johns-Manville  Co., 

Stains,  Shingles,  Cement  &  Brick 
Cabot,  Inc.,  Samuel 

Stair  Builders 

McGregor  &  Mclntyre 


Steel  Castings 

Electric  Steel  &  Metals  Co. 


Steel  Sash 

Hope  &  Sons,  Henry 

Stone 

Britnell  &  Company 
Contractors'  Supply  Company 
Hagersville  Contracting  Co. 
Morrison  &  Co.,  T.  A. 
Ontario  Lime  Co.,  Ltd. 
Queenstown  Quarry  Co. 
Rogers  Supply  Company 
Sackville  Freestone  Company 
Smyth  &  Ryan 


Stone  Saws 

Anderson,  Geo. 


Structural  Iron  and  Steel 

Burlington  Steel  Company 
Canadian  Allis-Chalmers,  Ltd. 
Chicago  Bridge  &  Iron  Works 
DesMoines  Bridge  &  Iron  Co. 
Dominion  Bridge  Company 
Hamilton  Bridge  Works  Co. 
Mackinnon  Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
McGregor  &  Mclntyre 
Pittsburgh-DesMoines  Steel  Co. 
Reid  &  Brown 
Structural  Steel  Company 
Standard  Steel  Construction  Co. 
Toronto  Structural  Steel  Co. 
Walsh  Plate  &  Structural  Works 


Submarine  Drills 
Lecky  &  Collis 

Swinging  Gears 

Dake  Engine  Company 

Tanks  and  Stand  Pipes 

Chicago  Bridge  &  Iron  Works 
Goold,  Shapley  &  Muir  Co. 
Hamilton  Mfg.  Co.,  Wm. 
lnglis,  John 
Jenckes  Machine  Co. 
Manitoba  Bridge  &  Iron  Works 
Marsh  &  Henthorn 
McDougall  Caledonian  Iron  Wks. 
Ontario  Wind  Eng.  &  Pump  Co. 
Piggott  &  Co.,  Thos. 
Pittsburgh-DesMoines   Steel  Co. 
Vancouver    Wood    Pipe   &  Tank 

Company 
Walsh  Plate  and  Structural  Wks. 


Tarring  Machinery 

Taroads  Syndicate  Ltd. 

Telescopic  Hoists 

Black  Building  Supply  Co. 
Gillis  &  Geoghegan 

Terra  Cotta 

Northwestern  Terra  Cotta  Co. 

Testing  and  Inspecting  Bureau 
Hunt  &  Co.,  Robt.  W. 

Tile  Machinery 

Sutcliffe,  Speakman  &  Co. 


Towers 

Goold,  Shapley  &  Muir  Co. 

Track  Systems  (Hand,  Power  and 
Electric) 

Brown  Hoisting  Machinery  Co. 

Morris  Crane  &  Hoist  Co.,  Her- 
bert 


Turnbuckels 

Canadian  Billings  &  Spencer,  Ltd. 


Valves 

Canadian  Allis-Chalmers,  Ltd. 
Canada  Iron  Corporation 
Gartshoi  e-Thomson  Pipe  Co. 
Golden  Anderson  Valve  Co. 
Kerr  Engine  Company 
Pittsburgh     Valve,     Foundry  & 
Construction  Company 


Ventilating  &  Heating  Apparatus 

Canadian  Buffalo  Forge  Co. 
Canadian  Sirocco  Company 
Sheldons  Limited 
Sturtevant  Co.  of  Can.  Ltd.  B.  F. 

Varnishes — Insulating 

Standard  Underground  Cable  Co. 
of  Canada,  Ltd. 

Wall  Board 
Bird  &  Son 

Waterproofing 

Cabot  Inc.,  Samuel 
Can.  H.  W.  Johns-Manville  Co., 
Can.  Supply  61  Contracting  Co. 
Ceresit    Waterproofing  Co. 
Wadsworth  Howland  &  Co.,  Inc. 

Water  Level  Apparatus 

Gent  &  Company 

Water  Softeners  and  Filters 
American  Water  Softener  Co. 
Equipment  &  Supplies,  Limited 
Manitoba  Bridge  &  Iron  Works 

Water  Tapping  Machine 
Mueller  Mfg.  Co.,  H. 

Water  Turbines 

Canadian  Allis-Chalmers,  Ltd. 
Boving  Company  of  Canada 
Hamilton  Mtg.  Co.,  Wm. 
McDougall  Caledonian  Iron  Wks. 

Well  Drilling  Machinery 

Armstrong  Manufacturing  Co. 

Wire  Glass 

Pilkington  Bros. 

Wires  and  Cables 

Canada  Wire  &  Cable  Co. 
Northern  Electric  Co. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 


Wire  Guards  and  Screens 

Canada  Wire  &  Iron  Goods  Co. 
Greening  Wire  Co.,  B. 


Wire  Rope 

Canada  Wire  &  Cable  Co. 
Greening  Wire  Co.,  B. 


Wrenches 

Canadian  Billings  &  Spencer,  Ltd. 
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For  Large  Business  Buildings 


THE  Calgary  Furniture  Store,  Limited,  is  built 
on  modern  lines.    And  like  almost  all  first- 
class  modern  buildings,  it  is  covered  with  a 
Barrett  Specification  Roof. 

The  general  acceptance  of  The  Barrett  Specification 
among  first-class  engineers  and  architects  is  a  highly 
significant  development  in  the  roofing  trade.  It  is  a 
movement  which  began  with  the  leaders  of  the 
profession,  who  recognized  its  technical  soundness. 
Accordingly,  the  inclusion  of  The  Barrett  Specifica- 
tion in  full  in  building  specifications  is  rapidly 
becoming  a  universal  custom. 
The  Barrett  Specification  has  the  advantage 
of  furnishing  a  uniform  and  fair  basis  for 
competitive  bids, together  with  satisfactory 
methods  for  determining  the  quality  of 

Booklets  on  request. 


Special  Note 

Wc  advise  Incorpor- 
ating in  plans  the 
full  wording  of  The 
,  Barrett  Specification, 
in  Older  to  avoid 
any  misundorhtand- 
ing. 

If    any  abbreviated 

form  i»  desired,  hnw- 
cvci,  the  following 
in  suggested. 
ROOFING  --  Shall 
l>e  a  liarrctt  Specifi- 
cation Koof  laid  as 
directed    In  printed 

Specification,  icviscd 
August  I"'.  lMli 
using  the  materials 
specified  and  suhject 
to  the  inspection  rc- 


the  workmanship  and  materials  on  the  job.  Our 
own  experts  are  usually  available  to  inspect  the  con- 
tractor's work  and  certify  whether  or  not  the 
Specification  has  been  strictly  ccmplied  with. 
A  Barrett  Specification  Roof  will  usually  last  Iwtnty 
or  more  years  without  a  cent  s  worth  of  repairs.  It 
takes  the  base  rate  of  insurance.  It  gives  the  most 
service  per  dollar,  its  unit  cost  being  less  than  a 
quarter  of  a  cent  per  foot  per  year  of  service. 

THE  PATERSON  MFG. 
COMPANY,  Limited 

Montreal     Toronto  Winnipeg 
Vancouver        St.  John,  N.  H. 
Halifax,  N.S.  Sydney,  N.S. 

Arrbitecls:Brown&  Vallanrc, 
Montreal.    Roofers:  D.  R. 
Foulds.  Ltd..  Calgary. 
Contractors:  Fysche, 
McNeill.  Martin. 
Trainor,  Ltd.. 
Calgary. 


l.iUi.itv  I' iirniture  Store,  I. muled,  Calu.ii' 


Alberta 
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ALPHABETICAL  LIST  OF  ADVERTISERS 


Ahram  Cement   Tool  Company    73 

Aikenhrad  Architectural  Metal  Works  ....  1(1 

Aikenhrad    Hardware  Company   

Alaba»tiuc  llaidmoitar  Company   82 

Albert   Manufacturing  Company   70 

Amnii-an  Enamrlrd  Brick  &  Tile  Co   85 

Amriican  Hoist  &   Derrick  Co   2 

American   Water   Softener  Company    74 

Anderson  &  Co.,  Limited,  George  

Angiitis  Limited   8* 

Armstrong    Manufacturing   Co   .*!() 

\-hrstos  Manufacturing  Company   76 

Asphalt  &  Supply  Company   24 

Ault   &  Wiborg  Company   7!) 


Badger  Concrete   Mixer  Company   ...  . 

Beatty  &  Sons,  Limited,  M  

Itechtels  Limited  

Iterlin  Mills  Company   

ISird  &  Son  '. 

Itlack  Building  Supply  Company  

Itoving  Company  of  Canada  

Itowman  &  Connor  

Bradford   Pressed   llrick  Company   ...  . 

Uremner  Limited,  Alex  

rtritnell  &  Company,  Limited  

Brown  Moisting  Machinery  Company   . . 

Browning  Company   

Burlington  Steel  Company   


12 
74 

88 


87 
71) 


Cabot,   Incorporated,  Samuel  

Canada  Crushed  Stone  Corporation  . . 
Canada  Iron  Corporation  Limited  ...  . 
Canada  Wire  &  Cable  Company  ...  . 
Canada  Wire  &  Iron  Goods  Company 

Canadian  Allis-Chalmers  

Canadian  Billings  &  Spencer  

Canadian   Bridge  Company  

Canadian  Butlalo  Forge  Company  . . 
Canadian  Consolidated  Rubber  Co.  . . 
Canadian  H.  W.  Johns-Manville  Co., 
Canadian    Ingersoll-Rand    Company  .. 

Canadian   Locomotive  Company  

Canadian  Office  School  Furniture  Co.  . 
Canadian  Pipe  Company,  Limited  . . . 

Canadian  Sirocco  Company  

Canadian  Stewart  Company  

Cape  &  Company,  Ltd.,  E.  G.  M.   . . . 

Cement  Gun  Company  

Central   Locomotive  Company   

Ceresit  Waterproofing  Company  

Chelsea  Elevator  Company  

Chicago  Bridge  &  Iron  Works  

Chipman  &  Power  

Conduits  Company,  Limited  

Consolidated   Plate  Glass  Company    . . 

Cook.  A.  I)  

Crossley  Machine  Company  


Ltd. 


Dake  Engine  Company  

Dennis  Wire  &  Iron  Works  Company  ... 

Deere  Plow  Company,  John   

DesMoines   Bridge  &  lion  Co  

Dickson   Bridge  Works   

Dietrich  Limited  

Dominion  Belting  Company  

Dominion   Bridge  Company   

Dominion  Concrete  Company  

Hominion  Engineering  &  Inspection  Co. 

Dominion  Iron  &  Steel  Company  

Dominion    Lime  Company   

Dominion   Paint  Works  

Dominion  Sewer  Pipe  Company   


Electric  Steel  &  Metals  Company 

Equipment  &  Supplies   . 

Estey  Bros   

Excelsior  Plate  Glass  Company  . 


81 
73 
77 
78 
114 

se 

911 

3 
27 
20 
10 


73 
1 17 
88 
32 
25 
9 
73 
77 
88 
SI 
90 
80 
32 


81 

07 
84 

os 


79 
SS 
71 


20 


Gait   Engineering  Company,  John    88 

(larlshore,  John  J   79 

Gartshore-Thompson  Pipe  &  Fbundry  Co.  ..  ll5 

General   Car   &   Machinery   Company    7 

Gent  it  Company   28 

Gillis  &  Geoghegan   12 

Goodwin  Barsby  &  Company  

Goodyear  Tire  &  Rubber  Co  

Goold,  Shapley  &  Muir  Company   75 

('.Killing  Wire  &  Mfg.  Company   0 


llagcisville  Contracting  Company   13 

Hamilton   Bridge  Works  Co   83 

Hamilton   Mfg.   Company,   Wm   25 

Hamilton,  S.  W   88 

Harbour    Brick   Company  '.  . 

Hcinicke  Company,  H.  R   83 

Hepburn,  John  T.,  Limited    22 

llonig   &    Mock,  Limited   

Hope  &   Son  of   Canada,   Ltd.,   Henry    ....  84 

Hopkins  &  Company,  F.  H   92 

Hull   Iron  it  Steel  Foundries  

Hunt  &  Company,  Robert  W   88 

Hydraulic   Press  Brick  Company  

Industrial  Foundation  &  Waterproofing  Co..  88 

luglis  Company,  John   65 

Jaeger    Machine   Company    77 

Jamieson  Lime  Company  

Jenckes  Machine  Company   2 

Keiths  Limited  

Kerr  Engine  Company,  Limited   .  .■   28 


Laurie  Company,  E. 
Laurie  &  Lamb  .  .  . 
Lea,  R.  S  


Lecky  &  Collis  

Leonard  &  Sons,  E  

London  Concrete  Machinery  Company 
Luxfer  Prism  Company  


MacKinnon  Holmes  &  Company  

Mac-Lean   Daily  Reports  

Malone  Steel  Concrete  Form  Co  

Maloney,  John   

Manitoba   Bridge  Company   

Maritime  Bridge  Company   

Marsli  &  Henthorn,  Limited  , 

McDougall,   Geo.  K  

McDougall  Caledonian   Iron   Works  Co. 

McGregor  &  Mclntyre   

McKinnon   Chain  Company   

Mc.Xally  &  Company,  W  

Meadows,  George  B  

Miller  &  Company,  Geo.  M  

Mills  Bros   

Montreal    Locomtive   Works,    Limited    .  . 

Morris  Machine  Works  

Morris  Crane  &  Hoist  Co.,  Herbert   .  .  . 

Morrison  &  Company,  T.  A  

Mueller  Mfg.   Company,  H  

Mussens  Limited   


79 
05 
SS 
19 
87 
29 
11 


20 
81 


88 
87 
80 
75 

68 

11 


os 

88 


4  5 


Farmer,  John  T  

Feather  and  Roadhouse 


8S 
87 


Xapanee  Iron  Works   19 

National    Builders    Supply    &    Enamel  Con- 
crete Brick  Company   

National  Concrete  Mfg.  Co  

National  Iron  Works  Limited   81 

Neptune  Meter  Company   86 

Noble,  Clarence  W   09 

Northern   Electric  Company   91 

Northwestern  Terra  Cotta  Company  

Nova  Scotia  Steel  &  Coal  Co  


Ontario  Asphalt   Block  Co.,  Ltd  '  83 

Ontario  Sewer  Pipe  Company   21 

Orpen  Conduit  Company   31 

Pacific  Coast  Pipe  Company   07 

Page-Hersey  Company   84 

Page  Wire   Fence  Co   00 

Paterson  Manufacturing  Company   17 

Pedlar  People  

Pilkington   Bros   70 

Piggott   &  Company,   Limited,  Thos   80 

Pittsburgh-DesMoines  Steel  Co   84 

Pittsburgh    Valve,    Foundry    &  Construction 

Company   75 

Power  &  Son  

1'ullar  Company,  H.  B   SS 


Queenstown   Quarry   Company    . . . 


81 


Radigan,  John   23 

Railway  &  Contractors  Supply  Co   89 

Reid  &  Brown   88 

Ric-wiL  Underground  Pipe  Covering  Co.  .. 

R.  I.  W.  Damp  Resisting  Paint  Co   29 

Rock  and  Power  Machinery  Limited   71 

Roelofson   Elevator  Works  

Rogers  Supply  Company   22 

Royce  Limited  

Russel  Shale  Bricks   83 

Sarnia  Metal  Products  Co   14 

Schell  Foundry  Company  

Sheldons   Limited   09 

Smart-Turner  Machine  Company   1 

Smyth   &   Ryan                     ...    82 

Standard  Clay  Products  Limited   21 

Standard  Steel  Construction  Co   85 

Standard   Underground   Cable  Co.   of   Canada  69 

Standard  White  Lime  Company   80 

Stanley  &  Company,  W.,  F   90 

Steel  &  Radiation   88 

Stinson-Reeb    Builders'   Supply  Co  

Storey  Pump  &  Equipment  Co   22 

Structural   Steel   Company    85 

Sturtevant  Co.  of  Canada,  Ltd.,  B.  F   8 

Sudbury   Construction   Co   25 

Sun  Brick  Company  

Sutcliffe  Speakman  &  Company  

Taroads  Syndicate   Limited    89 

Taylor,  J.  &  J.   07 

Thew  Automatic  Shovel  Co   20 

Thompson  &  Co.,  B.   &  S.  H   31 

Toledo   Wheelbarrow   Company    SO 

Toronto  Plate  Glass  Importing  Co.    ...  ... 

Toronto  Structural  Steel  Company   85 

Trussed  Concrete  Steel  Company   25 

Tuec  Company  

Turnbull  Elevator  Company  

Turner,  C.  A.  P  

Tyrell,  H.  G   SS 

United  States  Cast  Iron  Pipe  Company   . . .  23 

L'nited  States  Steel  Products  Co  

Vancouver  Wood   Pipe  &  Tank  Company   .  .  85 

verMehr  Engineering  Co.,  John    77 

Wadsworth   Ilowland  &  Co.,  Tnc  

Walsh  Plate  &  Structural  Works  

Warren  Foundry  &  Machine  Co   13 

Wayvell  Chappell  &  Company   73 

Weeks,  Arthur  L   N8 

Wells  &  Gray   24 

Western   Canada  Contractor    75 

Western   Wheeled   Scraper   Company    13 

Wilcox   Canadian   Co..   Richard    27 

Woodhouse  Chain  Works     11 

York  Sand  &  Gravel  Company    82 

York  Sandstone  Brick  Company    S2 


Our  advertisers  represent  the  most  progressive  manufacturers  and  dealers.  Make 
your  purchases  of  them.   Give  your  business  to  the  man  who  is  enterpris- 
ing enough  to  spend  money  and  time  to  get  in  touch  with  you. 
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Careful  Comparisons 

point  by  point  show 

Napanee 
Hoists 

to  be  the  best  hoists 
MADE  IN  CANADA 


Write  for  Details 


PRIESTMAN 


Perfection  in  Slack 
Cableways 

Simple  in  Construction. 
Economical  in  Operation. 
Durable  and  Rapid. 


One  line  controls  the  discharge  which 
may  be  instantaneous  or  gradual  and 
at  either  end. 


Lecky  &  Collis,  Limited,  Napanee,  Ontario 

43  Scott  Street,  TORONTO  49  Beaver  Hall  Hill,  MONTREAL 
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Malone  "Complete  Finish" 
Steel  Concrete  Sidewalk  Forms 

Eliminate  lumber  costs,  reduce  labor  expense.  Continuous 
and  complete  operation  in  furnishing,  removing  and  replacing. 
Adaptable  to  any  surface  conditions.  Adjustable  to  any 
width.  Indestructible  and  independent  of  any  weather 
conditions. 

THE  MALONE  STEEL  CONCRETE  FORM  CO. 

Canadian  Representative  : 

A.  E.  Patton,     77  Somerville  Ave.,  Montreal 

Write  for  price*  and  particulars. 


SWANSEA 

Salt  Glazed  and  Vitrified 

SEWER  PIPES 


True  to  Size. 
Impervious  to  Water. 

Sizes  manufactured  and  al- 
ways in  stock  4  in.  to  24  in. 


Ask  for  Price  List 
and  Discounts. 


also 

Chimney  Tops 
Flue  Linings 
Wall  Coping 
Culvert  Pipe 
Inverts 

Telephone  (Toronto  Connection) 
Parr  1809 


The  Dominion  Sewer  Pipe  Co. 

(The  Independent  Co.)  Limited 

SWANSEA  (near  Toronto) 


The  Thew  Steam  Shovel  Will  Save  You  Time,  Trouble  and  Money 

The  use  of  a  Thew  Automatic  Steam  Shovel 
will  effect  an  immense  saving  in  labor. 

The  output  is  limited  only  by  the  facilities 
provided  to  cart  it  away. 

The  Type  O  Thew  shown  in  the  cut  loaded 
1,965  cu.  yds.  in  7  ten-hour  days. 

Another  Type  O  Thew  in  a  6  ft.  cut  averaged 
578  cu.  yds.  during  the  month  of  April. 

Another  Type  O  Thew  in  a  gravel  pit  loaded 
5,182  cu.  yds.  in  T%.  ten-hour  days — an  average 
of  76  cu.  yds.  per  hour. 

Another  Type  O  in  a  15-inch  cut  averaged 
314  lineal  feet,  amounting  to  292  cu.  yds.  per 
9-hour  day  for  23  days. 

Another  Type  O  in  a  10-inch  cut  excavated 
1,788  lineal  feet  in  6  ten-hour  days — amount- 
ing to  1,455  cu.  yds. — an  average  of  242  cu. 
yds.  per  10-hour  day. 

USE  A  THEW— IT  PAYS. 

Type  O  Thew  on  Road  Grading  Write  for  Catalogue  and  Full  Information. 


The  Thew  Automatic  Shovel  Company, 


Lorain,  Ohio 
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Town  and  City  Sewers 

In  our  salt  glazed  vitrified  sewer  pipe  we  offer  the  highest  type  of 
sewer  material.  Pipe  of  our  manufacture  have  been  used  in  practically 
every  city  in  Canada.     Highly  glazed  and  perfectly  vitrified. 

If  you  are  contemplating  sewer  construction  we  can  quote  you  some 
attractive  prices.    We  also  make  all  classes  of  fire  clay  goods. 

Prompt  shipment  on  all  orders. 

"MADE  IN  CANADA  " 

Standard  Clay  Products  Limited 

three  sewer  pipe  factories  :    St.  Johns,  P.  Q.,  and  New  Glasgow,  N.  S. 

ALSO  FIRE  CLAY  FACTORY  AT  ST.   JOHNS,    P.  Q. 


Mimico  Sewer  Pipe 

VITRIFIED  AND  SALT-GLAZED 

IS, 

By  Actual  Tests  Made  This  Year  in  Kansas  City,  Mo., 

The  Superior  of  Nearly  Every  Brand  of  Sewer  Pipe 

Made  on  This  Continent 

It  is  something  to  know  that  you  arc  not  making  a  sacrifice  for  sentiment's  sake  when 
purchasing  sewer  pipe 

MADE  IN  CANADA 

You  are  getting  an  article  that  stands  a  2(1    stronger  test  in  all  departments  than  the  average 
of  2o  different  American  makes. 

WAR  CONDITIONS 

Have  caused  our  Yankee  Cousins  to  court  this  market  strongly.     The)  make  "pretty"  ware 
but,    well,  sewer  pipe  is  neither  bought  nor  sold  for  mantle-piece  decorations 

You  Get  the  STRONGEST  l*WE  ami  the  QUICKEST  SERVICE  from 

The  Ontario  Sewer  Pipe  Company,  Limited 

MIMICO,     -  ONT. 
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CRUSHED  STONE 

Prompt  Delivery 

Rogers  Supply  Company,  Limited 

28  King  St.  W.  TORONTO 


Morris  Split  Shell  Pumps 

For  motor  or  steam  turbine  drive, 
are  very  popular  with  pump  users 
due  to  their  efficiency  and  accessi- 
bility. 

We  also  build  the  well  known 
MORRIS  SAND  AND  CONTRACTORS' 
PUMPS 

Morris  Machine  Works 

BALDWINSV1LLE,  N.Y. 

Canadian  Sales  Agents 
Storey  Pump  &  Equipment  Co.,  Limited.,  Toronto,  Ont. 


HEPBURN 

Scotch  Derrick 

All  Standard  Sizes 
in  Stock 
from  1  2  Ton 
upwards 


John  T.  Hepburn 

18  to  60  Van  Home  St., 
TORONTO,  CANADA 

We  build  all  kinds  of  Cranes  for 

HAND  POWER 
ELECTRIC  POWER 
STEAM  POWER 

Brickmaking  Machinery 


Complete  Outfits  for 
Brickmakers 


REPAIRS 
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For  Permanent  Lines  : 

CAST  IRON  PIPE 

for 

Water  and  Gas  Supply,  Fire  Protection,  Road  Culverts,  etc. 


30'  Intake,  floated  to  position  before  lowering 


United  States  Cast  Iron  Pipe  &  Foundry  Co. 

General  Offices  :    BURLINGTON,  NEW  JERSEY 

Sales  Offices  :    Philadelphia,    Chicago,    Buffalo,    Portland,  (Ore.,)    New  York,    Chattanooga,  Pittsburgh, 

St.  Louis,   San  Francisco 


We  Specialize  in 

STEEL  ELEVATOR  BUCKETS 

For  all  kinds  of 
work 


HnH.il.)  Klcv.ilor  Hu.  ki  l 


Our   Bucket!  carried  in 

stock  In  .til  UmiImik  ilcalcrs 

Before  placing  your  nexl  ordei 
!«..  Buckets  GET  01  R  PRICES, 


Stone  or  Ore  Huckrl 


V  Shaiv  KU-v.itoi  Hiukit 


Catalogue  upon  request. 

John  Radigan  &  Company,  Hamilton,  Canada 


»4 
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Canadian  Billings  &  Spencer,  Limited 


A 

TRADE  MARK. 


Full  line  of  steel  specialties  for 
Contractors  and  Builders 


A 

TRADE  MARK 


Welland,  Ontario 


PHALT 


Delivered  to  meet  the  specifications  of  the  American  Society 
for  Municipal  Improvements,  the  Association  for  Standardizing 
Paving  Specifications  or  any  other  standard  specifications 

Purchase  MEXICAN  EAGLE  ASPHALT  because: 


1 —  It  is  more  cementitious  than  other  asphalts. 

2 —  Water  will  not  readily  injure  it. 

3 —  Exposure  to  sun  and  air  will  not  cause  its  deterioration. 

4 —  It  has  great  cohesive  strength. 

5 —  It  is  more  ductile  and  flexible  than  other  asphalts. 

6 —  Shocks  will  not  crack  it.    It  is  very  malleable. 

7—  We  will  supply  asphalt  having  the  proper  penetration 


for  your  needs. 

8—  It  is  best  adapted  to  Canada's  climate— will  not  mark 
in  hot  weather— nor  are  snow  or  ice  likely  to  crack  it 

9 —  It  has  over  99  per  cent,  bitumen.    Purest  on  the 
market — therefore  free  from  deleterious  matter. 

10— It  is  so  constituted  that  it  will  not  be  injured  by  the  heat 
necessarily  applied  to  melt  it  for  paving  operation. 


Samples,  prices,  analyses,  etc.,  on  request 


The  Asphalt  and  Supply  Co.,  Limited 

Sole  Canadian  Agents  for  the  Mexican  Eagle  Oil  Co.  Limited 

103-107  Board  of  Trade  Building      ::  MONTREAL 


Tenders 


A  few  dollars  spent  in  advertising 

your  proposals  in 

The  Contract  Record 

would  result  in  additional  competition, 
which  might  save  your  city  or  town  or 
your  client  many  hundreds  of  dollars. 


WELLS  and  GRAY,  LIMITED 

Engineers  and  Contractors 

Buildings  and  Construction  Work 

OF  ALL  KINDS 

Reinforced  Concrete  a  Specialty 

Write  us  for  preliminary  plans, 
estimates  and  photos  of  our  work, 

247  Confederation  Life  Building,  TORONTO,  0NT. 
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sawn  sxwm 

OF  REINFORCED  CONCRETE 


Concrete 
Finishes 

Water- 

proofing 

Pastes 


STEEL  FLORETYLE 

FOR  LONG  SPAN  CONSTRUCTION 

Trussed  Concrete  Steel  Co. 

of  Canada  Limited 

Head  Offices  and  Works  :     Walkerville,  Ont. 

Branches  Everywhere 


THIS 

fix  f 


$45.  GARROW 

Contractors'  Acetylene 
Flare  Light 

The  great  feature  of  this  new 
light  is  strength  and  simplicity. 
The  light  is  constructed  of  steel 
assembled  by  the  Oxyacetylent 
Welding  Process  and  consists 
of  three  parts.  It  is  made  to 
Stand  the  roughest  handling  by 
unskilled  labor  without  injury. 
A  distinct  advantage  of  the 
fiarrow  Light  is  its  use  in  con- 
fined places,  such  as  tunnels, 
mines,  etc.,  without  any  danger 
from  escaping  gas.  The  Gar- 
row  Light  entirely  eliminates 
ihc  danger  of  gas  being  gener- 
ated faster  than  the  burner  will 
consume  it,  by  means  of  the  pat- 
ented by-pass  chamber  which 
conducts  excess  gas  to  the  pat- 
ented double  burner  and  ignites 
it  at  the  main  flame. 

$45.00  F.  O.  B.  Sudbury 
The 

Sudbury  Construction  & 
Machinery  Co.,  Ltd. 
Sudbury,  Ont. 


Splendid  41  ft.  60,000  Capacity 

Newbody  Flat  Cars  Especially 
Designed  for  Logging  Purposes 


Largest  Rebuilders  of  Railroad 
and  Contractors'  Equipment  in 
America.  Operate  two  extensive 
plants  near  Chicago.  Have  filled 
large  orders  of  equipment  for 
Canadian  Contractors.  Write  for 
specifications  and  quotations  on 
anything  you  need. 

Central  Locomotive  &  Car  Works 

410  Fisher  Bldg.  Dept.  S. 

Chicago,  111. 


Ornamental 
Lighting  Poles 

During  the  past  few  months  we  have  sup- 
plied ornamental  lighting  standards  for  the 
following  places  :-  - 

Brantford,  Ontario 

Edmonton,  Alberta 

Windsor,  Ontario 

Outremont,  Quebec 

London.  Ontario 

Orillia,  Ontario 

Listowel,  Ontario 

Peterborough,  Ontario 

Belleville,  Ontario 

Good  public  lighting  is  a  great  asset  to  any 
town  or  city  as  it  contrihutes  directly  to  its 
growth  and  prosperity. 

W6  make  a  specialty  of  this  business,  and 
are  in  a  position  to  supply  you  with  attractive 
designs  at  interesting  prices. 

our   lighting  pole  department   for  full 
information. 

William  Hamilton  Company 

Peterborough,  Ontario 
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For  Drilling,  Tapping 

and  Reaming  Metals ; 

For  Driving  Studs,  Flue 

Rolling  and  for  Wood  Boring 

USE  "LITTLE  DAVID" 
PNEUMATIC  TOOLS 


578 1 A 


They  are  simple, 
sturdy,  light  and 
convenient. 


"Little  David"  Drills  embody 
improvements  that  mean  real  sav- 
ings both  in  power  and  repair  costs. 

"Little  David"  Drill  partly  in  section. 

Power  bills  are  reduced  because 
energy  is  applied  to  the  work  in  a  most  direct  manner  ;  valves  are  of  the  rotary  type, 
quick  opening,  with  sharp  economical  cut-off  and  smooth,  silent  action  ;  ports  are 
short,  direct  and  amply  large  ;  there  are  no  unnecessary  motions,  no  unnecessary 
parts;  every  part  is  carefully  designed  and  carefully  made  to  eliminate  friction  and  vi- 
bration as  far  as  possible  and  to  insure  smooth  free  running  tools. 

Cranks  are  fitted  with  specially  adapted  ball  bearings.  Spindles  move  on  ball 
bearings  with  special  ball  thrust  bearings.  The  crank  ends  of  connecting  rods  are 
equipped  with  roller  bearings.  Connecting  rods  are  made  of  a  single  forged  piece,  all 
alike  and  interchangeable.  Every  part  is  made  as  simple  and  strong  as  possible. 
There  are  one-third  fewer  parts  than  in  any  other  four  cylinder  drills  of  equal  capacity. 

You'll  find  "LITTLE  DAVID"  Drills  the  most  satisfactory 
tools  you  have  ever  used. 

CANADIAN  INGERSOLL-RAND  CO.,  LIMITED 

COMMERCIAL  UNION  BUILDING,    MONTf EAL,  CAN.     -     WORKS:  sherbrooke  que. 

Sydney,      Montreal,      Toronto,     Cobalt,     South  Porcupine,     Winnipeg,     Lethbridge,     Nelson,  Vancouver. 
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"A  Hanger  for  any  door  that  slides" 


Do  You  Keep 

your  Richards  -  Wilcox 
catalogue  handy? 

It  shows  hangers  of 
every  kind  for  every 
purpose  and  enables  you 
to  select  the  one  right 
hanger  for  every  job. 


ARE  YOU  BUILDING  A  FACTORY? 

Ask  for  Catalogue  on  Fire  Door  Hardware 

ARE  YOU  BUILDING  A  GARAGE? 

Ask  for  Catalogue  on  Garage  Door  Equipment 


Folding  Door  Hanger* 

Angle  Door  Hangers 


Carrier  Systems 
Flush  Door  Hangers 


Highest 
Quality 


am 


Made  in 
Canada 


fcchards  Wilcox* 

Canadian  Company. lis  p?pn 

London, Ontario.  ISJ 


Don't   Take  Chances  on  Water- 
proofing and  Mastic  Contracts 


J-M  Workmen  applying  1.100  IK10  sq.  ft.  of  J-M  Waterproofing 
and  Mastic,  Soo  Terminal.  Chicago,  Illinois 
You  wouldn't  entrust  the  installation  of  a  big  heating  system 
or  an  elaborate  scheme  of   lighting   to  unskilled  hands. 

Why,  then,  entrust  Waterproofing  and  Mastic  to  any  but  ex- 
perts?   They  demand  just  as  much  skill  as  other  specialized  lines- 
You  avoid  all  chance  of  future  "come  backs"  when  you  use 

J  M  Waterproofing  and  Mastic 

We  maintain  a  staff  of  experienced  engineers  who  have  studied 
Waterproofing  and   Mastic  problems   for  years. 

We  also  have  a  corps  of  skilled  workmen  at  each  of  our 
branches. 

These  two  groups  of  men  have  successfully  handled  some  of 
the  largest  and  most  difficult  jobs  on  record. 

Isn't  that  the  kind  of  an  organization  you  want  back  of  your 
work  ? 

Our   Engineering   Department   will   gladly   furnish   free  advice 
and  suggestions  on  any  job — without  obligating  you  in  the  least. 
Write  nearest  Branch  for  Booklet  and  full  particulars. 

THE  CANADIAN 
H.  W.JOHNS-MANVILLE,CO..  Limited 

TORONTO      MONTREAL      WINNIPEC      VANCOUVER  2306 


Why  do  we  sell  "Bradford  Reds"  all  over  America,  in  spite  of  long 
hauls  and  high  freight  rates  ? 

No  reason  but  the  superior  quality  and  beauty  of 

lei 

(TRADE  MARK  RE6.U.S.  PATENT  OFFICE) 

This  is  the  age  of  specializing  and  our  one  great  specialty  is  RRD  brick.  So  persist- 
ently and  successfully  have  we  specialized  on  RED  brick  that  we  have  come  to  be  known 
everywhere  as  "  I  he  Ked  Brick  People". 

"Bradford  Reds"  are  beautiful,  rich,  unfading, made  both  dry  pressed  and  impervious. 
Write  for  the  RED  Catalog. 

Bradford  Pressed  Brick  Company 

"The  Red  Brick  People" 
BRADFORD,  PA. 

We  also  make  Fireproof  ing,  Hollow  Brick  and  Hollow  Block. 
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CAM 
RECORDERS 

For  recording  the  quantity  of 
water  or  sewage  flowing  over 
a  sili  or  through  a  notch.  A 
strong,  reliable  instrument,  not 
liable  to  derangement,  and  of 
the  best  manufacture  and  finish. 
Easily  installed  because  no  ela- 
borate levelling  is  required. 

Send  for  Book  No.  6 

which  contains  fullest  informa- 
tion about  all  classes  of  Water 
Level  Apparatus. 

GENT  &  CO.,  Ltd. 

Leicester,  England 


meKERR 

"Keystone 

Iron  Body 

GATE 
VALVES 


are  not  surpassed  by 
any  other  gate  valve  in 
Design,  Quality  of  ma- 
terial, Durability, 
Workmanship,  and  up- 
to-the-minute  require- 
ments. 


They  have  been  de- 
signed and  are  built  to 
meet  the  specifications 
of  the  most  exacting  and 
critical  Engineers,  and 
will  bear  the  rigid  scrut- 
iny of  "THE  MAN 
WHO  KNOWS." 

If  you  are  particular 
about  the  valves  you 
specify  or  buy,  you  will 
not  only  specify,  but 
demand  Kerr  (Key- 
stone) Iron  Body  Gate 
Valves. 

Any  Kerr  Valve  lends 
class  and  distinction  to 
any  steam  or  water  job. 


Manufactured  and  Guaran- 
teed by 


The 

KERR 

Engine  Company 

Limited 
WALKERVILLE,  ONT. 


VALVES 

and  HYDRANTS 

exclusive  output. 
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USE 


No.llO"R.I.W."PAINT 

FOR  BACKING  LIMESTONE 

GRANITE,  MARBLE  AND  ALL 

CUT  STONE  TO  PREVENT  STAINING. 


Write  for  1914  Red  Book 


"R.I.W."  DAMP  RESISTING  PAINT  CO. 

Office:  202  Mail  Building,  Toronto  (TOCH  BROS.  Est.  1848.)  Factory:  Oakville,  Ont. 

DISTRIBUTERS    Black  Building  Supply  Co.,  Limited,  Toronto  Western  Paint  Co.  Winnipeg 

Oartnell  Limited,  Montreal  Canadian  Equipment  &  Supply  Co.,  Limited,  Calgary  and  Edmonton 

Write  nearest  distributer  for  full  information 


The  London 
Concrete  Mixer 

imitated  Always    Equalled  Never 

Once  a  specialty    now  a  question  of  our 
output  capacity 

Built  like  the  "Iron  Duke."  All  Steel  con- 
struction, with  hut  few  working  parts.  Over 
1200  London  Mixers  In  use  in  Canada — 
also  many  in  foreign  countries.  Built  in  twenty- 
three  diflerenl  sizes  and  fitted  with  any  equi|  - 
ment.     ^  our  enquiries  will  he  appreciated. 

SUPPORT  HOME  INDUSTRIES 

We  are  the  Largest  Manufacturers 
of  Concrete  Machinery  in  Canada. 

THE  LONDON  CONCRETE  MACHINERY  CO.,  LTD. 

Head  Offil  I  and  Fa<  tory  :    Cabell  St.  and  Kilrhener  Ave.,  LONDON,  ONT. 


UKANCHKH  : 

WiNNiri'ii  .'ifi.',  I'm  tni/c  A  \  N\  H  l;<>->r\ i'iir,  Mmmtfor 
CULQARV  632  0111  Ave  Wiwl  I'.  H  M'-l-nrcn,  Muimuor. 
Halifax  us  I'lipiT  unin  si  i    i:  K.  I'owrr,  Mmmtfor. 


ai;k\<  n> 
Vaiiciiii  \  or    H.  ('.  Ki|ul|iini'iit  ( 'o. 
Montreal.  P.  q.-KoM*  J;  Hill  Ma.  lilnorj  Co 
Port  Arthur  unci  Kurt  William.  Out,    Northern  Airmicy 

,v  Equipment  Co. 
Qutbac,  Wni'.  ItsMon  LimltM. 

OtlllWIk      I'llO  Ol'lUTIll  Sll|l|ll)    Co..  of  <  II II lt<l II . 


3° 


THE    CONTRACT  RECORD 


Which  is  the 
Cheaper 

and  Better  Way? 


a 

i 

f 

'Mr 

6  small  bench  shots  like  this — each  one 
stopping  work  of  the  steam  shovels,  dinky 
engine  crews  and  cars — and  laborers. 

rmstfon 


IE- 


BLAST  HOLE  DRILLS 

BUILT  FOR  SERVICE  SINCE  1867 


0  y      One  big  face  blast — one  stop  for  shovels, 
engine  crews  and  cars  as  done  by 

Special  Blast  Hole 
Cable  Drills 


A  FEW  WORDS  ON  BLAST  HOLE  DRILLING 


Economical  blast  hole  drilling:  is  a  matter  of  getting:  the  great- 
est footage  of  hole  drilled  in  the  shortest  time  with  the  least 
possible  cost.   The  blow  of  the  falling  string  of  tools  is  the  real 


factor  in  the  case,  and  upon  the  conditions  surrounding  the 
action  of  the  drilling  tools  depends  the  economy  of  the  process. 
With  a  given  weight  of  tools,  the  speed  of  drilling  depends  upon 
the  length  of  the  stroke,  to  be  more  exact,  the  actual  height  of 
drop  of  the  tools,  and  the  number  of  strokes  per  minute  which 
can  be  freely  made.  These  two  conditions  are  vital  to  rapid 
and  efficient  blast  hole  drilling  and  are  made  nearly  100  per  cent 
efficient  in  the  "Special  Armstrong  Blast  Hole  Drill." 
This  is  how  we  do  it: 

The  "Special  Armstrong  Blast  Hole  Drill"  embodies  an  im- 
portant feature  of  design  not  found  in  any  other  type  of  cable 
drill  made  today,  which  makes  possible  the  wonderful  records 
which  it  is  achieving  in  quarries  throughout  the  country.  The 
above  mentioned  improvementlies  in  the  straight  crank  motion 
of  the  spudding  beam  and  the  proper  location  of  the  spudding 
sheave.  It  eliminates  the  "whipping"  of  the  cable,  it  increases 
the  lift  of  the  tools  on  each  stroke  and  makes  possible  a  greater 
number  of  strokes  per  minute  for  a  given  crank  throw  and 
gives  an  absolutely  free  drop  to  the  tools.  In  other  words,  it 
makes  more  efficient  the  two  conditions  which  are  required  for 
rapid  drilling,  the  greatest  number  of  powerful  blows;  in  other 
words,  the  maximum  foot  pounds  of  energy  delivered  at  the 
bottom  of  the  hole,  within  a  time  limit. 

We  can  prove  with  authoritative  records  covering  in  detail 
periods  of  six  months'  duration  that  the  increased  efficiency  of 
the  Special  Armstrong  Blast  Hole  Drill  is  from  40  to  50  per 
cent  over  similar  sized  cable  drills  of  other  makes. 

Fundamentally  and  finally,  this  machine  is  built  for  BLAST 
HOLE  purposes  only.  It  is  not  a  well  drill.  We  do  not  furnish 
it  for  any  other  purpose  than  drilling  blast  holes.  Let  us  know 
your  conditions  and  we  absolutely  guaratitce  an  increased  footage 
per  day  or  over  a  long  period  at  a  lower  cost. 

Write  for  Bulletin  S,  giving  data  and  records,  and  let  us  have 
an  opportunity  to  prove  our  case. 

ARMSTRONG  MFG.  CO. 

Waterloo,  Iowa,  U.  S.  A. 

EaBtern  and  Export  Office  Western  Branch 

17  Battery  Place  3rd  and  San  Pedro  Streets 

New  York  City  Los  Angeles.  Cal. 

Canadian  Branch:    Drinkle  Block  No.  2,  Saskatoon,  Sask 
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KEYSTONE  COPPER-BEARING  SHEETS 

"A  Product  Without  a  Peer" 

A  Note  to  the  Trade  :  After  years  of  experiments  and  exhaustive 
tests  by  our  Metallurgical  Engineers,  we  have  demonstrated  to  the 
satisfaction  of  fair-minded  critics  that  COPPER  IN  STEEL 
makes  the  best  RUST-RESISTING  SHEET  (Steel  or  Iron)  that 
can  be  produced — barring  none.  This  is  one  of  the  greatest  im- 
provements ever  made  in  Sheet  Metal.  We  will  be  glad  to  mail 
you  a  copy  of  our  illustrated  pamphlet  showing  the  results  of  tests 
made,  and  also  quote  you  prices. 

B.  &  S.  H.THOMPSON  &  CO.  LIMITED 

Transportation  Building  Traders  Bank  Building 

MONTREAL  TORONTO 

SELLING  AGENTS  FOR  EASTERN  CANADA  FOR 

UNITED  STATES  STEEL   PRODUCTS  COMPANY 

NEW  YORK,  U.S.A.  Branch  Offices,  WINNIPEG  AND  VANCOUVER 


SAFETY  i  Jl  FIRST 


FOR  CONDUIT 

Xceladuct  -  Orpenite 

Galvanized  Conduit  made  of  Easy  Bend-  Enamel  Conduit  made  of  Easy  Bending 

ing  Spellarized   Steel    I  nbe.     It   is  douMv  11. ,,■     1    cftkA\    t..k,       n              .    .  1 

protected  a^i„s.  rus.  In   COPPER-I'LAf-  Sl1c,,a,"-ed    ^tcel     [ube.      It    ,s  protected 

ING  and  zinc  coating.  nist  h>'  coating  ot   specal  enamel 

Clean  threads  and  smooth  enamelled  not  ^"oetecl  by  climatic  or  temperature  eon- 
interior  allows  rapid  fishing.  dittons,     Smooth  interior  and  clean  threads. 

Lei  us  submit  prices  and  particular!. 

Orpen  Conduit  Company,  Limited 

TORONTO.  ONT.  MONTREAL,  QUE. 
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Plaster  with  "Gunite" 

When  you  have  a  fair  sized  plastering  contract  to  execute  it  will  pay  you  to  use 
the  Cement  Gun.  Even  on  contracts  where  prison  labor  has  been  available  the  Ce- 
ment Gun  has  proved  profitable.     "Gunite,"  the  product  of  the  Cement  Gun,  is  far 

superior  to  the  best  hand  work.  The  illustration  ex- 
plains the  Cement  Gun. 


The  Nozzle  Man 


Write  for  our  107 
page  free  booklet. 

Cement-Gun 

Company,  Inc. 

30    Church  Street 
NEW  YORK 


The  Cement  Gun 
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DRY  PAN 


Manufacturers 

of 

Machinery 

For  grinding,  mix- 
ing, washing  and 
forming  clay,  and 
for  the  grinding  of 
flint,  spar  or  refrac- 
tory substances  and 
materials  of  a  like 
nature. 


We  are  Engineers  to  the  Clay  Worker  and  specialize  in  the  equipping  of 
Potteries,  Electric  Porcelain,  Tile,  Clay  Washing  and  Refining  Plants. 

Write  for  complete  illustrated  catalog. 

THE  CROSSLEY  MACHINE  CO. 

TRENTON,  NEW  JERSEY,  U.S.A. 
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The  Exigencies  of  the  Present 

THE*!  manner  in  which  the  exigencies  of  the  pre- 
sent situation  can  best  be  met,  having  regard 
to  the  possibilities  and  prospects  of  the  future, 
was  considered  editorially  in  our  issue  of  Sep- 
tember 23.  Since  the  publication  of  that  issue  we  have 
received  many  letters,  varying  in  degrees  of  optimism 
and  pessimism,  dealing  with  the  situation  and  outlook 
in  the  constructional  world  from  the  individual  view- 
point. 

The  communication  which  shows  the  best  balance 
is  that  from  a  large  Western  bridge  building  and 
structural  steel  firm,  whose  business  was  affected  con- 
siderably by  the  restriction  of-  building  operations 
which  followed  the  outbreak  of  hostilities  in  Europe. 
Our  correspondent  deals  with  three  fundamental  as- 
pects of  the  situation,  viz.,  (  1  )  the  attitude  of  the 
banks;  (2)  reduced  cost  of  construction  as  an  induce- 
ment to  capital;  and  (3)  the  disposition  of  the  labor 
organizations. 

In  regard  to  the  first  of  these  considerations,  our 
correspondent  finds  common  cause  with  us  iu  deplor- 
ing the  criticism  of  the  action  of  the  banks.  Such 
criticism,  it  is  pointed  out,  is  unavailing  and  tends  to 
disturb  business  stability.  Among  the  responsible 
constructional  heads  of  Western  Canada  it  is  regarded 
as  fortunate  that  the  banks  took  the  steps  they  did  over 
a  year  ago  in  preparing  every  one  for  the  conditions 
which  have  arisen  since.  If  it  were  possible  tor  the 
banks  at  this  juncture  to  loan  money  freely  on  con 
Structional  enterprises  it  would  not  be  long  before 
much  of  it  would  be  put  to  speculative  uses,  iu  which 
event  the  last  condition  would  be  more  disastrous 
than  the  first.  The  banks  have  their  own  obligations 
and  they  have  great  responsibilities  and  it  is  onlv 
natural  that  they  should  set  the  example  in  putting 
into  effect  a  temporary  policy  of  conserving  the  conn 
try's  financial  resources. 

Under  no  circumstances  can  a  policy  of  aggressive 
business  enterprise  and  liberal  expenditure  be  justi- 
fied during  the  present  period.  On  the  other  hand, 
with  such  reasonable  certainty  of  a  successful  issue 
there  can  be  no  defence  of  a  self-sacrificing,  short 
sighted  policy  of  retrenchment.  The  one  course  is  op 
timism  gone  mad  and  the  other  is  business  suicide. 

Extremes  are  dangerous  in  every  walk  of  life.  Ii 
is  the  middle  course  which  leads  to  success.  The  mid 
die  course  in  Canada  to-day  is  holding  what  we  have 
and  keeping  an  eye  on  what  we  have  not.  Such  a  course 
involves  close  adherence  to  the  principle  of  "business 
as  usual."  at  the  same  time  precluding  the  more  or  less 
speculative  phases  of  business  enterprise  which  are 
justified  under  normal  conditions. 

Our  correspondent  passes  on  to  the  second  aspec' 
oi  the  case  and  expresses  the  view  that  unless  capita! 
can  be  convinced  that  the  present  reduction  in  cost  is 
only  temporary,  constructional  enterprises  of  all 
kinds  will  continue  to  lie  hampered  and  delayed.  This, 
of  course,  has  no  application  to  public  works  in  which 

the  revenue  is  guaranteed  by  governments  or  munici 

palities.  In  regard  to  private  enterprises  throughout 
the  country,  one  cannot  urge  too  strongly  upon  engi- 
neering and  contracting  interests  the  advisability  of 
presenting  strong  optimistic  arguments  relative  to 

the  temporarily  reduced  cost  ,,f  construction  brought 
about  |>\  the  lust  and  worst  situation  created  by  the 
war.  In  all  conservatism  it  may  be  asserted  safch 
that  never  again  iu  onr  day  and  generation  will  there 
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be  SUCh  an  opportunity  for  the  man  with  money  to 
make  monej  as  the  present.  The  general  principle  of 
the  argument,  presented  forcibly,  and  reinforced  by 
local  facts  ami  local  figures,  cannot  fail  to  exercise  an 
influence  in  the  right  direction. 

The  third  and  final  aspect  with  which  our  corres- 
pondent deals  i>  the  attitude  of  the  labor  organizations. 
In  Western  Canada— not  alone  in  Western  Canada, 
hut  in  the  west  particularly — the  recent  attitude  of  the 
lahor  organizations  has  been  most  unfortunate,  to  say 
nothing  of  its  being  ill-advised  on  their  own  account. 
Contractors  have  been  hampered  by  an  obstinate 
policy  on  the  part  of  the  men's  executives  to  hold  out 
at  all  i'oMv  for  the  maintenance  of  the  same  wage  scale 
which  obtained  before  the  war.  Such  a  policy  cannot 
but  tend  to  destroy  the  influence  of  the  organizations. 
It  continued,  it  will  lead  to  their  disruption,  for  already 
there  is  in  evidence  an  inclination  on  the  part  of  vari- 
ous trades  to  throw  off  the  restrictions  laid -upon  them 
by  the  unions  and  to  meet  any  reasonable  proposition 


made  by  the  employers.  It  is  doubtful  whether  any 
concerted  plan  looking  to  the  encouragement  of  con- 
struction work  could  he  adopted  as  between  contractor 
and  employer,  but  when  prospective  business  is  in 
view  it  would  seem  that  the  contractor  should  take  the 
matter  up  with  the  men  individually  or  in  small 
groups  and  make  arrangements  which  will  enable  him 
to  secure  labor  and  prices  at  considerably  lower  rates 
than  have  prevailed  during  the  last  five  years — rates 
at  which  under  the  present  conditions  of  close  figuring 
a  fair  profit  is  not  possible. 

In  a  measure  the  views  expressed  herein  are  a  re- 
Ilex  of  those  which  have  been  advanced  from  time  to 
time  in  the  editorial  columns  of  this  journal,  but  in 
the  condensed  form  in  which  they  are  submitted  and 
enlarged  upon  we  believe  they  offer  a  policy  of  sound 
commonsense.  In  any  case  they  are  interesting  as 
emanating  from  an  aggressive  Winnipeg  company 
whose  ramifications  during  the  last  few  years  have  ex- 
tended into  every  corner  of  Western  Canada. 


The  New  Hastings  Street  East  Viaduct 

at  Vancouver 


Till",  grade  crossings  of  the  Great  Northern  Rail- 
way in  the  east  end  of  Vancouver  have  al- 
ways been  a  decided  drawback  to  the  develop- 
ment of  that  section  of  the  city.  About  three 
years  ago  the  question  of  providing  overhead  bridges 
•  'ii  the  streets  affected  became  a  live  issue,  with  the  re- 
sult that  plans  and  estimates  for  the  construction  of 
four  viaducts  were  prepared  in  the  City  Engineer's 
"trice  and  submitted  to  the  Railway  Commission 
which  in  1912  finally  approved  of  the  scheme  and  ap- 
portioned the  cost  to  be  paid  by  the  parties  interested 
therein,  comprising  the  city,  the  B.  C.  Electric  Railway 
Company,  Limited,  and  the  Great  Northern  Railway 
Company.  It  was  proposed  to  erect  bridges  over 
Hastings,  Pender,  Keefer  and  Harris  streets  respec- 
tively, the  "Mushroom"  or  flat  slab  type  of  reinforced 
concrete  construction  being  eventually  chosen  for  all 
four  structures  in  preference  to  steel  construction  as 
was  originally  planned,  a  considerable  saving  being 
effected  thereby.  Following  the  consent  of  the  Rail- 
way Commission  the  city  engineer's  department  turn- 
ed out  designs  for  the  "Mushroom"  construction, 
these  being  later  checked  over  and  approved  by  Mr.  C. 
A.  P.  Turner,  the  inventor  of  the  system.  The  city 
then  called  for  tenders  and  on  March  9,  1914,  awarded 
the  contract  to  the  Union  Contracting  Company  at  a 
price  of  $299,930  for  the  four  bridges.  A  month  later 
work  was  started  on  the  bridge  which  carries  that  por- 
tion of  Hastings  Street  East  lying  between  Campbell 
Avenue  and  Glen  Drive,  over  the  Great  Northern  Rail- 
way tracks,  this  being  the  only  structure  proceeded 
with,  the  other  three  crossings  being  allowed  to  re- 
main in  their  original  state  until  such  time  as  the 
money  is  •  available  for  their  improvement.  The 
length  of  the  Hastings  Street  East  viaduct  is  616  feet 
between  abutments  and  99  feet  wide — the  total  width 
of  Hastings  Street.  Provision  has  been  made  for  two 
18  ft.  6  in.  concrete  sidewalks,  the  width  of  the  road 
between  curbs  being  62  feet.  Double  street  car  tracks 
extend  the  entire  length. 

The  street  paving  consists  of  4-in.  wood  block  on 
^<-in.  3  to  1  sand  and  cement  cushion.   The  handrail- 


ing  on  both  sides  of  the  bridge  consists  for  the  most 
part  of  concrete  posts  and  iron  pipe,  only  a  small  por- 
tion, that  over  Glen  Drive  and  the  railway  tracks,  be- 
ing of  ornamental  cast  stone. 

The  contractors  met  with  practically  no  difficulties 
when  sinking  the  footings.  It  is  true  that  in  some 
places  it  was  necessary  to  go  down  deeper  than  had 
been  anticipated  but  this  caused  very  little  inconveni- 
ence. 

Between  Campbell  Avenue  and  the  west  abutment 
of  the  bridge  there  is  a  fill  varying  in  depth  from  zero 
up  to  8  feet  and  retained  by  timber  bulkheads  on  the 
north  and  south  sides  of  the  street.  Wood  block 
pavement  and  concrete  sidewalks  of  similar  width  to 
that  on  the  bridge  have  been  laid  on  top  of  the  fill.  The 
thickness  of  the  slab  varies  from  15  inches  in  the  25- 
foot  spans  to  22  inches  in  the  45-foot  span  over  Ray- 
mur  Avenue.  A  trench  about  6  inches  in  depth  and 
18  feet  6  inches  wide  was  allowed  to  remain  in  the 
centre  of  the  slab  until  pouring  had  been  completed 
and  a  reasonable  time  for  setting  allowed  to  elapse. 
The  B.  C.  Electric  Railway  Company  then  proceeded 
to  lay  the  street  car  tracks  in  the  trench,  the  non-rigid 
type  of  track  construction  being  installed  owing  to 
the  comparative  shallowness  of  the  track  allowance  in 
this  particular  instance.  The  rails  are  4*4  inches  deep 
.  laid  on  fir  ties  4l/>  inches  deep  x  8  inches  x  Sl/s  inches 
long,  using  screw  spikes  and  J^-inch  steel  tie  plate. 
The  tracks  have  been  surfaced  to  the  proper  grade  on 
1-inch  sand  cushion  laid  beneath  the  ties,  and  the  tiek- 
completely  surrounded  with  concrete  preparatory  to 
paving  with  wood  block.  Rail  joints  of  the  continuous 
type  were  used  in  order  not  to  interfere  to  any  serious 
extent  with  the  stresses  in  the  bridge  struct  arc. 
Screw  spikes  were  preferred  in  this  case  on  account  of 
the  decreased  depth  of  the  ties.  In  order  to  protect 
the  screw  spikes  and  the  tops  of  the  ties  from  water 
seepage  through  the  paving,  the  ties  have  been  coat- 
ed over  with  creosote  oil  and  the  spike  holes  given 
similar  treatment. 

The  reinforcing  of  the  structure  is  of  the  usual 
"Mushroom"  type,  the  panels  being  reinforced  longi- 
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Laying  sidewalks  and  street  railway  tracks  in  west  approach, 
Hastings  Street  viaduct. 

tudinally,  transversely  and  diagonallly  by  hells  of 
rods  varying  in  width  from  12  feet  to  15  feet  accord- 
ing to  the  size  of  the  spans.  The  columns  are  all  octa- 
gonal in  shape,  3  feet  in  diameter,  and  reinforced  with 
six  lj^-inch  steel  rods  with  spiral  hooping  having  a 
pitch  of  3  inches.  The  "Mushroom"  tops  for  the  col- 
umns are  of  the  usual  design.  Two  expansion  joints 
have  been  provided  in  the  full  length  of  the  bridge, 
one  at  each  abutment,  the  joints  consisting  of  galvan- 
ized iron  and  sand.  The  slab  was  allowed  to  slide  over 
a  surface  which  is  of  galvanized  iron,  the  surlace  of 
the  slab  angle  being  provide  to  cover  the  space  left 
by  expansion.  The  retaining  walls  are  of  the  rein- 
forced concrete  counterfort  type,  the  depth  of  these  be- 
ing IS  and  16  feet  in  the  east  and  west  abutments  re- 
spectively. Xo  piling  was  used  in  the  viaduct  for  any 
of  the  footings,  a  sufficiently  hard  strata  being  reached 
at  a  reasonable  depth  below  ground.  The  foundations 
for  the  columns  comprised  two  concrete  slabs  rein- 
forced four  ways,  the  size  of  these  varying,  of  course, 
with  the  size  of  the  spans.  The  columns  were  all  car- 
ried down  to  hard  pan  and  the  water  was  pumped  out 
of  each  footing  and  prevented  from  encroaching  (luring 
the  time  concrete  was  being  poured.  The  footings 
were  also  kept  perfectly  dry  when  pouring  was  pro- 
ceeding at  the  foot  of  the  columns,  thus  ensuring  per- 
fect concrete  at  the  base-. 

The  gravity  system  of  pouring  concrete  \\  as  em- 
ployed on  this  work.  Bunkers  were  built  on  a  vacant 
lot  opposite  the  centre  of  the  bridge  and  a  termiway 
leading  to  the  top  of  the  bunkers  was  used  by  the 
contractors  for  delivering  material.  Underneath  the 
bunkers  a  measuring  chamber  was  erected  into  which 
the  material  was  conveyed  by  gravity  from  the  bunk 
ers  and  then  passed  through  to  the  mixer  placed  direct- 
ly below.     From  there  the  concrete  was  loaded  i-Uo 


Arrangement  (or  mixing  and  delivering  comrclc. 


Method  of  laying  street  railway  tracks  across 
the  viaduct. 

the  bucket  and  hoisted  by  means  of  an  electric  winch 
to  the  top  of  the  tower,  210  feet  from  the  ground,  and 
dumped  into  the  hopper.  The  operation  of  releasing 
the  concrete  from  the  hopper  into  the  chute  was  con- 
trolled by  a  gate  regulated  by  a  workman  on  the  hop- 
per platform.  Immediately  after  pouring  had  com- 
menced it  was  discovered  that  a  grade  of  at  least  33 
per  cent,  would  be  required  on  the  chute  to  ensure 
free  running  concrete. 

The  contractors  started  pouring  the  slab  on  July 
23  last  and  finished  this  section  of  the  work  on  Septem- 
ber 11,  the  average  amount  of  slab  poured  every  six- 
teen hours  being  25  feet  for  the  full  width  of  ilie 
bridge. 

The  entire  work  has  now  been  completed  with  the 
exception  of  the  wood  block  paving  which  it  is  hoped 
to  have  fullv  laid  bv  November  1. 


Form  faces  on  the  track  elevation  work  of  the  Chi- 
cago, Milwaukee  &  St.  Paul  Railway  north  of  Wilson 
Avenue,  in  Chicago,  are  held  together  by  cables  made 
of  eight  strands  of  No.  10  wire  prepared  with  a  butter- 
fly nut  on  each  end  in  a  special  cable  twister  operated 
by  two  men.  The  butterfly  nuts  are  threaded  to  re- 
ceive short  bolts  passing  through  the  forms.  These 
nuts  are  made  by  the  thousand  in  the  shops  of  the 
railroad  company.  Occasionally  six  strand  cables 
break,  but  with  eight  strands  no  forms  have  given 
trouble.  The  cables  are  spaced  on  3-ft.  4-in.  centres 
vertically  and  on  4-t't.  centres  horizontally.  Six  25-ft. 
cables  are  used  to  hold  the  bulkheads  against  the  ends 
of  the  side  form  faces.  The  twister  is  composed  of 
two  6  x  6-in.  braced  timber  uprights,  one  of  which 
fixed  and  the  other  movable,  mounted  on  a  timber 
base,  and  fitted  with  a  hand-operated  crank. 


Hlrd's  eve  view  ol  the  viaduct,  looking  east. 
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Heavy  Construction  W  ork  on  the  Grand 
Trunk  Pacific  Railway 

WHILE  the  Grand  Trunk  Pacific  Railway  lias 
secured  a  specially  favorable  location  for 
the  Rocky  Mountain  section  of  its  trans- 
continental line  as  far  as  grades  and  a  low 
summit  elevation  go,  the  construction  of  this  part  of 
the  line  has  been  attended  with  exceptional  difficul- 
ties says  Engineering  News  editorially,  referring  to  an 
article  abstracted  elsewhere  in  this  issue.  These  diffi- 
culties arise  from  three  causes:  the  severe  winter  clim- 
ate, the  topography  and  almost  inaccessible  character 
of  the  country,  and  the  character  of  the  streams  which 
had  to  be  utilized  for  transportation  of  material. 

The  necessity  for  expediting  the  progress  of  the 
work  made  it  necessary  to  commence  construction  at 
various  points,  and  this,  in  turn,  made  necessary  the 
transportation  of  men,  machinery  and  supplies  to 
points  not  only  difficult  of  access  but  often  cut  off  en- 
tirely from  any  means  of  communication. 

In  ordinary  railway  construction  it  is  usual  prac- 
tice to  build  temporary  bridges  in  advance  and  thus  to 
have  a  line  of  communication  open  with  the  base  of 
supplies.  Rut  in  the  case  of  the  Grand  Trunk  Pacific 
Railway  there  were  many  cases  where  temporary 
bridges  could  not  be  built  or  would  be  constantly  li- 
able to  destruction,  and  it  was  desired  to  have  the 
substructures  for  permanent  bridges  built  in  advance, 
so  as  to  be  ready  for  the  steel  superstructures  when 
the  tracklaying  reached  them.  This  necessitated  es- 
tablishing construction  camps  in  distant  mountain  re- 
gions,  where  the  means  of  communication  were  very 
limited  and  were  liable  to  be  interrupted  entirely  for 
considerable  periods.  Under  such  conditions  ample 
supply  of  provisions,  equipment  and  machinery  parts 
was  essential.  Still  more  essential  was  the  placing  of 
the  work  in  the  hands  of  resourceful  men  who  could 
turn  emergencies  into  opportunities  aiid  could  keep 
the  work  in  progress  whatever  might  happen. 

Where  the  line  follows  the  general  course  of  the 
Fraser  River,  the  river  was  adopted  as  a  means  of  dis- 
tributing material  to  the  construction  points,  includ- 
ing the  three  long  bridges  which  cross  it.  The  river  is 
navigable  only  at  high-water  period,  which  is  during 
the  summer,  and  is  then  too  high  and  turbulent  for 
construction  work  in  the  stream.  The  low-water 
period  available  for  bridge  construction  occurs  during 
the  winter,  which  is  very  severe,  the  temperature  con- 
tinuing at  40  to  50  deg.  below  zero  for  considerable 
lengths  of  time.  Under  these  conditions,  much  of  the 
heavy  material  and  supplies  had  to  be  taken  to  the 
sites  in  summer,  by  means  of  scows  floating  down  a 
dangerous  channel  with  a  wild  current  and  numerous 
rapids.  In  winter,  with  everything  frozen  solid,  the 
coffer-dams  were  built,  excavations  made,  and  con- 
crete deposited  for. the  foundations  and  piers.  But 
the  work  was  planned  to  meet  these  conditions  and  was 
carried  out  successfully,  while  the  concrete  proved  to 
be  of  excellent  character,  indicating  once  more  that 
proper  precaution  and  expense  can  make  winter  con- 
creting quite  practicable. 

In  winter  there  was  communication  by  sled  on  the 
river,  except  when  the  snow  was  too  deep,  and  this 
was  the  most  favorable  time  to  deliver  material,  owing 
to  the  dangers  of  navigation  in  summer.  During  some 
winters,  there  is  comparatively  little  snow,  and  in  the 
hope  of  experiencing  this  condition  the  bridge  contrac- 
tors purchased  and  delivered  a  large  motor  truck  with 
trailer  wagons.    Their  hopes  were  not  fulfilled,  how- 


ex  cr,  and  the  heavy  snow  made  this  costly  equipment 
quite  ineffective.  In  one  case,  materials  and  plant  were 
hauled  by  sleds  about  150  miles  over  the  frozen  river, 
between  points  about  100  miles  distant  by  the  future 
railway  but  quite  inaccessible  byJand.  For  another  of 
the  bridges,  a  considerable  part  of  the  material  was 
carried  on  scows  for  nearly  300  miles. 


Adding  Hydrated  Lime  to  Concrete  Mixtures 

SPECIFICATIONS  usually  call  for  hydrated  lime 
as  a  certain  percentage  of  the  cement  and  the 
question  often  arises  just  how  to  proportion  10 
per  cent,  or  15  per  cent,  of  hydrate  for  the  mix. 
A  recent  issue  of  the  Mason  Builder  presents  an  in- 
teresting discussion  of  this  problem. 

Assuming  that  a. sack  of  cement  weighs  94  lbs.,  a 
10  per  cent,  proportion  would  require  9.4  lbs.  of  lime 
hydrate.  To  secure  this  10  per  cent,  dump  the  hydrate 
into  a  large  wheelbarrow,  or  other  convenient  recep- 
tacle, and  have  made  a  box  of  the  following  interior 
dimensions :  8  ins.  wide  x  8ins.  long  x  6  ins.  deep.  This 
box,  filled  level  full,  should  be  added  to  the  mixture 
for  each  bag  of  cement  used.  To  secure  15  per  cent, 
by  weight  of  lime  hydrate,  have  made  a  box  of  the  fol- 
lowing dimensions:  10  ins.  wide  x  10  ins.  long  x  834 
ins.  deep.  This  box,  filled  level  full,  should  be  added 
to  the  mixture  for  each  bag  of  cement  used. 

Perhaps  an  easier  way  of  measuring  would  be  to 
use  a  bucket.  An  ordinary  8-qt.  bucket,  filled  level 
full,  contains  the  same  number  of  cu.  ins.  as  the  first 
box  named  and  would  be  equivalent  to  10  per  cent,  by 
weight  of  a  bag  of  cement.  For  a  15  per  cent,  mixture 
a  bucket  holding  14y2  qts.  or  2>l/2  gals,  should  be  used. 
As  there  is  no  bucket  made  of  this  size,  it  would  be 
more  convenient  to  use  the  8-qt.,  or  2-gal.  bucket  men- 
tioned above  and  fill  it  up  one  and  a  litle  over  half 
again  for  15  per  cent. 

While  discussing  the  subject  of  the  use  of  hydrated 
lime  for  the  purpose  of  "watertightening"  concrete,  it 
is  well  to  dwell  on  the  question  of  whether  or  not  it  is 
best  to  add  the  hydrate  or  to  substitute  it  for  an  equiv- 
alent amount  of  cement.  As  an  example  let  us  say 
that  we  have  a  1  :2 :4  mix.  This  gives  100  lbs.  as  a 
unit  representing  the  cement.  Adding  10  per  cent,  to 
this  we  would  make  110  lbs.  of  cementitious  material. 

If  the  lime  is  considered  as  an  addition  it  would  not 
change  the  proportion  of  the  sand  or  the  aggregate 
and  they  would  remain  200  lbs.  and  400  lbs.  If,  how- 
ever, the  lime  hydrate  was  intended  to  displace  10  per 
cent,  of  the  cement,  then  the  totals  would  be  110  lbs., 
including  the  cement  and  the  lime,  220  lbs.  the  sand 
and  440  lbs.  the  aggregate. 

There  is  still  a  third  way  of  handling  this  proposi- 
tion and  that  is  to  take  out  from  the  batch  of  cement 
an  amount  equivalent  by  weight  to  the  lime  put  in. 
In  other  words,  we  would  then  have  90  lbs.  of  cement, 
10  lbs.  of  hydrated  lime,  200  lbs.  of  sand  and  400  lbs. 
of  aggregate. 

Investigations  which  have  been  carried  on  for  some 
time  past  tend  to  show  that  such  substitution  of  little 
hydrate  does  not  weaken  the  strength  of  the  concrete 
as  has  been  contended  in  some  quarters.  Concrete  in 
which  a  percentage  of  lime  hydrate  has  been  substi- 
tuted instead  of  added,  gradually  gains  in  strength  un- 
til at  a  certain  period  it  becomes  even  with  concrete 
made  without  lime.  From  this  point  on  the  concrete 
containing  the  hydrate  continues  to  gain  in  strength 
at  the  same  ratio.    This,  of  course,  refers  to  tensile 
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strength,  and  since  the  concrete  made  with  the  lime 
hydrate  is  more  nearly  impermeable  to  moisture,  it 
naturally  follows  that  it  would  be  the  more  permanent 
and  enduring  material  of  the  two. 

It  is  well  known  that  the  principal  cause  of  disin- 
tegration in  concrete  is  the  absorptive  nature  of  the 
material  and  in  the  proportion  of  absorption  lies  the 
length  of  life  of  the  concrete.  This  is  equally  true  of 
stones  found  in  nature. 

Recently  the  U.  S.  Government  ordered  taken  down 
from  one  of  the  largest  and  most  imposing  structures 
in  Washington  some  gigantic  columns  of  sandstone 
which  had  begun  to  disintegrate  and  crumble  away, 
The  cause  of  the  disintegration  was  the  absorptive 
quality  of  the  sandstone.  Sandstone  being  somewhat 
like  a  sponge,  absorbs  water,  and  the  constant  expan- 
sion and  contraction  of  this  water  held  in  the  inter- 


stices of  the  stone  causes  the  particles  to  become  loose 
and  in  the  case  of  the  sandstone  to  scale  off.  Extreme- 
ly hard  stones  such  as  granites  and  crystalline  marbles 
are  practically  indestructible  as  far  as  the  elements  are 
concerned  because  they  are  known  to  have  very  little 
absorptive  quality. 

When  concrete  is  produced  without  any  voids  or, 
in  other  words,  a  homogeneous  mass  into  which  mois- 
ture cannot  penetrate,  then  we  have  a  perfect  concrete. 
This  is  what  hydrated  lime  tends  to  accomplish  when 
it  is  used  intelligently.  The  addition  of  the  lime  hyd- 
rate not  only  makes  the  concrete  mass  more  plastic 
and  easier  to  manipulate,  but  it  causes  the  concrete  to 
How  more  readily.  In  the  case  of  concrete  work  for 
decorative  purposes,  the  addition  of  hydrated  lime  has 
the  effect  of  lightening  the  color  of  the  cement  and 
makes  a  more  even  and  uniform  job  throughout. 


Building  Bridge  Substructures  on  the  Grand 

Trunk  Pacific  Railway 


By  W.  C. 

ONE  of  the  most  interesting  features  of  construc- 
tion on  the  Pacific  Coast  section  of  the  new 
transcontinental  line  of  the  Grand  Trunk 
Pacific  Railway  is  the  bridge  foundation  work 
along  the  Fraser  River  between  Tete  Jaune  Cache  and 
Fort  George,  in  British  Columbia.  For  185  miles  be- 
tween these  points  the  railway  follows  the  Fraser 
River  through  several  ranges  of  mountains,  the  dis- 
tance by  river  being  300  miles.  The  country  is  wild 
and  rugged,  and  inhabited  mainly  by  Indians  and 
trappers. 

In  the  summer  the  melting  glaciers  and  snow  turn 
the  streams  into  deep,  swift  rivers,  and  because  of  the 
scour  and  swift  current  exceptionally  good  foundations 
are  required.  Temporary  bridges  could  not  be  main- 
tained over  the  larger  and  more  dangerous  rivers,  and 
it  was  necessary  to  complete  the  substructures  in  ad- 
vance of  track  in  order  to  allow  the  quick  erection 
of  the  superstructure  when  tracklaying  reached  the 
various  bridge  sites. 

There- are  ten  permanent  bridges,  from  2,658  ft.  in 
length  to  single-girder  spans,  and  the  three  longest 
bridges  cross  the  Fraser  River.  The  substructure 
work  of  these  bridges  was  commenced  by  some  small 
individual  contracts,  but  it  was  soon  evident  that  it 
COllld  not  be  carried  on  satisfactorily  or  with  the 
necessary  speed.  In  July,  \')\2,  the  contract  for  all  the 
bridge  substructure  work  from  Tete  Jaune  Cache 
westward  for  some  450  miles  or  to  within  about  200 
miles  of  Prime  Rupert  (the  Pacific  terminal)  was 
awarded  to  the  Hates  \  Rogers  Construction  Co.,  of 
Chicago.  The  writer  was  superintendent  of  construc- 
tion for  this  company  on  the  division  between  Tete 
Jaune  Cache  and  Fort  George,  and  work  on  this  divi- 
sion was  completed  in  May,  l'»14. 

Supplies  and  Camps 

To  complete  the  difficult  i  idatioiis  in  the  short 

time  a'lotted  ami  under  the  conditions  described,  neces- 
sitated very  careful  preparation.  Markets  for  labor, 
plant  and  material  'were  far  away.     Men  were  often 
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shipped  from  Montreal  and  Boston,  a  trip  of  10  to  14 
days.  Cement  and  steel  from  eastern  Canada  and 
Pennsylvania,  requiring  a  lake  and  rail  shipment,  were 
often  weeks  in  getting  to  destination.  The  base  of 
supplies  was  at  Tete  Jaune  Cache,  at  the  end  of  the 
track.  Here  it  was  necessary  to  assemble  all  require- 
ments to  be  freighted  to  the  bridge  sites. 

The  nature  of  the  country  was  such  that  wagon 
roads  were  impossible,  and  the  only  means  of  deliver- 
ing material  was  by  boat  or  scow  on  the  Fraser  River, 
which  is  navigable  only  during  the  high-water  peiiod. 
Actual  construction  had  to  be  carried  on  during  the 
low-water  period,  which  begins  usually  in  (  )ctober  or 
November  and  continues  until  April  or  May.  Thus 
the  high-water  period  was  a  time  of  preparation. 
Camps  had  to  be  established  quickly,  and  plant,  sup- 
plies and  material  had  to  be  assembled  and  stored  ?J 
the  various  sites.  The  smallest  details  had  to  be  care- 
fully worked  out  in  advance,  as  each  camp  would  Lc 
without  freight  communication  during  much  of  the 
construction  period. 

Stern-wheel  steamers  of  the  usual  river  type  v  ere 
built  to  handle  the  freight  but  they  could  not  begin 
to  deliver  all  the  enormous  tonnage.  Hence  hundreds 
of  scows  36  to  40  ft.  long.  12  to  14  ft.  wide,  and  carry- 
ing 12  to  25  tons  each  were  lloated  to  the  jobs.  Thcv 
were  handled  by  sweeps  at  both  ends,  each  sweep  lie 
iug  manned  by  two  men.  In  the  more  dangerous 
canons  and  rapids,  pilots  and  extra  men  were  put  on 
to  assist  the  regular  crews,  but  even  w  ith  this  precau- 
tion entire  cargoes  were  frequently  lost.  The  average 
mileage  per  day  for  a  scow  was  fifty  miles,  while  one 
would  frequently  make  70  miles.  Their  progress  was 
augmented  by  the  swift  currents  and  the  long  summer 
days  of  the  North. 

Nearly  all  cement  was  delivered  by  scows  thai 
were  from  5  to  14  days  on  the  way.  False  bottoms, 
covered  with  straw  to  absorb  the  moisture,  served  as 
a  lloor  to  receive  the  cement.  The  sides  and  ends  of 
the  cargo  were  also  protected  by  straw,  while  the  top 
was  covered  with  a  heavy  oiled  canvas.  Kun  hoards 
were  provided  to  protect  the  cargo  from  the  boot 
calks  worn  by  the  river-men.    From  the  time  the  ce 
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tnent  left  the  mill  until  stored  (ill  the  job  it  was  handled 
eight  times. 

rhe  camps  presented  exceptional  requirements. 
Vmplc  storage  room  was  necessary  to  accommodate 
the  material  and  supplies  that  had  to  be  delivered  in 
advance  of  construction.  -Preparation  lor  the  long 
cold  winter  had  to  he  made,  and  hunkhouscs  of  logs 
well  banked  were  used  when  lumber  could  not  be 
easil)  procured.  Sanitary  conditions  had  to  meet  the 
requirements  of  the  Pritish  Columbia  Government. 
During  the  fall,  when  it  was  impossible  to  deliver 
fresh  meat  from  the  base  of  supplies,  cattle  were 
driven  to  the  camps  or  trappers  furnished  the  contrac- 
tors with  caribou  or  moose  meat. 

W  hen  navigation  was  closed,  the  only  means  of 
getting  to  camps  was  by  walking.  Mail  and  small 
supplies  were  packed  in.  During  the  colder  months, 
dog  teams  were  used,  and  teams  and  sleds  when  the 
ice  permitted.  A  single-line  telephone  system  serving 
all  the  camps  provided  a  wonderful  help,  although  the 
line  was  not  as  good  as  the  ordinary  party  line  of  the 
rural  settlements.  Most  of  the  camps  were  located 
in  heavily  wooded  districts,  and  fuel  for  all  uses  was 
cut  during  the  summer  months.  Foundation  piling 
and  round  timbers  for  construction  purposes  were  cut 
in  the  fall  and  delivered  to  the  sites  by  water  before 
ice  closed  the  river.  Square  timbers  were  hewed  on 
the  job,  there  being  many  expert  broad-axe  men  avail- 
able. 

Substructure  of  the  Fraser  River  Bridge 

All  the  bridges  presented  special  difficulties  but  the 
largest  and  most  interesting  is  that  at  Fourth  Cross- 
ing, one  mile  east  of  the  old  Hudson's  Bay  Company 
Post,  known  as  Fort  George.  It  is  just  below  the  con- 
tinence of  the  Fraser  and  Nechaco  Rivers.  Here  the 
line  crosses  an  island,  with  the  deep-water  channel, 
known  as  the  Fraser,  on  the  east  side,  while  the  Nech- 
aco, an  overflow  channel  during  high  water,  is  on  the 
west  side.  The  length  of  the  bridge  is  2,658  ft.  There 
are  ten  spans  of  200  ft.  and  two  of  250  ft.,  one  at  either 
end  of  the  100-ft.  lift  span.  The  truss-seat  elevation 
at  pier  No.  1  is  1,867  ft.  above  sea  level,  and  the  eleva- 
tion of  the  river  bed  is  1,823  ft.  High-water  level  is 
assumed  as  1,858  and  the  low  water  as  1,839. 

The  ideal  location  of  the  island  was  utilized  by  the 
contractors  for  their  camp,  accommodating  600  men. 
This  was  laid  out  in  streets.  The  bunkhouses  were 
frame  buildings  covered  with  prepared  roofing.  The 
storehouses  for  cement  and  material  were  large  frame 
buildings  covered  with  heavy  oiled  tarpaulins  or 
"tarps,"  an  exceptionally  fine  canvas  made  in  Scotland. 
Tarps  that  had  protected  the  cement  on  the  river  trip 
were  used  to  cover  the  buildings.  An  auxiliary  camp 
to  accommodate  100  men  was  established  on  the  east 
bank,  on  account  of  the  great  danger  in  taking  labor- 
ers across  the  main  channel  during  the  ice  floes  be- 
fore the  contractors'  temporary  bridge  was  completed. 
This  proved  very  fortunate,  for  in  the  spring,  when  the 
ice  took  out  all  temporary  structures,  the  work  on  the 
east  bank  was  carried  on  without  interruption. 

A  complete  day  and  night  organization  was  main- 
tained for  the  entire  work,  each  pier  having  a  complete 
plant  layout  as  well  as  an  individual  crew.  A  night 
and  day  foreman  for  each  pier  worked  together,  shift- 
ing their  crews  every  two  weeks.  Each  foreman  re- 
ported to  the  general  foreman,  there  being  one  gen- 
eral foreman  for  each  shift.  The  general  foreman  re- 
ported to  the  superintendent  in  charge,  who  was  lo- 
cated on  the  work. 

The  substructure  consists  of  12  concrete  piers  and 


two  abutments,  all  resting  on  pile  foundations,  as 
shown.  The  deepest  foundations  are  at  piers  Nos.  1 
and  2,  which  were  carried  25  ft.  below  low  water,- re- 
quiring 40-ft.  steel  sheeting.  An  ice  jam  which  raised 
the  water  several  feet  above  the  top  of  the  sheeting- 
delayed  the  operations  for  several  days.  Careful 
soundings  were  taken  before  the  work  was  started 
and  showed  a  gravel  bed  with  an  underlying  strata 
of  very  stiff  sandy  clay  with  layers  of  quicksand.  The 
depth  of  gravel  varied  at  different  pier  sites. 

An  exhaustive  study  of  the  individual  pier  and 
abutment  sites  was  made  by  the  contractors,  and  cof- 
ferdams were  designed  both  as  to  kind  and  strength 
to  suit  the  local  conditions.  Three  types  of  coffer- 
dams were  used ;  crib,  steel  sheeting  and  a  single  row 
of  Wakefield  wood  sheeting.  The  size  of  cofferdams 
was  designed  to  allow  ample  room  for  the  necessary 
cofferdam  piles,  bracing  and  timbers.  The  braces 
were  spaced  in  order  to  allow  of  dredging  with  grab 
buckets  and  to  permit  the  placing  of  pumping  equip- 
ment. 

Actual  work  on  the  shore  was  commenced  in  Sep- 
tember, 1913,  on  the  east  abutment  and  pier  No.  6, 
the  only  units  then  accessible.  The  temporary  bridge 
from  which  all  work  was  directed  was  started  at  this 
time  and  carried  out  as  far  as  navigation  laws  permit- 
ted. Later,  when  floating  ice  stopped  navigation,  it 
was  found  a  very  difficult  task  to  drive  the  remainder 
of  the  bridge  and  it  was  not  until  January  that  it  was 
entirely  completed.  The  river,  with  a  current  of  4>4 
to  5  m.p.h.  and  filled  with  ice,  presented  a  formidable 
obstacle  not  only  against  the  temporary  bridge  but  it 
seriously  hindered  the  placing  of  the  cofferdams. 

The  general  program  of  construction  for  each  pier 
was  as  follows : 

1.  Open  dredging  was  carried  down  as  far  as  pos- 
sible. 

2.  The  cofferdams  were  then  built.  The  crib  coffer- 
dams were  built  and  sunk  in  the  ordinary  way.  For 
the  steel  cofferdams,  wood  piles  spaced  8  ft.  centre  to 
centre  were  driven  around  the  space  to  be  inclosed; 
these  were  carefully  lined  up  and  two  sets  of  timbers 
4  ft.  apart  bolted  on  the  inside  piles  (above  the  water  ) 
to  act  as  guides  for  the  steel  sheeting.  Three  or  four 
complete  sets  of  waling  and  bracing  were  then  sunk 
into  position  and  set  as  deep  as  possible.  The  steel 
sheeting  was  then  set  inside  the  guide  timbers  and 
around  the  waling,  care  being  taken  to  get  a  locked 
clam.  After  closure  the  steel  was  driven  the  full 
depth  required,  usually  6  ft.  below  the  elevation  re- 
quired for  the  bottom  of  the  foundation. 

3.  Excavation  inside  the  cofferdam  was  continued 
with  dredges  teeth  being  used  on  clam-shell  buckets 
when  clay  was  encountered.  The  waling  and  brac- 
ing was  usually  carried  1  to  2  ft.  below  the  bottom 
elevation  required,  in  order  to  allow  for  swell  caused 
by  driving  the  foundation  piles. 

4.  When  excavation  was  completed,  the  foundation 
piles  were  driven  and  cut  off  under  water  at  the  eelva- 
tion  required  by  means  of  a  saw.  The  penetration  of 
this  piling  usually  averaged  over  20  ft.  below  cutoff. 
The  driving  was  very  hard. 

5.  Concrete  was  then  placed  under  water  by  means 
of  bottom-dump  buckets,  using  a  1:2:4  mixture.  The 
amount  of  sealing  used  was  carefully  figured  to  pre- 
vent floating  or  "blow-in."  The  sealing  was  allowed 
to  set  from  two  to  six  days,  depending  upon  the  depth 
of  water  and  temperature. 

6.  When  the  concrete  was  properly  set  the  coffer- 
dam was  pumped  out.   As  the  water  was  lowered,  the 
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bracing  was  examined  and  strengthened  or  repaired 
if  necessary.  The  results  in  all  cases  showed  excep- 
tionally good  masonry. 

7.  Forms  were  built  and  the  pier  concreted,  using 
1 :3  :S  mixture,  the  necessary  precautions  being  taken 
(as  described  below)  to  protect  it  against  severe 
weather. 

Concrete  Work 

For  the  Fraser  Channel,  two  concrete  plants  were 
used,  one  on  the  island  and  one  on  the  east  bank. 
Gravel  was  taken  from  the  river  and  stored  in  a  net- 
work of  hollow  boxes  into  which  steam  was  turned, 
thus  keeping  the  gravel  hot  even  during  weather  50 
deg.  below  zero.  Cement  which  had  been  delivered  by 
scow  was  stored  at  both  mixer  plants.  The  concrete 
was  taken  from  the  mixer  to  the  piers  in  buckets  on 
cars  handled  by  an  endless  cable.  It  was  delivered  so 
quickly  that  it  was  not  affected  by  the  cold  before 
being  put  into  the  forms. 

On  the  Nechaco  Channel,  enough  gravel  was  ob- 
tained from  the  excavation  of  each  pier,  and  a  mixer 
was  set  up  at  each  pier ;  the  only  material  to  be  hauled 
being  cement. 

To  prevent  freezing,  the  gravel  was  heated  as  men- 
tioned above.  Water  was  also  heated,  the  mixed  con- 
crete coming  to  the  forms  very  warm.  The  forms 
were  entirely  covered  by  heavy  oiled  canvas  tarps, 
these  extending  from  the  top  of  the  cofferdams  to  the 
top  of  the  forms,  completely  inclosing  the  pier.  Be- 
tween the  forms  and  canvas  covering,  fires  were  kept 
in  small  stoves,  or  steam  heat  was  furnished  in  radi- 
ators built  on  the  work.  Both  methods  are  good  But 
steam  was  preferred  and  used  where  there  was  an 
available  supply  on  account  of  danger  of  fire  from  the 
stoves. 

Steam  was  always  turned  in  at  the  top  of  pier 
when  completed.  Heating  was  continued  for  3  to  7 
days  after  masonry  was  placed  and  the  forms  were 
stripped  in  from  7  to  10  days.  The  results  obtained 
were  remarkable.  The  masonry  is  smooth  and  of  a 
uniform  color  and  there  are  no  indications  that  frost 
penetrated  anywhere. 

The  forms  had  to  be  well  built  and  braced  with 
more  than  ordinary  care  before  placing  concrete,  be- 
cause the  canvas  covering  did  not  leave  an  opportun- 
ity to  examine  the  forms  to  determine  if  they  were  be- 
ing kept  in-  line. 

Progress  Records 

The  weekly  progress  report  used  by  the  contractor 
was  a  white  print  2S  ins.  long  showing  an  elevation 
and  plan  of  the  bridge  (on  which  the  concrete  pro- 
gress was  marked)  and  a  profile  of  the  river  bed  on 
which  the  progress  of  coffer-dams  and  pile  foundations 
was  marked.  On  the  print  was  a  table  for  the  excava- 
tion, coffer-dam,  piling  and  concrete  .it  each  pier,  the 
table  being  tilled  in  each  week.  In  addition  to  this, 
a  monthly  report  was  made  for  each  pier  or  abutment, 
showing  the  progress,  materials  used,  etc..  and  the  con- 
dition of  the  work.  These  graphic  reports  were  made 
up  at  the  superintendent's  office  and  forwarded  to  the 
mam  <  iffice  1 1  f  the  contractors,  in  <  Imago. 


h'or  ft  reproofing  and  for  various  other  purposes  re- 
quiring low  Stresses,  cinder  concrete  is  often  used.  The 
cinders  should  consist  of  hard,  t  han,  vitreous  cKnkei 
free  from  sulphides,  unburncd  coal  and  ashes,  (  lean 
cinders  will  not  discolor  the  palms  of  the  hands  when 
rubbed  between  them. 


The  Selection  of  Dust  Preventives 

THERE  are  many  factors  to  be  taken  into  con- 
sideration in  selecting  a  proper  dust  prevent- 
ive, chief  among  them  being  the  type  of  road 
under  consideration,  the  condition  of  its  sur- 
face, the  character  of  the  traffic  and  the  standard  of 
living  of  the  community,  as  well  as  the  amount  of 
money  available.  Although  the  method  employed 
under  one  set  of  conditions  might  be  entirely  unsuit- 
able for  another,  in  a  general  way  it  is  possible  to 
obtain  satisfactory  results  by  the  careful  selection  of 
materials. 

Pavements. — Inquiries  have  been  received  by  the 
State  Highway  Department  as  to  the  method  of  lay- 
ing the  dust  on  a  brick  street,  and  the  advice  has  been 
to  "clean  it."  Attempts  have  been  made  to  apply  oil 
and  various  preparations  for  retaining  the  dust  on 
such  pavements,  but  such  methods  are  to  be  con- 
demned. The  only  satisfactory  way  to  keep  brick, 
asphalt,  wood  block  and  concrete  pavements  clean 
and  dustless  is  to  sprinkle  and  sweep  them,  or  in  some 
cases,  flush  them  with  water  under  pressure.  There 
will  ordinarily  be  no  dust  nuisance  on  such  pavements 
built  in  rural  districts  with  sunken  curbs,  as  the  rain 
water  will  keep  them  clean. 

Suburban  Roads. —  The  suburban  stone  road  offers 
the  widest  choice  of  methods  of  dust  suppression,  the 
choice  depending  largely  upon  the  degree  of  perman- 
ency desired.  For  the  most  lasting  results,  either  the 
heavier  tars  or  asphaltic  oils  may  be  used,  while  for 
less  lasting  results  the  choice  lies  between  the  lighter 
oils  or  tars,  the  emulsions,  calcium  chloride  and  vari- 
ous patented  preparations.  If  there  arc  hydrants  at 
convenient  intervals  along  the  road,  salt  solutions 
or  emulsions  may  be  used.  If  an  emulsion  is  to  be 
used,  that  product  containing  the  greatest  amount  of 
binding  base  per  unit  cost  should  be  selected,  unless 
it  possesses  some  other  quality  such  as  a  strong,  dis- 
agreeable odor  which  makes  it  undesirable.  W  hile, 
as  stated,  the  selection  of  the  material  must  be  gov- 
erned by  local  conditions,  it  is  believed  that  in  most 
cases  the  more  permanent  methods  of  dust  suppres- 
sion will  be  the  more  desirable. 

Park  Roads  and  Race  Courses. — These  are  con- 
sidered together  not  necessarily  because  of  a  similar- 
ity in  type,  but  because  the  temporary  binders  are 
especially  suited  to  both  types.  On  such  roads  the 
traffic  conditions  are  considerably  different  than  on 
other  types.  In  the  case  of  a  speedway,  the  use  iu 
general  is  limited  to  a  very  short  time,  while  traffic 
on  park  roads  is  chiefly  confined  to  the  summer 
months.  It  is,  therefore,  obvious  that  in  main-  cases 
the  best  economy  would  not  be  obtained  bv  the  use 
of  the  more  permanent  dust  preventives.  A  treatment 
of  calcium  chloride  has  proven  very  satisfactory  for 
race  courses;  and  for  park  and  similar  roads,  sub- 
jected to  traffic  for  a  longer  time,  oil  and  tar  emul- 
sions have  been  used  advantageous! v. 

Rural  Roads.  The  number  of  methods  of  dust 
prevention  to  select  from  for  roads  of  this  class  is 
much  more  limited  than  in  the  ease  of  suburban  roads. 

It  is  apparent  that  the  temporary  treatments  are  not 

applicable  to  most  country  toads  for  the  reason  thai 

a  convenient  water  supply,  required  for  the  use  of 

the  oil  emusions  and  salt  solutions,  is  not  available. 
Rural  roads  may  be  classified  as  hard  roads  and  soft 
roads,  hard  roads  including  brick,  concrete  and  mac 

'Abatrftol  of  n  Motion  of  ''Owl  ProronUon,"  BuUotln  No.  27.  Ohio 
SUito.  Blghwity  Doptrtmonti 
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adatn  and  soft  roads  including  gravel  and  earth,  the 
gravel  sometimes  being  win  thy  of  a  place  in  the  iirst 
classification.  The  material  to  be  selected  will  de- 
pend  Upon  the  kind  of  road  to  be  treated.  Brick  and 
concrete  roads  will  be  maintained  in  a  comparatively 

dustless  condition  by  rain  water  and  need  not  he  con 
sidcrcd  further.  The  most  satisfactory  method  of 
treating  macadam  is  by  a  surface  treatment  of  hot  as- 
pha!tic  oil  or  refined  tar  covered  with  gravel,  slag  or 
stone  chips.  Other  things  being  equal,  this  method 
i-  recommended  in  preference  to  cold  treatments  with 
lighter  oils  and  tars,  for  although  these  are  applied 
at  a  much  less  cost  the  results  are  not  so  lasting.  ]  f , 
however,  the  road  cannot  he  cleaned  so  as  to  expose 
the  large  stones  in  the  surface  the  lighter  oils  and 
tars  are  likely  to  give  the  better  results.  Provided 
both  are  of  suitable  grade  and  of  good  quality,  there 
is  not  much  preference  between  oil  and  tar  of  this 
class  of  u,,rk.    A  good  tar  is  preferable  to  a  greasy 


paraffin  oil,  and  a  good  asphaltic  oil  is  far  better  than 
a  poorly  prepared  or  high  temperature  tar.  Gravel 
inads  have  been  treated  with  both  oil  and  tar,  but 
more  generally  with  the  former.  In  the  case  of  a  good, 
hard  gravel  road,  practically  the  same  treatment  as 
recommended  for  macadam  may  be  applied.  The  cold 
surface  treatment  has  been  used  to  a  greater  extent 
than  the  hot  treatment  for  this  type  of  road,  and 
Glutrin  has  also  been  used  to  some  extent. 

It  may  be  said  in  conclusion  that  it  is  essential  to 
give  careful  consideration  to  all  local  conditions  gov- 
erning the  selection  of  proper  material  and  the  proper 
method  of  application.  Care  must  also  be  taken  to 
secure  good  quality  in  the  material  which  is  selected, 
which  means  that  the  material  should  be  examined 
and  tested.  It  is  also  important  that  the  treatment 
should  be  renewed  as  soon  as  the  condition  of  the  road 
demands  it,  if  it  is  desired  to  maintain  the  road  in  good 
condition  and  free  from  dust. 


Quebec  Bridge  Anchor  Arm  Diagonal  and  Posts 

Description  of  Largest  Web  Members  of  515-Foot 
Trusses,    Which    are    Erected   in   Several  Units 


THK  principal  web  members  of  the  515-ft.  anchor 
arm  trusses  of  the  Quebec  Bridge  are  all  of 
unusual  length  and  weight,  reaching  or  ap- 
proaching the  limits  of  transportation  and, 
whether  for  compression  or  tension  stresses,  are  of 
rivetted  construction.  Most  of  them  are  designed 
with  four  webs  of  built  channel  or  I-beam  section 
which  are  strengthened  by  longitudinal  and  transverse 
diaphragms,  the  flanges  being  connected  by  tie-plates 
and  latticing.  The  largest  intermediate  post  of  all, 
L12-U12,  and  the  two  adjacent  diagonal  members 
M12-U14  and  M12-L14  have  four  webs  and  are  shipped 
and  erected  in  halves.  The  tension  diagonal  M12-U14 
is  shipped  and  erected  in  halves  which,  after  erection, 
are  connected  by  three  tie-plates,  in  order  to  keep  the 
member  as  a  whole  in  line.  All  pins  are  finished  to 
an  accuracy  of  1/1000  in.,  pin  holes  being  bored  1/32 
in.  +  1/100  in.  larger  than  their  pins. 

The  diagonal  "M12-U14  is  154  ft.  1 1 3^8  in.  long  over 
all,  has  a  cross-sectional  area  of  391  sq.  in.,  a  total 
weight  of  308,700  lbs.  and  is  shipped  and  erected  in 
halves.  The  webs  are  48  ins.  deep  and  22  ins.  apart, 
with  their  flanges  turned  in  and  latticed.  The  lower 
end  is  bored  for  a  16-in.  pin  and  the  upper  end  has  a 
16  x  18-in.  hole  providing  a  2-in.  adjustment  to  take 
care  of  anv  settlement  of  the  falsework  or  deforma- 


tion of  the  members  under  their  own  weight  during 
erection.  Each  half  of  the  member  weighs  154,300  lbs. 
and  will  be  shipped  in  two  parts,  but  will  be  field 
rivetted  before  being  erected. 

Vertical  Member  L12-M12 

The  lower  half  of  L12-M12  of  the  vertical  tension 
member  at  panel  point  12,  is  130  ft.  8  1/16  in.  long  over 
all,  weighs  232,000  lbs.  and  has  a  cross-sectional  area 
of  373  sq.  ins.  Each  half  is  symmetrical  about  the 
axis  and  will  be  shipped  separately  and  field  rivetted 
together  with  idaphragms  and  tie-plates.  The  halves, 
5T/2  ft.  apart  on  centres,  each  have  a  2  x  4-ft.  rectangu- 
lar cross-section  made  of  two  built  channels  with  mul- 
tiple plate  webs,  and  have  their  flanges  turned  in  and 
latticed  with  bars.  The  webs  of  each  half  are  connect- 
ed by  transverse  diaphragms  at  the  ends  and  at  four 
intermediate  points.  The  tie-plates,  nearly  12  ft.  long, 
which  connect  the  two  halves  of  the  member  at  an  in- 
termediate point,  are  bored  for  an  1 1  -in.  pin  parallel 
to  the  bridge  axis,  which  supports  the  floorbeams. 

Diagonal  M12-M13 

The  upper  portion  of  M12-M13,  of  the  main  com- 
pression diagonals  M12-L14,  is  about  82  ft.  long  over 
all,  weighs  295,000  lb.  and  has  a  cross-sectional  area 


UI4 


Location  diagram  of  cantilever  and  anchor  arms. 
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oi  574  si|.  in.   The  main  body  is  symmetrical  about 
the  centre  line,  has  Four  webs,  and  is  shipped  and  erect- 
ed in  two  halves.    These  duplicate  sections  are  spaced 
II.  apart  on  centres  and  connected  by  field-rivetted 

Range  tie  plates.  Each  half  member  is  made  of  a  pair 
oi  built  [-beams  4'..  ft.  deep  and  2  ft.  apart  on  centres 
with  their  flanges  latticed.  Their  webs  are  also  con- 
nected In  transverse  diaphragms  and  by  tie-plates  on 
the  centre  line. 

At  the  lower  ends  the  webs  and  Manxes  are  spliced 
by  field-rivet  ted  flange  and  web  splice  plates  to  the 
lower  part.  M 13-1.14,  of  the  same  diagonal,  and  at  the 
upper  end  four  sets  of  reinforced  gusset  plates  are 
shop  rivetted  to  the  webs  and  project  beyond  both 
Ranges  to  receive  the  connection  pins  of  the  diagonal, 
horizontal  and  vertical  members  of  the  truss  intersect- 
ing it  at  this  point. 

Main  Vertical  Post  L14-U14 

The  main  vertical  post,  310  ft.  high  on  centres,  has 
a  ''-ft.  2-in.  by  9-ft.  10-in.  cross-section  with  an  area 
of  l."03  sq.  ins.  Including  the  cyebar  connection  de- 
tail at  the  top,  and  the  detail  at  the  lower  end,  which 
transmits  the  load  to  the  pedestal,  this  post  has  a  total 
weigh  of  2,724.000  lbs.  For  convenience  in  fabrica- 
tion, handling,  shipping,  and  erection,  it  is  made  with 
twenty-six  transverse  and  longitudinal  field-rivetted 
splices.  The  middle  section  is  36y2  ft.  long  and  each  of 
the  other  four  intermediate  sections  55  ft.  long  with 
maximum  shipping  weights  of  120,000  lbs.  each  for  the 
four  pieces.  The  post  is  symmetrical  about  the  longi- 
tudinal and  transverse  centre  lines  and  each  of  the  five 
intermediate  sections  is  composed  of  four  H-shape  col- 
umn sections  connected  to  gether  by  field-rivetted  lat- 
ticing and  tie  plates.  Each  H-shape  unit  is  2>l/2  ft.  by 
4 '  j  ft.  in  cross-section  and  is  made  up  of  two  built  I- 
beam  sections       ft.  deep. 

Each  of  the  four  units  in  one  of  the  intermediate 
sections  of  the  posts  has  fourteen  8  x  8  x  13/16-iu. 
flange  angles,  eight  19  x  9/16-in.,  two  19  x  jM$-in.  flange 
plates  and  two  30  x  11/16-in.  and  six  37  x  11/16-in. 
Web  plates.  The  lattice  bars  are  made  of  8  x  13/16-in. 
and  8  x  11/16-in.  bars. 

In  the  short  end  sections  of  the  posts  the  pairs  of 
units  are  connected  by  wide  cover  plates  parallel  with 
the  bridge  axis,  which  engage  both  flanges  of  each 
unit.  At  the  foot  of  the  post  the  bearing  is  made  with 
n  30-in.  pin  bushed  to  45  in.  but  in  the  upper  end  de- 
tail, which  alone  is  made  of  nickel  steel,  the  bushing 
i-  eliminated  and  connection  is  made  by  a  30-in.  pin  to 
a  rivetted  nickel  steel  link  bored  also  for  the  pins  for 
four  separate  sets  of  top  chord  eyebars  and  for  the 
pins  for  two  diagonal  members. 

The  centre  section  of  the  post  is  provided  with  pairs 
of  longitudinal  gusset  plates  projecting  beyond  the 
flanges  and  bored  to  receive  pin  connection  for  sub- 
diagonal  and  horizontal  truss  members  in  both  the 
anchor  and  cantilever  arms.  The  horizontal  longitu- 
dinal strut  connected  to  the  post  at  this  point  is' pro- 
vided with  a  telescopic  adjustment  to  permit  the  post 
to  be  erected  in  a  temporary  position  15  ins.  out  of 
plumb  at  the  top  and  afterwards  to  be  moved  into  a 
vertical  line. 


All  concrete  specifications  for  important  structures 
should  definitely  require  that  the  sand  shall  be  actually 
tested  in  a  laboratory  with  the  brand  of  cement  to  be 
Used  in  the  structure,  and  shall  be  rejected  if  it  does 
not  reach  the  standard  strength  in  tension  and  com- 
pression. 


Concrete  Poles  and  the  Possible  Maximum 
Loads  on  Pole  Lines 

IT  is  widely  conceded  among  engineers  who  are 
confronted  with  the  task  of  providing  a  suitable 
substitute  for  the  present  timber  pole  that  the 
concrete  product  is  the  only  practical  solution  of 
the  problem.  The  two  foremost  points  in  which  the 
concrete  pole  is  superior  to  that  of  wood  are  the  facts 
that  a  properly  constructed  concrete  pole  is  practically 
everlasting,  and  that  almost  all  such  poles  can  be  de- 
signed so  as  to  make  them  much  stronger  and  far  more 
stable  than  the  timber  product.  Aside  from  the  actual 
strength  of  wires,  the  stability  of  all  supports  for  elec- 
tric conductors  is  the  main  factor  which  governs  the 
length  of  wire  spans,  and  inasmuch  as  the  stability  of 
concrete  poles  can  be  made  greatly  to  exceed  that  of 
wooden  poles,  the  fact  is  probably  established  that  ex- 
tremely long  wire  spans  will  accompany  the  advent  of 
concrete  poles  for  general  use. 

Many  engineers  have  published  figures  represent- 
ing the  possible  theoretical  loads  on  pole  lines,  the 
main  factor  in  all  such  calculations  being  an  assumed 
violet  wind  pressure  acting  against  ice-covered  wires. 
In  addition  to  this  the  assumption  is  also  made,  that 
the  above  conditions  may  be  accompanied  with  a  tem- 
perature of  10  deg.  below  zero,  and  that  the  consequent 
contraction  of  the  wires  might  cause  them  all  to  break 
in  the  same  span.  It  is  claimed  in  this  connection, 
under  the  above  conditions,  with  the  wind  blowing  in 
a  direction  parallel  to  the  wires,  that  the  maximum 
load  occurs  in  this  direction  on  the  pole  next  adjacent 
to  the  broken  span. 

The  foregoing  conditions  are  apparently  very  un- 
called for  assumptions ;  statistics  have  shown  that  such 
a  simultaneous  combination  of  the  elements  is  a  very 
rare  occurrence.  No  engineer  attempts  to  figure  any 
structure  against  an  earthquake  or  a  cyclone;  still  such 
calamities  may  occur  in  any  locality,  at  any  time  and 
just  as  frequently  as  the  foregoing  combination  of 
conditions.  Viewing  the  situation  from  the  standpoint 
of  the  purchaser  who  invests  his  money  in  the  con- 
struction of  pole  lines,  one  must  realize  the  vast  im- 
portance of  considering  the  interest  on  the  increased 
capital  which  is  necessary  to  make  such  work  proof 
against  conditions  which  so  rarely  occur. 

Owing  to  the  peculiar  action  of  the  catenary  curve 
in  horizontally  suspended  wires,  a  very  slight  move- 
ment of  the  wire  at  its  point  of  attachment  to  the  cross 
arm,  will  materially  affect  the  sag  at  the  centre  of 
span,  and  it  is  unreasonable  to  conceive  of  any  suitabie 
attachment  betwen  the  wire  and  the  insulator,  which 
will  not  allow  such  wire  to  slip,  in  case  of  breakage  of 
wire,  so  that  the  sag  will  touch  the  ground  at  the  cen- 
tre of  span  and  relieve  the  pole  from  about  50  per  cent, 
of  the  extreme  load  against  which  it  is  usually  figured. 

The  vertical  load  on  any  support  for  electric  con- 
ductors is  of  little  consequence  as  compared  with  the 
possible  side  pull  in  a  horizontal  direction  at  right 
angles  to  the  wires.  A  properly  designed  concrete 
pole,  therefore,  should  be  widest  at  the  ground  line 
and  tapering  both  ways  therefrom;  provided,  however, 
that  the  bases  of  such  poles  are  designed  with  sufficient 
area  so  as  to  support  the  combined  weight  of  ice-cover- 
ed wires.  The  width  of  the  pole  at  the  ground  line 
should  be  made  so  as  to  resist  the  horizontal  action  of 
wind  pressure  blowing  at  the  rate  of  70  miles  per  hour, 
at  right  angles  to  wires  covered  with  Yi-\\\.  of  ice. 

Many  high  tension  transmission  lines  have  been 
constructed  with  spans  up  to  1,200  ft.     Such  long 
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spans  are  made  possible  through  the  use  of  steel  tow- 
ers with  wide  bases.  There  seems  to  be  no  authentic 
reason  why  trolley  wires  for  electric  railways  should 
not  be  hung  on  longer  spans  than  are  now  being  used 
in  connection  with  standard  construction  of  such  lines. 
The  only  apparent  objection  to  long  spans  for  such 
service  is  the  sag  in  trolley  wires  which  must  be  re- 
duced to  a  minimum  on  account  of  the  limited  move- 
ment of  the  trolley  pole.  Through  the  use  of  the  well 
known  catenary  suspension  in  which  the  trolley  wire 
is  supported  from  a  messenger  cable,  the  sag  in  trol- 
ley wires  can  be  eliminated  entirely,  and  the  length  of 
spans  in  such  lines  is  governed  only  by  the  economi- 
cal strength  of  the  messenger  cable.  Owing  to  the 
possibility  of  cross-circuits  being  caused  by  the  side 
sway  in  telegraph  and  telephone  wires,  the  use  of  long 
spans  in  this  connection  has  been  questioned.  It 
seems  reasonable  to  believe,  however,  that  this  objec- 
tion can  be  overcome  through  the  use  of  insulators 
staggered  alternately  above  and  below  the  cross-arm, 
and  while  we  believe  that  minimum  increases  in  wire 
spans  can  be  accomplished  with  telegraph  and  tele- 
phone lines,  still  there  is  really  no  authentic  reason 
against  the  adoption  of  increased  spans  for  all  con- 
crete pole  lines  which  are  erected  for  the  support  of 
electric  conductors. 

The  development  of  concrete  poles  and  the  im- 
proved method  of  setting  them  result  in  extreme  sta- 
bility, greatly  increased  spans  and  a  consequent  re- 
duction in  first  cost  per  mile,  through  the  elimination 
of  many  poles,  cross-arms,  insulators,  and  labor.  For 
example:  An  ordinary  pole  line  using  50  30-ft.  cedar 
poles  per  mile,  set  up  with  cross-arms  and  insulators 
attached,  ready  for  wires,  costs  in  this  vicinity,  about 
$650  per  mile,  with  a  probable  life  of  15  years  and  the 
possibility  of  renewing  it  entirely  after  every  storm 
of  any  consequence.  Substituting  good  concrete  poles 
for  this  same  service,  using  30  30-ft.  poles  per  mile, 
Set  up  with  all  attachments  ready  for  wires,  the  cost 
per  mile  will  not  exceed  $600  and  the  line  will  last  in- 
definitely. •  ' 

In  view  of  the  above  conditions,  it  does  not  re- 
quire any  great  amount  of  forethought  on  the  part  of 
the  conservative  pole  purchaser  to  realize  that  con- 
crete poles  will  eventually  not  only  solve  one  and  all 
of  his  present  pole  troubles,  but,  that,  in  the  long  run 
a  saving  of  many  thousands  of  dollars  can  be  effected 
through' the  elimination  of  constant  maintenance,  fre- 
quent renewals  and  unnecessary  first  cost  of  heavy 
construction. — Concrete-Cement  Age. 

Optimism  from  Sherbrooke 

The  City  Engineer  of  Sherbrooke,  Mr.  Tims.  Trcin- 
blay.  sends  the  Contract  Record  and  Engineering  Re 
View  quite  a  cheering  report  on  the  status  of  business, 
in  that  city.  Conditions  generally,  he  reports,  are 
good.  The  machine  shop-,  and  steel  manufacturing 
plants  are  working  on  short  tunc,  but  some  manufac- 
turing industries  arc  benefiting  by  the  war,  having 
received  large  orders  from  the  Government.  The  citj 
is  undertaking  all  the  permanent  work  possible,  with 
a  view  to  maintaining  employment.  The  works  now 
in  progress  comprise  a  considerable  amount  of  brick 
sewers  and  water  mains.  Concrete  sidewalks  are  in 
course  of  construction  on  ,1  number  of  streets.  \'e.\t 
season's  work  will  entail  large  expenditures,  particu- 
larly in  regard  to  the  extension  of  sewer  and  watei 
m. tins.    Concrete  sidewalks  are  in  course  of  construe 


tion  on  a  number  of  streets.  Xext  season's  work  will 
entail  large  expenditures,  particularly  in  regard  to  the 
extension  of  sewer  and  water  mains.  Mr.  Tremblay 
refers  to  the  possibility  of  a  start  being  made  on  the 
trunk  sewerage  system,  plans  for  which  he  is  now 
preparing  and  which  will  cost  perhaps  $500,000.  Pav- 
ing and  concrete  sidewalk  construction  will  probably 
mean  an  additional  outlay  of  $150,000.  The  works 
carried  out  in  Sherbrooke  so  far  have  been  done  on 
money  raised  by  the  issue  of  debentures  more  than  a 
year  ago,  consequently  no  financial  difficulties  have 
been  encountered  so  far. 


Large  New  Picture  House  for  Montreal 

Messrs.  I'arott,  lilackader  and  W  ebster,  Montreal, 
(with  Mr.  A.  E.  Westover,  Philadelphia,  as  consult- 
ing architect)  have  drawn  up  plans  for  a  very  large 
moving  picture  theatre,  to  be  erected  on  St.  Denis 
Street,  between  St.  Catherine  and  ( hitario  Streets. 
The  site  is  120  x  195,  and  the  theatre  will  provide  ac- 
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Proposed  St.  Denis  Theatre.  Montreal. 


eotnmodation  for  3,(X)0  people.  The  front  section  of 
the  building  will  consist  of  floors  of  offices,  while  on 
the  ground  floor  there  will  be  accommodation  for 
four  stores.  In  addition  to  the  auditorium,  there  will 
be  a  very  large  gallery,  cantilever  construction  being 
employed  so  as  to  eliminate  all  columns  and  to  give  an 
interrupted  view  of  the  stage,  which  will  be  55  feet 
deep.  Exits  will  be  provided  on  the  four  sides,  en- 
abling the  theatre  to  be  emptied  in  ei^ht  minutes.  The 
building  will  be  fireproof,  and  of  steel  and  concrete 
construction.  The  exterior  is  to  be  of  gla/ed  terra 
COtta  with  a  limestone  base;  the  interior  will  be  of 
plaster  and  imitation  marble,  the  decorations  being  ill 
the  Adams  style.  The  entrance  will  have  an  orna- 
mental marquee.  The  ventilation  System  is  to  be  In 
means  of  forced  air,  and  the  ventilating  and  heating 
apparatus  will  he  located  111  the  basement  and  under 
the  Stage.  There  will  be  a  duplicate  heating  plant  lor 
use  in  the  event  of  breakdown.  Ventilating  fans  will 
be  installed  on  the  roof.    To  guard  against  lire,  the 

cinematograph  machines  will  be  housed  on  the  roof. 
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Arrangement  and  Operation  of  the  Canada 
Cement  Company's  Plant  No.  1 


THE  plants  ni  tlic  Canada  Cement  Company, 
Limited,  are  numbered  from  east  to  west, 
hence  the  plant  described  in  this  article,  which 
is  the  farthest  east,  is  designated  as  Plant 
No.  1.  The  original  plant  was  built  in  1907  by  the 
Lakefield  Portland  Cement  Company,  and,  together 
with  Plants  No.  2  to  No.  10  inclusive,  passed  into 
the  haiul>  of  the  Canada  lenient  Company,  Limited, 
in  1909.  Since  that  time  additional  property  has  been 
acquired  and  extensive  additions  have  been  made  to 
the  plant,  increasing  its  capacity  from  1,200  barrels 
per  day  to  a  capacity  of  12,000  barrels  per  day. 

The  property  is  situated  about  nine  miles  east  of 
the  centre  of  Montreal,  on  the  north  bank  of  the  St. 
Lawrence  River.  At  the  foot  of  the  company's  prop- 
erty, the  Harbour  Commissioners  of  Montreal  are  now 
building  a  concrete  dock  five  hundred  feet  Ion?,  which, 


phase,  and  is  transformed  to  550  volts  for  motors  and 
1 10  volts  for  lighting. 

Water  is  supplied  from  the  river  by  motor-driven 
turbine  pumps.  All  departments  are  connected  by 
telephone  to  the  plant  office,  stores  and  electric  sub- 
station. There  are  some  six  miles  of  railway  track  on 
the  property,  owned  and  maintained  by  the  company, 
upon  which  both  railways  operate. 

The  original  plant  had  a  capacity  of  1,200  barrels 
per  day.  This  was  first  increased  to  4,000  barrels,  and 
later  to  6,000  barrels  per  day.  The  original  plant,  to- 
gether with  these  extensions,  is  now  known  as  "Mill 
A."  Before  "Mill  A"  was  completed  a  further  exten- 
sion was  decided  upon,  and  this  extension,  which  was 
completed  within  the  past  year,  is  now  known  as 
"Mill  B."  It  is  arranged  as  a  separate  unit  of  6,000 
barrels  capacity,  but  the  kilns  are  placed  alongside  the 


View  of  plant  from  top  of  Stock  House  No.  4  (during  construction.) 


when  completed,  will  be  leased  to  the  company  and 
will  provide  facilities  for  receiving  coal  on  the  site 
of  the  plant,  and  for  shipping  cement  direct  by  water 
to  the  ports  of  the  Maritime  Provinces  and  the  Great 
Lakes. 

The  Canadian  Northern  Quebec  Railway  and  the 
Montreal  Terminal  Railway  (electric)  cross  the  prop- 
erty. The  former  connects  with  all  steam  roads  en- 
tering Montreal,  and  the  latter  permits  of  delivery  to 
all  parts  of  Montreal  and  its  suburbs  by  street  railway 
Hat  cars. 

The  plant  is  operated  on  the  dry  process,  coal  be- 
ing used  in  the  kilns.  The  raw  materials  are  rock  and 
clay,  both  of  which  are  obtained  close  to  the  plant, 
but  the  composition  of  the  rock  is  such  that  only  a 
very  small  proportion  of  clay  is  required. 

The  plant  is  electrically  operated  throughout,  all 
the  larger  machines  having  individual  motors  and  the 
smaller  ones  being  grouped.  The  power,  which  is 
purchased  from  the  Montreal  Light,  Heat  &  Power 
Company,  is  delivered  at  10.000  volts,  60  cycles,  3 


kilns  in  "Mill  A,"  forming  one  long  kiln  department, 
which  is  supplied  with  fuel  from  a  single  coal  depart- 
ment. Three  of  the  kilns  in  the  centre  of  the  depart- 
ment are  arranged  to  receive  their  feed  from  and  to 
discharge  their  clinker  to  either  mill,  for  the  purpose 
of  balancing  .  operations.  The  raw  and  clinker  grind- 
ing departments  in  "Mill  B"  are  combined  in  a  single 
unit,  and  the  machines  are  so  arranged  that  part  of 
them  can  be  used  for  grinding  either  raw  material  or 
clinker,  as  required. 

The  block  plan  reproduced  herewith  shows  the 
general  arrangement  of  the  plant,  its  division  into 
mills  "A"  and  "B"  and  the  sequence  of  operations. 

The  quarry,  which  is  immediately  adjacent  to  the 
mill,  is  at  present  worked  to  a  depth  of  about  55  feet. 
Most  of  the  drilling  is  done  by  electrically-operated 
well  drills,  but  air  drills  are  used  on  some  of  the  lower 
benches  and  for  sinking  purposes.  Three  75-ton  steam 
shovels  load  rock  into  standard  gauge  side-dump 
cars,  which  are  pulled  up  inclines  to  the  crushers  by 
electric  hoists. 

Rock  Crushing,  Storage  and  Drying. — In  "Mill  A" 
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Kominuters  and  Tube  Mills  in  Grinding  Department.  Mill  B  (during  construction). 


the  crusher  equipment  consists  of  a  No.  11  gyratory 
crusher,  followed  by  two  pairs  of  54-in.  x  24-in.  crush- 
ing rolls.  The  crushed  rock  is  delivered  by  two  24-in. 
bucket  conveyors  either  to  storage  or  to  bins  over 
three  6  ft.  x  100  ft.  dryers. 

In  "Mill  B"  the  first  crushing  is  done  by  a  36-in.  x 
60-in.  Fairmount  crusher,  which  discharges  into  a  60- 
in.  inclined  pan  conveyor.  This  conveyor  discharges 
into  a  7  ft.  x  19  ft.  rotary  screen  with  2^-in.  perfora- 
tions. The  tailings  are  fed  to  three  No.  6  gyratory 
crushers,  the  product  of  which,  together  with  the 
"lines"  from  the  screen,  is  delivered  to  two  bucket  con- 
veyors, which  carry  the  rock  to  large  concrete  bins 
back  of  and  above  the  dryers.  The  capacity  of  these 
bins  is  sufficient  for  two  days'  run.  Tins  dryer  depart- 
ment contains  nine  7  ft.  6-in.  x  60-in.  rotary  dryers, 


each  of  which  is  installed  directly  back  of  a  9'/>-it.  x 
150-ft.  kiln,  in  such  a  way  that  the  heat  of  the  gases 
from  the  kilns  is  utilized  in  the  dryers.  The  dryers 
discharge  the  rock  into  two  bucket  conveyors,  which 
carry  it  to  the  raw  mixing  department,  from  which  a 
belt  conveyor  then  carries  it  to  the  grinding  depart- 
ment. 

Kilns. —  For  convenience  of  inspection,  the  kiln  de- 
partment will  be  considered  before  passing  to  the  new 
grinding  department.  The  grinding  department  of 
"Mill  A"  will  be  dealt  with  later.  The  kiln  equipment 
consists  of  four  8  ft.  x  110  ft.,  four  8  ft.  x  125  ft.  and 
nine  9  ft.  6  in.  x  150  ft.  kilns.  The  first  eight  of  these 
kilns  operate  in  connection  witli  "Mill  A,"  and  the  last 
six  with  "Mill  15."  The  three  kilns  in  the  middle, 
Nos.  (\  10    and  11.  mav  receive  raw  material  from 
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cither  "Mill  A"  or  "Mill  B,"  and  discharge  clinker  to 
"Mill  A"  storage  or  to  one  of  the  bucket  conveyors 
leading  to  "Mill  H"  storage. 

Vertical  coolers  are  used  in  connection  with  "Mill 
A"  storage,  hut  no  coolers  are  provided  for  "Mill  1!" 
storage,  as  it  has  a  capacity  of  400,000  barrels  of  clink- 
er, and  is  divided  into  two  compartments,  so  that 
while  hot  clinker  is  being  dumped  into  one,  the  cool 
clinker  1-  heing  drawn  from  the  other.  Clinker  is  put 
into  and  taken  out  of  all  of  the  storages  by  means  of 
bucket  conveyors. 

Grinding  Department  "Mill  B." — This  department 
contains  both  the  raw  and  clinker  grinding  under  one 
roof.  The  equipment  consists  of  fifteen  No.  85  kom- 
inuters  and  nineteen  No.  18  tube  mills  in  parallel  rows. 
The  feed  bins  arc  placed  in  a  line  between  them,  and 
the  drives  for  the  mills  project  through  the  walls  into 
motor  sheds  on  the  outside.  Five  kominuters  and  five 
tube  mills  in  the  middle  have  their  feed  and  discharge 
conveyors  so  arranged  that  they  can  be  utilized  on 
either  material. 

The  rock  and  clay  mixture  iN  brought  from  the  mix- 
ing department  by  belt  conveyors,  with  a  tripper  for 
discharging  into  the  kominuter  bins.  Clinker  is 
brought  from  the  bucket  conveyors  of  the  storage  by 
a  24-in.  belt  conveyor  to  a  mixing  tower,  where  the 
gypsum  is  added.  From  the  bins  in  the  mixing  tower 
a  24-in.  belt  with  a  tripper  carries  the  clinker  to  the 
bins  over  the  clinker  grinding  kominuters.  This  belt 
runs  over  a  weightometer,  giving  a  continuous  record 
of  the  number  of  barrels  ground. 

The  material  from  the  kominuters  is  elevated  and 
led  to  the  corresponding  tube  mills,  from  which  the 
raw  material  is  carried  by  a  belt  conveyor  to  the  kiln 
department,  and  the  finished  cement  by  a  belt  convey- 
or to  the  stock  house. 

A  gypsum  storage  with  a  capacity  sufficient  for 
five  months'  run  is  provided  in  connection  with  "Mill 
B."  The  gypsum  is  put  into  and  taken  out  of  this  stor- 
age by  an  18-in.  bucket  conveyor.  In  taking  gypsum 
out  of  storage  the  bucket  conveyor  discharges  on  to  a 
belt  conveyor,  which  carries  the  gypsum  to  the  mixing 
tower,  where  it  is  added  to  the  clinker. 

Stock  Houses  Nos.  3  to  6. — Owing  to  the  long  w  in- 
ter season,  with  its  necessarily  small  demand  for  ce- 
ment, the  output  for  practically  the  entire  year  must 
be  shipped  in  about  seven  months.  This  requires 
large  storage  and  packing  capacity.  To  meet  these 
conditions,  the  company  has  evolved  a  type  of  stock 
house  which  is  particularly  satisfactory  from  the 
standpoints  of  convenience,  capacity  and  design. 
Stock  Houses  Nos.  3,  4.  5  and  6  are  of  this  type.  They 
are  100  ft.  x  200  ft.  x  50  ft.  high  to  top  of  walls,  with 
the  exception  of  No.  3,  which  was  constructed  first, 
and  is  only  40  ft.  in  height. 

Each  stock  house  is  made  up  of  a  row  of  20  ft. 
square  bins  around  the  four  sides,  enclosing  a  central 
>torage  60  ft.  x  160  ft.  The  walls  are  of  reinforced 
concrete  and  the  roof  construction  of  steel.  The  bins 
are  filled  by  a  24-in.  belt  conveyor  with  a  tripper  in 
the  monitor.  Cement  is  drawn  out  by  16-in.  screw 
conveyors  in  cross  tunnels  beneath  the  floor,  spaced 
20  ft.  centres.  These  discharge  to  a  30-in.  belt  con- 
veyor, running  longitudinally  in  an  alley,  just  outside 
the  foundation.  Spouts  in  the  floor,  above  the  screw 
conveyors,  allow  for  drawing  from  any  of  the  small 
>ide  bins  or  from  the  central  storage.  When  filled  to 
capacity,  each  stock  house  holds  about  300,000  bbls. 

Stock  Houses  Nos.  1  and  2. — Stock  Houses  Nos.  1 


and  2  are  of  reinforced  concrete  with  buttressed  walls. 
They  also  have  screw  conveyors  beneath,  spaced  20  ft. 
centres,  discharging  to  a  belt  along  the  front.  Their 
capacity  is  about  120,000  bbls.  each. 

Distribution  of  Production. — The  distribution  of 
cement  to  these  storages  is  as  follows:  "Mill  A"  dis- 
charges to  Stock  Houses  Nos.  1  and  2  in  one  direction 
and  to  No.  3  in  the  other,  by  inclined  belts.  "Mill  B" 
discharges  by  an  inclined  belt  to  Stock  House  No.  4 
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and  by  a  transfer  belt  to  No.  6.  Both  Xo.  3  and  No.  6 
can  also  transfer  to  No.  5  as  an  overflow  from  either 
"Mill  A"  or  "Mill  B." 

Pack  Houses. — The  consideration  <>i  having  to  ship 
somewhat  more  than  double  the  daily  production,  dur- 
ing certain  periods  of  the  summer  season,  requires  an 
abnormal  packing  equipment.  The  present  arrange- 
ment allows  for  the  installing  of  twenty-four  Bates 
machines  in  Pack  House  No.  1  and  six  in  No.  2. 


Pack  House  No.  1  draws  cement  from  Stock  House.-. 
Nos.  3,  4,  5  and  6.  The  discharge  belts  of  these  de- 
liver to  either  of  two  36-in.  inclined  belts  leading  to 
the  distributing  tower  in  the  middle  of  the  pack  house. 
The  cement  from  each  belt  is  passed  through  a  rotary 
screen  and  on  to  another  36-in.  belt,  at  right  angles, 
filling  the  bins  of  one-half  of  the  building. 

The  building  consists  of  a  series  of  packing  sec- 
tions.    Each  section  is  separated  from  its  neighbor 


THE    CONTRACT  RECORD 


1299 


Pack  House  No.  1  and  loading  tracks 


by  two  railroad  tracks  running  through  at  right  angles 
to  the  building,  but  the  conveyor  portion  is  continu- 
ous over  the  whole.  A  double  bin,  in  eacrr  section, 
supplies  two  Bates  machines.  The  filled  bags  need 
to  be  trucked  only  a  few  feet  to  reach  the  cars  on 
either  side.  This  permits  of  using  one  machine  to 
either  track,  two  machines  to  one  track  or  one  machine 
to  two  tracks,  depending  upon  delays  clue  to  the  shunt- 
ing of  cars  or  repairs  to  machines. 

The  conveyor  bridge  has  two  floors.  The  upper 
floor  is  for  the  conveyor  and  the  lower,  a  through  run- 
way, is  used  for  distributing  bags  to  the  machines 
without  interfering  with  machine  operation  or  the 
shunting  of  cars.  Beneath  the  buildings  is  a  screw 
conveyor,  in  a  tunnel,  gathering  the  drip  from  the 
packing  machines.  This  runs  from  both  sides  to  an 
elevator  in  the  central  distributing  tower.  Here  it  is 
mixed  with  the  incoming  cement  and  again  passed 
thri j  11  «•  1 1  the  screens. 


Bag  Cleaning  and  Storage. — The  Bag  (.  leaning 
and  Storage  Building  connects  with  the  distributing 
runway  of  Pack  House  NTo.  1  at  its  southern  end.  One 
portion  has  two  floors.  The  lower  floor  is  for  the 
counting  and  cleaning  of  returned  bags  and  is  equip- 
ped with  four  large  bag  rumblers.  The  upper  lloor  is 
for  repairing  and  tying.  Tied  bags  are  bound  to- 
gether in  bundles  of  100  and  placed  in  the  storage  sec- 
tion, so  as  to  be  available  for  the  machines  at  any 
time.    This  has  a  capacity  of  about  2,000,000  tied  bags. 

Pack  House  No.  2. —  Back  House  No.  2  draws  ce- 
ment from  Stock  I  louses  No.  1  and  No.  2  and  is  simi- 
lar in  construction  to  Back  Mouse  No.  1,  except  that 
it  lias  only  one  track  between  each  section.  It  is  used 
largely  for  shipments  by  street  railway. 

Grinding  Department,  "Mill  A." — Returning  to 
"Mill  A,"  the  raw  grinding  equipment  consists  of  16 
Bonnot  pulverizers.  Clinker  grinding  is  done  by  14 
ball  mills,  followed  bv  1(>   tube    mills.    The  clinker 
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storage  has  a  capacity  of  100.000  bids,  and  is  served  by 
Iwo  bucket  con\evors.  Tliese  conveyors  carry  both 
the  clinker  and  the  gypsum  to  la  rye  overhead  bins, 
from  which  the)  arc  drawn  in  the  proper  proportions 
into  a  small  car.  The  car  is  then  hauled  by  an  electric 
hoist  and  i^  discharged  into  the  bins  over  the  ball 
mills. 

Coal  Department. —  The  Coal  Mill  is  located  north- 
east >>i  the  Kiln  liuilding  and  connected  with  it  by  a 
-crew  conveyor,  running  over  the  line  of  coal  tanks  in 
front  of  the  kilns.  Its  equipment  consists  of  six  in- 
direct driers,  two  kominuters,  and  six  5  ft.  x  10  ft.  tube 
mills.  Beyond  it  is  a  large  open  storage.  Two  grav- 
ity elevators  receive  the  coal  from  a  track  hopper,  de- 
livering either  to  the  dryer  bin  belt  or  to  a  belt  in  the 
bridge  over  the  storage.  This  bridge  is  500  ft.  long. 
A  similar  belt,  in  a  tunnel  beneath,  returns  the  coal  to 


the  elevators,  which  discharge  it  to  the  dryer  bin  belt. 

Coal  Unloading  Dock. — The  dock  now  under  con- 
struction will  be  equipped  with  an  electrically-oper- 
ated coal  unloading  bridge  over  400  ft.  long,  having  a 
handling  capacity  of  200  tons  per  hour,  and  providing 
a  storage  for  200,000  tons.  The  same  machinery  will 
•reclaim  from  storage  and  load  into  cars  for  haulage 
to  the  plant. 

Laboratories  and  Shops. — Fully  equipped  labora- 
tories occupy  a  portion  of  the  Office  Building,  in  which 
continuous  tests  are  made  of  the  raw  materials  and 
finished  cement.  The  Stores  are  located  just  east  of 
Clinker  Storage  "A."  Adjoining  them  are  the  Ma- 
chine Shop  and  Blacksmith  Shop.  These,  together 
with  the  Carpenter  Shop,  make  it  possible  to  do  all 
ordinary  repair  work  promptly. 


Cement  In  Lumber  Dry-Kilns 

Concrete  Provides  Efficient  Insulation  Against  Radiation  or 
Other  Heat  Losses,  as  Well  as  Against  Entrance  of  Moisture 

By  G.  D.  Grain,  Jr 


WHEREVER  tightness  against  both  moisture 
and  air  is  desired,  the  use  of  concrete  has 
become  practically  a  foregone  conclusion  in 
recent    years.     Conspicuous    examples  in 
proof  of  this  are  found  in  the  use  of  reinforced  con- 
crete for  the  construction  of  grain  bins  and  elevators 
and  other  such  necessarily  moisture-proof  structures. 

A  somewhat  inconspicuous,  but  nevertheless  im- 
portant, illustration  of  the  same  valuable  properties 
of  concrete  is  found  in  the  use  made  of  it  in  construct- 
ing the  dry-kilns  now  generally  employed  in  all  of  the 
larger  establishments  that  must  use  lumber  in  their 
operations.  These  kilns,  the  purpose  of  which  is  to 
remove  by  artificial  means  the  moisture  from  green 
lumber,  should,  of  course,  be  perfectly  tight,  in  order 
to  secure  the  best  results;  and  experience  has  shown 
designers  of  such  structures,  and  wood  users  general- 
ly, that  the  liberal  use  of  concrete  is  the  best  way  to 
do  this. 

A  dry-kiln  built  for  a  Louisville  wagon  manufac- 
turing concern  in  1906  is  as  interesting  a  piece  of  work 
as  can  be  found.  Its  relatively  long  period  of  use  is 
also  of  interest  as  demonstrating  the  efficiency  and 
durability  of  the  kiln. 

This  wagon  company  uses  large  quantities  of  lum- 
ber, principally  oak  and  hickory ;  and  inasmuch  as  it 
is  highly  desirable,  if  not  essential,  to  keep  the  plan  in 
practically  uniform  operation  as  much  of  the  time  as 
possible,  a  large  and  efficient  dry-kiln  was  needed  to 
make  certain  that  there  would  always  be  on  hand  an 
ample  supply  of  well-cured  material.  In  certain  sea- 
sons  the  natural  supply  of  air-dried  material  is  fre- 
quently very  short;  and  as  it  takes  about  four  years 
for  a  4  by  4  stick  of  hardwood  to  season  in  the  yard, 
the  advantage  of  an  efficient  dry-kiln  is  obvious  as  a 
means  of  hastening  operations. 

The  requirements  of  a  dry-kiln  being  as  indicated, 
the  use  of  a  material  which  would  prevent  the  radia- 
tion or  other  loss  of  the  heat  introduced  was  obviously 
necessary ;  and  for  this  purpose  the  contractor  hit  upon 
concrete  in  conjunction  with  hollow  fireproof  tile — a 
combination  that  eliminates  the  otherwise  almost  con- 
stant danger  of  fire  in  such  structures. 


A  rather  odd  situation  controlled  the  design  of  this 
dry-kiln  as  to  the  method  of  drying,  which  provides 
for  the  use  of  two  distinct  processes — one  as  steam 
radiation  system,  as  used  in  the  "Andrews"  type  of 
condenser  kilns;  and  the  other,  a  hot-air  blast,  this 
being  known  among  lumbermen  as  the  "common- 
sense"  ki'.n.  The  company  had  not  fully  satisfied  it- 
self as  to  which  method  was  most  efficient,  and  there- 
fore decided  to  make  arrangements  to  use  both. 

The  building  measures  101  ft.  long  by  91  ft.  6  in. 
wide ;  and  in  order  to  enable  the  two  systems  to  be 
used  side  by  side,  the  yard  track  carrying  the  cars  of 
lumber  into  the  kiln  was  run  between  two  separate 
sections,  one  of  which  contained  the  blast  system,  and 
the  other  the  steam  radiation  system.  The  former 
consists  of  a  series  of  six  chambers  of  about  equal 
width,  but  of  only  half  the  depth  of  a  similar  series  on 
the  other  side,  in  which  the  steam  is  used. 

In  order  to  prevent  moisture  creeping  in  from  be- 
low, or  heat  escaping  in  that  direction,  concrete  floors 
are  used  throughout  the  building,  a  slab  about  5  in. 
thick,  with  a  1-in.  top  coat,  being  used. 

The  two  systems  calling  for  different  systems  of 
placing  the  lumber,  the  construction  plans  of  the  two 
sides  were  also  necessarily  different.  The  most  con- 
spicuous difference,  perhaps,  lies  in  the  height  of  the 
floors  themselves.  The  tracks  in  the  several  chambers 
are  necessarily  higher  than  the  track  entering  the 
building,  the  method  of  handling  the  lumber  being  to 
bring  in  a  loaded  truck  from  the  yard,  set  sidewise  on 
another  truck,  so  that  it  can  be  rolled  off  onto  the 
track  in  the  chamber  in  which  the  lumber  is  to  lie 
dried.  No  turntable  is  necessary,  the  tracks  in  the  dry- 
ing chambers  running  at  right  angles  to  the  track  en- 
tering the  building. 

In  the  hot-blast  side,  the  hot  air  being  forced 
through  the  several  chambers  by  a  fan  and  suction 
system,  which  carries  the  air  through  at  one  side  and 
back  by  the  other,  it  is  not  desirable  for  the  lumber 
to  be  much  elevated  ;  and  the  floor  is  therefore  raised 
to  the  level  at  which  the  car  must  enter  these  chambers 
from  the  track  from  the  yard.    The  concrete  floor  in 
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this  side  of  the  building,  therefore,  rests  upon  a  fill  of 
cinders,  which  brings  it  up  to  the  proper  level. 

On  the  other  side  of  the  building,  however,  the 
heat  which  effects  the  drying  conies  from  1-in.  pipes 
running  along  the  floor,  and  the  lumber  must  be  ele- 
vated aboVe  these.  The  floor  proper,  therefore,  is 
flush  with  the  floor  on  which  the  entering  track  runs, 
the  tracks  in  the  chambers  on  this  side  being  support- 
ed on  steel  standards  inches  in  diameter,  which 
in  turn  are  bolted  to  concrete  piers.  The  tracks  on 
the  other  side  rest  on  dwarf  concrete  walls  12  inches 
thick. 

The  walls  dividing  the  several  drying  chambers  are 
composed  of  8-in.  hollow  tile,  coated  on  each  side 
with  an  inch  thickness  of  a  cement  mixture.  The  roof 
is  a  rather  curious,  but  wholly  effective  affair,  made 
up  of  several  distinct  layers  of  different  materials,  the 
rising  tendency  of  heated  air  making  it  especially 
necessary  to  provide  against  loss  of  heat  at  the  top 
of  the  building. 

Immediately  above  each  chamber,  constituting  the 
inside  ceiling  finish,  is  a  2-in.  thickness  of  a  concrete 
mixture,  applied  as  if  it  were  plaster.  The  4-in.  thick- 
ness above  this,  constituting  the  roof  structure  pro- 
per, is  of  the  ordinary  floor-plan  used  in  many  build- 
ings, consisting  of  a  series  of  ribs  or  beams,  the  spaces 
between  these  being  filled  with  hollow  tile.  These 
beams  run  at  right  angles  to  the  walls,  and  derive  part 
of  their  support  from  them. 

On  top  of  this  roof-slab  of  concrete  and  tile,  a 
thick  layer  of  cinders  is  used,  ranging  from  about  6 
in.  at  the  edge  to  twice  that,  according  to  the  pitch  of 
the  roof.  This  in  turn  is  covered  with  composition 
roofing,  making  a  quadruplicate  roof  which  has  proved 
very  efficient  in  keeping  the  heat  in  the  building. 

Patented  doors  and  door-hangers  are  used  at  the 
entrances  of  the  building,  as  well  as  to  the  several 
chambers,  set  in  concrete  frames  to  prevent  the  out- 
side temperature  from  affecting  the  drying  process. 
The  careful  separation  of  the  drying  chambers  from 
the  passage  on  which  the  entering  track  runs  is  par- 
ticularly necessary,  in.  view  of  the  fact  that  this  pass- 
age is  lighted  from  above  by  means  of  skylights,  and 
it  is  difficult  so  to  adjust  ordinary  skylights  so  as  to 
make  them  air-tight.  In  this  case,  accordingly,  the 
lights  rest  on  concrete  frames. 

Heat  for  tile  hot-blast  sections,  and  steam  for  the 
other  side  of  the  drying  plant,  are  furnished  by  the 
power  plant  of  the  company,  which  is  only  about  100 
feet  distant.  Both  are  conveyed  overhead  by  means  of 
asbestos-covered  pipes.  Exhaust  steam  is  used  dur- 
ing the  day,  live  steam  being  provided  at  night  when 
there  is  any  lumber  drying. 

The  dry-kiln  has  proved  completely  satisfactory  to 
the  company,  handling  very  efficiently  all  of  the  lum- 
ber which  has  to  be  dried  ;  and,  it  may  be  remarked,  the 
company  has  not  yet  fully  decided  which  drying  sys- 
tem it  prefers. — Cement  World. 

In  connection  with  the  walls  of  a  brick  building  it 
was  desired  to  clean  and  brighten  the  terra  COtta 
trimming,  the  bricks  being  of  a  deep  lan  color,  while 
the  terra  cotta  was  of  a  light  cream  that  had  turned 
dark  and  was  unsightly  from  many  years'  exposure. 
In  answer  to  this  question  by  a  correspondent  of  the 
Painters  Magazine,  the  latter  furnishes  the  following! 
The  simplest  way  to  accomplish  this  is  to  mix  two 
pounds  of  powdered  pumice  and  one  pint  of  liquid 
ammonia  with  one  gallon  of  sofl  soap,  applying  the 
mixture  to  the  surface  to  be  cleaned  with  a  fibre  wall 


brush,  allowing  it  to  remain  about  thirty  minutes. 
Then  rub  briskly  with  a  good  scrubbing  brush.  When 
on  trial  it  shows  that  the  compound  has  done  its 
work,  clean  it  off  With  lukewarm  water  by  using  a 
large  sponge  and  rinse,  if  possible,  with  a  hose,  other- 
wise with  the  sponge  and  a  liberal  supply  of  clear 
water.  If  after  drying  the  terra  cotta  appears  dull, 
it  may  be  revived  by  rubbing  it  over  with  a  cloth 
saturated  with  kerosene  oil,  which  will  give  it  some- 
what of  a  "sheen." 


Unprecedented  Trussed  Spans 

DESIGNS  and  estimates  for  a  $75,000,000  high 
level  bridge  across  San  Francisco  Bay  have 
been  prepared  by  Charles  E.  Eowler,  accord- 
ing to  the  Engineering  Record.  They  in- 
clude terminal  structures  at  both  ends,  a  20,000-ft.  ap- 
proach and  800-ft.  cantilever  spans  at  one  end  and  a 
(>.700-ft.  five-span  $49,000,000  crossing  from  Telegraph 
Mill  to  Goat  Island.  The  important  features  outlined 
in  the  general  design  presented  include  beside  the  un- 
precedented dimensions,  the  general  outlines  of  the 
trusses,  the  character  of  the  sub-structure  and  the  de- 
tails of  main  pedestals  and  compression  chords  for  the 
cantilever  arms. 

The  bridge  is  designed  for  a  capacity  of  60,000,000 
people  and  56,000,000  tons  of  freight  annually,  and  is 
proportioned  for  two  steam  railway  tracks,  two  elec- 
tric car  tracks,  and  two  20-ft.  roadways  giving  an  as- 
sumed loading  at  18,000  lbs.  per  linear  foot.  The  can- 
tilever structure,  symmetrical  about  the  centre  point, 
has  a  clearance  of  150  ft.  above  high  tide  and  has  three 
2,000-ft.  spans,  four  250-ft.  intermediate  towers  and 
two  1,350-ft.  shore  spans.  The  main  spans  have  650- 
ft.  cantilever  arms  and  700-ft.  suspended  trusses,  while 
the  end  spans  have  650-ft.  cantilever  arms  and  700-ft. 
trusses  connected  to  them  at  one  end  and  supported 
on  the  abutments  at  the  other  end.  The  depth  of  the 
trusses  vary  from  75  to  450  ft.  and  the  horizontal  dis- 
tance between  them  varies  from  65  ft.  in  the  clear  at 
the  centre  to  126  ft.  at  the  towers.  The  trusses  have 
100-ft.  panels  with  single  diagonals  and  curved  top 
and  bottom  chords. 

The  cantilever  bottom  chords  are  octagonal  tubes 
14  ft.  in  outside  diameter  made  up  of  eight  sets  of 
three  built  I-beams  18  ins.  deep  with  outside  and  in- 
side flange  cover  plates  forming  the  interior  and  ex- 
terior surfaces  of  the  tubes.  They  are  stiffened  1>\ 
solid  web  transverse  diaphragms  reinforced  by  heavy 
vertical  horizontal  and  flange  angles.  A  typical  sec- 
tion is  built  up  of  1-J4  x  70,  l-)4  x  54,  \y2  x  50,  1  x  26, 
1J4  X  21  and  1  X  18-in.  plates,  and  ninety-six  <>  x  6  x 
•<i-in.  flange  angles,  giving  a  total  cross-sectional  area 
<  if  3,602  sq.  ins. 

Kaeh  of  the  four  vertical  posts  of  each  tower  will 
have  a  built  up  shoe  planed  to  a  long  radius  bearing  to 
provide  adjustment  for  deflections  in  the  span.  Nickel 
steel  will  be  used  lor  the  suspended  spans  and  for  long 
tension  members  in  the  cantilever  arms.  The  con- 
crete piers  with  very  dee])  foundations  will  be  frus- 
trums  of  cones  providing  extended  footings  to  secure 
sufficient  bearing  and  having  granite  tops  35  ft.  high 
f'>  (list  ribllte  the  loads  over  the  concrete.  It  is  as- 
sumed that  the  bridge  can  he  completed  in  about  ten 
years. 

I'foper  provision  should  be  made  in  concrete  roll 
struction  for  temperature  changes  either  by  reinforce 
incut  or  by  expansion  joints. 
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Permissible  Pollution  in  Raw  Water  to  be 
Filtered  for  Domestic  Consumption 

By  Geo.  W.  Fuller,  New  York  City 


WHILE  for  sonic  years  this  question  of  the  pro- 
per loading  or  burden  on  filters  has  been 
considered  in  many  places  and  attempts 
have  been  made  to  hx  some  sort  of  a 
standard  which  would  serve  the  purpose,  these  at- 
tempts have  met  with  very  little  success.  The  dif- 
ficulties of  fixing  such  a  standard  are  self-evident.  It 
is  rather  obvious  that  no  exact  relationship  exists 
between  the  sanitary  quality  of  the  water  and  the 
number  of  bacteria  present,  no  matter  how  the  bac- 
teria are  tested,  whether  in  the  form  of  total  bacteria 
or  some  special  form  such  as  the  colon  bacillus.  It 
is  possible  that  some  waters  should  have  good  sani- 
tary properties  and  yet  have  a  rather  large  number  of 
bacteria.  Other  waters,  again,  which  might  be  rela- 
tively free  from  bacteria,  would  show  themselves  to 
be  unhealthful. 

\\  bile  it  has  been  clearly  recognized  that  some 
limits,  definite  if  possible,  should  be  placed  on  the 
proper  burden  for  filter  plants,  no  such  limit  has,  until 
recent  times,  been  established. 

B.  Coli  as  a  Basis  of  Determination 

The  first  question  that  arises  for  determination  is, 
How  shall  the  quality  of  a  water  be  measured  or  de- 
termined? For  bacterial  purposes,  bacteria  have  been 
taken  in  various  ways,  measuring  the  total  number 
of  bacteria  either  at  20  deg.  Centigrade  or  37  deg. 
I  Centigrade  on  various  media.  Then,  again,  special 
bacteria,  such  as  the  B.  coli,  may  be  considered  a 
better  indication  of  the  fecal  pollution  than  total  bac- 
teria. In  some  extreme  cases  experiments  have  sug- 
gested the  taking  of  the  actual  determination  of  dis- 
ease bacteria,  such  as  the  typhoid  bacillus  or  the 
cholera  bacillus,  as  a  guide  to  the  true  disease-carry- 
ing sources  of  pollution.  Each  of  these  methods  has 
some  advantages  and  some  disadvantages. 

Considering  the  last,  the  direct  determination  of 
disease-producing  bacteria,  this  is  practically  ruled 
out  by  the  difficulty  of  making  such  determinations, 
ft  has  not  yet  been  generally  feasible  to  determine 
with  precision  and  certainty  whether  bacteria  such 
as  the  typhoid  are  present  in  any  water,  and  while 
such  determination  is  sometimes  successful  it  has  not 
been  generally  so.  In  addition,  we  are  not  quite  sure 
as  to  the  limitations  of  water-borne  diseases  to  any 
specific  small  number  of  kinds,  and  it  would  be  quite 
possible  that  even  exact  and  positive  exclusion  of  a 
certain  small  number  of  organisms  would  not  be  a 
guarantee  that  the  water  could  not  contain  some  other 
disease-producing  bacillus  which  has  not  yet  definitely 
been  determined  as  such. 

The  determination  of  the  total  number  of  bacteria 
present  has  been  the  simplest  and  most  common  form 
of  water  analysis  procedure,  and  has  considerable 
value.  The  old  standard  of  the  German  sanitarians 
was  an  allowance  of  100  bacteria  per  cubic  centimeter 
in  filtered  water.  This  standard  is  a  simple  and  in 
some  ways  a  useful  one,  and  has  been  widely  extend- 
ed in  this  country.  Assuming  a  bacterial  efficiency 
of  the  filters  at  98  per  cent.,  the  raw  water  to  give 
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such  a  filtered  water  should  not  exceed  a  bacterial 
content  of  5,000  per  cubic  centimeter. 

The  objection  may  be  raised  that  by  far  the  greater 
number  of  bacteria  are  simply  water  bacteria  or  non- 
pathogenic, and  are  no  indication  either  of  pollution 
or  of  having  any  harmful  effect.  A  water  may  have 
a  \  cry  large  number  of  bacteria  and  still  be  absolutely 
harmless.  This  objection  has  been  strong  enough 
largely  to  discredit  the  total  number  of  bacteria  as 
being  a  very  good  evidence  of  the  wholesomeness  or 
unwholesomeness  of  any  particular  water. 

The  third  determination,  that  of  B.  coli,  has  come 
to  be  recognized  as  the  most  satisfactory,  all  things 
considered,  of  the  possible  methods  of  determining 
the  pollution  of  a  water.  B.  coli  of  itself  is  not,  of 
course,  any  direct  indicator  of  disease-bearing  bacilli. 
It  is  only  a  very  indirect  evidence  of  the  possibility  of 
recent  fecal  pollution.  As  is  well  known,  B.  coli  or- 
iginates from  many  other  sources  than  human  fecal 
excrement.  It  is  found  in  large  quantities  in  animals, 
particularly  domestic  animals.  It  is  also  found  in 
considerable  quantities  on  grain  materials  and  tilled 
fields.  Water  running  off  from  farms,  pastures,  etc.. 
must  necessarily  contain  considerable  quantities  of 
such  coli,  and  under  such  circumstances  B.  coli  in  no 
way  show  the  evidence  of  dangerous  pollution.  Never- 
theless, taking  everything  into  account  and  knowing 
the  limitations  of  the  B.  coli  as  an  indicator  of  fecal 
pollution,  it  still  must  be  said  that  this  is  the  single 
best  means  we  have  of  determining  whether  a  water 
is  most  probably  wholesome  or  unwholesome  accord- 
ing to  a  number  of  B.  coli  present  in  the  water.  We 
recognize  that  this  basis  of  determination  is  not  at 
all  conclusive  or  positive,  but  we  also  recognize  that 
it  is  the  best  we  have,  and  as  such  it  is  proper  to  make 
use  of  it  in  gauging  the  sanitary  qualities  of  the 
water. 

U.  S.  and  Canadian  Investigations 

An  International  Joint  Commission,  composed  in 
part  of  appointees  of  the  United  States  and  in  part  of 
appointees  of  Canada,  has  been  investigating  the  ques- 
tion of  pollution  of  the  international  boundary  waters, 
with  the  idea  of  determining  to  what  extent  pollu- 
tion must  be  limited  in  order  not  to  endanger  the 
health  of  the  communities  on  the  two  sides  of  these 
boundary  waters.  As  a  great  part,  if  not  all,  of  the 
possible  danger  to  health  which  must  arise  from 
drinking  water,  the  question  practically  resolves  itself 
into  this : 

Is  it  possible  to  maintain  the  water  in  such  shape 
that  without  treatment  it  shall  be  suitable  for  drink- 
ing water? 

2.  If  it  is  not  possible  to  maintain  the  water  in 
such  a  condition  of  purity  and  it  does  need  filtration 
before  being  suitable  for  drinking  water,  what  is  the 
limit  of  pollution  allowable  before  the  filtration  plant 
will  be  overloaded,  and  safe  drinking  water  cannot 
reasonably  be  obtained  by  ordinary  filtration? 

The  first  source  of  information  is  those  cities 
which  have  been  receiving  a  supply  of  untiltered 
water  which  have  sufficient  data  available  to  show 
how  this  water  stands  in  rank  on  the  basis  of  B.  coli 
present  in  the  water.    An  examination  of  these  B. 
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coli  records  and  the  records  of  the  city,  its  typhoid 
data,  to  show  whether  this  water  can  reasonably  he 
classed  as  a  fairly  healthful  and  wholesome  water  or 
whether  it  should  be  classed  as  a  water  of  rather  defi- 
cient quality.  A  second  source  of  information  is  the 
various  filtered  waters  which  are  supplied  to  a  num- 
ber of  communities  and  the  records  they  have  of  coli 
content  in  this  filtered  water  and  the  B.  coli  content 
in  the  raw  water  supplied  to  those  filters.  Most  of 
our  communities  which  do  have  filtered  water  show 
a  satisfactory  effluent  and  a  satisfactory  typhoid  fever 
rate,  which  is  some  measure  of  the  wholesomeness  of 
the  water  supplied.  An  examination  of  the  corres- 
pondingly raw  waters  applied  to  the  filters  gives  some 
indication  of  where  a  reasonable  standard  limit  should 
be  placed.  A  third  source  of  information  is  the  con- 
sideration of  a  standard  of  efficiency  of  bacterial  re- 
moval and  the  assumption  of  a  reasonable  number  of 
B.  coli  in  water  supplied  for  drinking  purposes  and  a 
corresponding  calculation  of  what  would  be  a  proper 
natural  limit  of  B.  coli  in  the  water  supplied  to  the 
filters  under  these  conditions. 

On  the  basis  of  the  information  of  these  three 
classes  must  be  fixed  the  required  standard.  This 
information,  which  is  afforded,  is  by  no  means  exact 
in  character,  and  no  exact  reading  can  be  made  from 
it  even  in  any  particular  case.  Moreover,  the  data 
obtained  from  various  cities  are  very  conflicting,  and 
even  the  data  obtained  at  various  times  from  the  same 
cities  under  apparently  similar  conditions  are  con- 
flicting and  cannot  always  be  reconciled.  Some  cities 
are  receiving  a  markedly  poor  water  in  B.  coli  con- 
tent, yet  have  a  very  satisfactory  water  from  a  sani- 
tary standpoint,  and  typhoid  fever  rates  are  relatively 
low.  Others,  again,  receive  a  rather  good  water  and 
deliver  for  drinking  purposes  a  decidedly  good  water 
and  yet  show  a  much  less  satisfactory  typhoid  fever 
rate. 

It  is  recognized  that  typhoid  fever  originates  only 
in  part  in  water  supplies,  and  that  B.  coli  in  the  water 
and  typhoid  fever  rates  need  not  be  in  any  relation 
to  each  other. 

A  case  in  point  is  that  of  the  Birmingham,  Ala., 
water  supply.  This  city  receives  its  water  from  two 
sources,  namely,  the  Five-Mile  Creek  and  the  Cahaba 
River.  The  water  from  the  Five-Mile  Creek  is  steri- 
lized after  being  filtered  and  shows  practically  no  I'., 
coli  as  delivered  to  the  consumer.  The  water  from 
the  Cahaba  River  is  filtered  but  not  sterilized,  and 
shows  an  appreciable  amount  of  B.  coli  as  delivered 
to  the  consumer.  The  water  from  the  Cahaba  River 
is  filtered  but  not  sterilized,  and  shows  an  appreciable 
amount  of  B.  coli,  though  not  an  extraordinary  num- 
ber. Yet  the  typhoid  fever  of  the  two  districts  sup- 
plied from  the  two  plants  is  no  better  in  the  firal  case 
than  in  the  second.  In  the  entire  city  the  typhoid 
death  rate  is  very  low  during  the  winter  months  bill 
is  high  during  the  warmer  season  of  the  year,  when 
llv  transmission  becomes  a  factor  oi  importance. 

The  best  that  can  be  done  with  the  data  at  hand 
is  to  consider  all  these  data,  properly  weigh  them, 
and  on  the  basis  of  a  rather  general  judgment  come 
to  some  conclusion  on  what  is  a  proper  limit  of  I'., 
coli  in  water  to  be  applied  t"  the  filters.  Such  a  con- 
clusion can  by  no  means  he  considered  an  exact  judg 

mcnt,  and  should  be  considered  rather  an  average  than 
a  rigid  limit  for  any  particular  case.  This  standard 
specifics  thai  water  applied  t"  filters  9hould  show  l>> 


the  presumptive  test  not  more  than  500  B.  coli  per 
100  c.  c.  of  water  as  a  yearly  average,  meaning  by  this 
that  B.  coli  should  not  be  found  more  than  fifty  per 
cent,  of  the  time  in  0.10  c.  c.  samples.  For  averages 
for  shorter  selected  times,  monthly,  weekly,  or  daily, 
the  allowable  B.  coli  content  may  be  considerably 
higher.  It  is  believed  that  for  this  purpose  the  aver- 
ages based  on  a  year's  readings  are  more  useful  than 
averages  for  a  shorter  time  with  a  correspondingly 
different  standard  of  allowable  B.  coli. 

The  adoption  of  a  standard  such  as  this  means 
that,  apart  from  pollution  objectionable  in  other  ways 
than  bacterial,  the  allowable  limit  of  bacterial  pollu- 
tion should  be  particularly  measured  by  the  condition 
of  the  water  as  it  reaches  the  intake  of  some  water 
supply  where  the  water  is  purified.  If  this  water  shows 
no  more  than  fifty  per  cent,  positive  tests  for  \).  coli 
in  0.10  c.  c.  samples  as  a  yearly  average,  the  amount 
of  bacterial  pollution  arising  from  a  sewer  nutlet  may 
be  considered  not  too  high.  If.  on  the  other  hand, 
the  bacterial  standard  so  set  is  exceeded  in  the  water 
supply,  the  need  is  set  for  the  polluting  community 
to  purify  its  sewage  by  sterilization  or  further  to 
such  an  extent  that  the  water  will  not  be  affected  to 
a  more  objectionable  degree  than  the  one  allowed. 

Locil  Conditions  to  be  Studied  Carefully 

For  any  particular  case  to  be  considered  special 
consideration  must  be  given  to  the  local  conditions. 
If  the  water  is  such  that  practically  all  the  II.  coli 
can  be  attributed  to  sewage  pollution,  a  rigid  inter- 
pretation of  the  standard  would  properly  be  in  order. 
In  the  case  of  a  stream  passing  through  farming  com- 
munities where  a  large  part  of  the  B.  coli  does  not 
originate  directly  from  fecal  excrement,  but  from 
fields,  under  such  conditions  that  disease  pollution 
would  not  follow,  this  standard  can  be  more  liberally 
applied.  Other  factors  to  be  considered  are  the  dis- 
tance of  the  water  supply  intake  from  the  source  of 
pollution,  the  degree  of  dilution  of  the  sewage  effluent, 
the  nature  of  wind  and  water  currents,  which  may 
objectionably  or  favorably  affect  the  movement  of 
water  to  a  water  supply  intake,  and  many  other  fac- 
tors of  this  nature.  While  it  is  undoubted  that  a  good 
deal  ot  judgment  must  be  used  in  special  cases  in  ap- 
plying any  special  standard  of  purity,  and  while  such 
a  standard  cannot  be  used  in  ignorant  hands  as  a  sub- 
stitute for  expert  supervision  and  expert  judgment,  a 
basis  such  as  this  is  well  worth  establishing  as  a  start- 
ing point  for  further  investigations. 

The  bacterial  efficiency  of  a  filter  is  not  an  invari- 
able quantity.  Roughly  speaking,  98  to  <>«)  per  cent, 
may  be  placed  as  a  fair  average  under  ordinary  con 
ditions.  Percentages,  however,  are  not  always  a  good 
gauge  of  efficiency,  as  a  water  with  an  initial  bacterial 
content  that  is  high  will  show  a  proportionately  higher 
efficiency  in  a  filter  than  a  water  with  a  low  bacterial 
Content,  and  yet  the  resultant  filtered  water  mav  be 
much  less  satisfactory  to  the  consumer  from  a  health 
fill  Standpoint  than  would  he  the  case  with  the  other 
filter  with  a  lower  bacterial  efficiency. 

With   these  conditions  in   mind,  it   seems  reason 
ably  safe  to  say  that  a  water  having  in  its  raw  form  a 
coli  content  not  exceeding  500  per  each  100  c.  c.  based 
on  yearly  averages,  will  show  in  the  water  supplied 

to  the  consumers  something  not  more  than  5  to  io 

B.  coli  per  1(X)  c.  c  Such  water  is  believed  to  be  a 
fairly  safe  water,  when  properly  sterilized,  for  drink- 
ing purposes  and  for  all  other  domestic  uses. 
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Bituminous  Surfaces  for  Concrete  Roads 

H\  \\    II   !■  ulw  ciliT  in  Concrete-Cement  Age 

r  ■  iHERK  are  three  points  which  must  be  taken 
I  into  consideration  in  order  to  secure  satis- 
JL  fad  esults.  These  refer  to  the  condition 
oi  the  concrete,  the  character  of  the  bitumin- 
ous material  used  anil  the  method  of  application. 

\\  itli  reference  to  the  condition  of  the  concrete, 
man}  <<i  the  failures  which  have  been  attributed  to  the 
bituminous  material  have,  in  fact,  been  due  to  the 
formation  of  the  thin  film  on  the  surface  of  the  con- 
crete of  what  1  believe  is  now  agreed  to  be  a  pectoid 
of  the  colloidal  calcium  silicates,  which  arc  formed  by 
excessive  trowelling  or  working  of  the  wet  mixture. 
This  material  does  not  adhere  strongly  to  the  concrete 
and  it  is  readily  broken  off  under  the  action  of  the 
traffic,  SO  that  the  bituminous  topping  or  surface  when 
it  rapidly  peels  away  will  be  found  coated  on  the  under 
side  and  still  in  perfect  adhesion  to  the  thin  white  film 
which  was  the  original  surface  of  the  concrete. 

In  order  to  a\oid  this,  wherever  we  are  in  a  posi- 
tion to  control  the  laying  of  the  material,  we  insist 
that  the  concrete  shall  be  bandied  as  little  as  possible, 
and  we  strongly  deprecate  trowelling  and  smoothing" 
to  obtain  an  even  surface.  We  prefer  that  the  con- 
crete >hall  be  simply  struck  off  with  a  template,  and 
further  to  prevent  the  formation  of  this  "skin  coat"  we 
specify  that  just  as  soon  as  the  concrete  has  taken  its 
initial  set.  it  shall  be  vigorously  brushed  with  a  stiff 
rattan  or  steel  broom  in  order  to  break  up  any  surface 
111  in. 

W  ith  reference  to  the  character  of  the  bituminous 
materials,  it  will  be  appreciated  that  two  cpialities  are 
essential : 

first,  that  the  material  shall  adhere  perfectly  to 
the  concrete.  . 

Second,  that  it  shall  possess  sufficient  binding  quali- 
ties  s, ,  that  the  bituminous  concrete,  if  we  may  so  call 
it.  that  is  formed  by  its  admixture  with  the  stone  chips 
shall  possess  sufficient  cohesion  to  resist  displacement 
by  the  traffic. 

These  two  qualities  may  seem  contradictory.  The 
earlier  experiments  were  made  with  material  having  a 
body  or  viscosity  that  was  in  the  nature  of  a  comprom- 
ise, being  in  fact  too  heavy  to  secure  this  necessary 
adhesion  and  too  light  to  possess  the  necessary  bind- 
ing qualities. 

This  has  led  us  to  the  use  of  two  treatments,  using 
different  materials. 

The  first  treatment  consists  of  a  very  light  applica- 
tion of  a  very  thin  material  prepared  by  cutting  back 
a  heavy  binder  with  a  volatile  distillate.  This  is,  in 
fact,  in  the  nature  of  a  varnish.  Since  it  possesses 
great  fluidity,  it  penetrates  the  thin  film  of  dust  which 
always  exists  on  the  surface  of  concrete  and  in  fact 
actually  penetrates  the  surface  of  the  concrete  itself, 
to  a  depth  of  at  least  1-16-in.,  the  depth  of  such  pene- 
tration varying  with  the  character  of  the  mixture  and 
the  handling  it  has  received. 

After  exposure  for  about  two  hours  the  volatile  cut- 
back evaporates,  leaving  the  heavy  binder  intimately 
incorporated  with  the  upper  surface  of  the  road.  In 
this  manner  perfect  adhesion  is  secured. 

We  then  cover  this  coat  with  our  heavy  binder, 
which  possesses  the  necessary  binding  qualities  to  the 
fullest  extent,  since  these  do  not  have  to  be  sacrificed 
to  secure  adhesion.  In  this  way,  we  believe  that  we 
secure  maximum  efficiency. 


In  connection  with  the  method  of  application,  we 
believe  that  it  is  essential  that  the  greatest  care  be 
used  to  sweep  the  surface  of  the  concrete  thoroughly, 
ami  remove  all  loose  particles  of  stone,  dust,  etc.,  and 
especially  exercise  care  in  cleaning  the  depressions 
that  inevitably  occur  in  large  surfaces,  and  are  very 
difficult  lo  sw  eep  thoroughly,  unless  especial  attention 
is  given  to  them. 

We  apply  the  material  from  motor-driven  pressure 
distributors,  the  pressure  used  being  about  50  lbs.  per 
sq.  in. 

To  insure  that  the  preliminary  cold  application 
should  thoroughly  penetrate  the  surface  of  the  con- 
crete, we  are  now  recommending  brooming  this  into 
the  surface  after  its  application  with  a  power  broom 
carried  behind  the  distributor.  By  the  use  of  such 
pressure  distribution  the  balance  of  dust  existing  on 
tin-  surface  of  the  concrete  is  blown  to  one  side,  and 
the  bituminous  material  comes  into  actual,  physical 
contact  Avith  the  concrete. 

With  reference  to  the  mineral  aggregate  composing 
the  bituminous  surface,  we  have  not  sufficient  data,  as 
yet,  to  decide  whether  or  not  a  thin  coating  applied 
at  more  frequent  intervals  would  be  more  economical 
than  a  thick  coating  applied  in  the  first  instance  and 
maintained  with  more  or  less  frequent  re-treatments. 

We  believe,  however,  that  where  there  is  very 
heavy  traffic  the  thick  coating  will  be  found  consider- 
ably more  economical. 

In  explanation  of  the  terms  "thin  coating"  and 
"thick  coating,"  I  may  briefly  explain  our  specifications. 

In  "thin  coating"  the  surface  of  the  concrete  is 
thoroughly  swept,  and  1-10.  gal.  per  sq.  yd.  of  our 
Ugite  A  is  applied  and  broomed  into  the  surface.  This 
treatment  is  allowed  to  stand  for  about  two  hours,  and 
4-10  gal.  per  sq.  yd.  of  our  Ugite  No.  3  is  then  applied 
at  a  temperature  of  250  deg.  F.  and  covered  with  from 
35  lbs.  to  40  lbs.  of  clean  ^A-'m.  stone  chips  per  sq.  yd., 
or  clean,  screened  gravel  of  equivalent  size. 

For  the  heavy  treatment  or  "thick  coating,"  after 
the  application  of  the  1-10  gal.  per  sq.  yd.  of  our  Ugite 
A,  we  apply  1-3  gal.  per  sq.  yd.  of  the  Ugite  No.  3, 
and  cover  it  with  40  lbs.  per  sq.  yd.  of  stone  chips,  j>4- 
in.  size. 

A  second  application  of  1-3  gal.  per  sq.  yd.  of  the 
Ugite  No.  3  is  made,  and  covered  with  30  lbs.  to  35  lbs. 
of  the  clean  y^-in.  stone  chips  per  sq.  yd.,  or  equiva- 
lent size  of  clean,  screened  gravel. 

We  believe  that  by  the  use  of  the  }i.-in.  stone  we 
secure  such  an  increase  in  the  stability  of  the  surface 
that  it  is  not  liable  to  displacement  under  traffic,  es- 
pecially the  influence  of  heavy  steel-tired  vehicles. 


Repairs  on  the  natural  cement  floors  of  the  12,000,- 
000-gal.  storage  reservoirs  at  Kansas  City  during  1913 
were  made  necessary  on  account  of  the  breaking- 
through  from  one  reservoir  to  the  next  under  the 
walls.  According  to  the  latest  annual  report  of  Bur- 
ton Lowther,  chief  engineer  of  the  Water  Department , 
the  condition  was  obviated  by  driving  10-ft.  steel  sheet 
piling  as  a  cut-off  wall  along  the  toe  of  the  division 
wall.  A  6-in.  concrete  floor  was  then  placed  over  the 
entire  floor  and  the  heads  of  the  piles  were  sealed  over 
with  a  heavy  slab  of  concrete  made  continuous  with 
the  floor.  All  slopes  were  repaired  and  cracks  grout- 
ed. The  work  was  carried  on  night  and  day  by  three 
shifts  of  fifty  men,  each  working  eight  hours, 
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Liquids  Used  in  Paints 

By  A.  Ashmun  Kelly 

THE  first  in  importance  is  linseed  oil,  for  no 
other  oil  that  may  be  used  in  paint  commer- 
cially possesses  as  high  a  degree  of  excellence 
as  this  one.  A  paint  film  of  this  oil  will  not 
check,  crack  or  blister  after  being  applied,  if  properly 
applied  to  a  proper  surface.  The  oil  flows  well  under 
the  brush,  spreads  well,  has  enough  body  to  hold  up 
any  ordinary  pigment,  and  it  does  not  run  or  become 
streaky.  No  other  oil  that  may  be  used  in  common 
paint,  that  is  to  say,  in  paint  used  for  structural  work, 
will  show  these  advantages.  In  brief,  linseed  oil  is  as 
nearly  ideal  for  the  purpose  as  seems  possible.  It  has 
its  defects  of  course.  A  few  other  oils  have  been  used 
to  take  the  place  of  linseed  oil  in  paint,  such  as  cotton 
seed  oil,  a  very  poor  substitute,  for  it  is  not  a  drying" 
oil;  a  very  little  of  it  in  paint  will  show  its  character. 
Corn  oil  was  some  years  ago  used  to  some  extent  for 
putty  making,  and  some  of  it  got  into  paint,  but  it  too 
is  a  poor  drier,  and  at  present  its  price  takes  it  out 
of  the  class  of  linseed  oil  rivals.  Soya  bean  oil  is  a 
semi-drying  oil,  and  may  be  used  in  connection  with 
linseed  oil,  but  used  by  itself  in  paint  it  will  not  do,  as 
it  is  another  poor  drier,  not  making  as  tough  a  film  as 
linseed  oil.  Both  poppy  seed  and  hemp  seed  oil  would 
do  well  as  house  paint  oils,  but  their  price  is  prohibi- 
tive. Paint  mixed  with  poppy  seed  oil  will  not  turn 
yellow  in  the  dark  as  paint  mixed  with  linseed  oil  does. 
Menhaden  fish  oil  is  an  interesting  oil  to  the  painter;  it 
will  stand  a  great  degree  of  heat,  hence  is  useful  in 
stack  and  boiler  painting.  It  dries  about  the  same  as 
linseed  oil,  and  produce*  a  hard,  waterproof  film. 
China  Wood  Oil  or  Tung  Oil  is  another  oil  of  inter- 
est to  painters,  and  it  possesses  some  very  curious 
characteristics.  It  dries  very  hard.  It  naturally  dries 
very  lustreless,  which  renders  it  useful  in  paints  or  in 
varnishes  where  a  flat  effect  is  desirable.  The  addi- 
tion of  as  little  as  ten  per  cent,  of  rosin  gives  it  a  high 
g!<.ss.  While  linseed  oil  dries  from  the  surface,  Tung 
oil  dries  uniformly  throughout,  and  it  is  also  the  most 
rapid  drying  of  all  the  drying  oils.  It  is  thicker  than 
linseed  oil,  and  is  waterproof.  It  has  no  use  in  the 
paint  shop,  but  the  varnish  maker  can  use  it  to  good 
advantage. 

Oils  may  be  divided  or  classified  according  to  their 
drying  properties  as  follows,  giving  the  principal  oils 
of  each  class : 

Drying  Oils. —  Linseed,  walnut,  tung,  poppy,  sim- 
ile iwer. 

Semi-drying  Oils. —  Rape,  fish,  cotton,  hemp,  se- 
same, soya  bean,  maize  or  coin. 

Non-drying  (  )ils. — Olive,  palm,  castor,  almond,  cod 
liver. 

Turpentine  spirits  made  from  the  gum  is  the  most 
important  thinner  next  to  linseed  oil.  While  it  thins 
oil  paint  perfectly  it  does  not  make  it  "short,"  it  as- 
sists di  ving,  prevents  wrinkling,  reduces  the  tendency 
of  paint  to  become  fatty,  works  well  over  damp  wood, 
for  it  will  absorb  a  certain  amount  of  water.  It  is  not 
affected  by  cold,  withstanding  a  temperature  of  30 
deg.  Fahr.  without  danger.  It  mixes  readily  with  a'l 
paint  oils  and  thinners,  and  may  be  mixed  cold  to  any 
of  the  oil  varnishes  without  causing  separation  of  the 
gum.  It  is  particularly  liked  for  its  flatting  proper- 
ties. Thin  oil  paint  with  benzine,  and  when  the  ben- 
zine evaporates  the  paint  will  have  more  or  less  gloss. 
Not  so  with  turpentine.     But   it   contains  a  certain 


acid  that  affects  certain  pigments,  such  as  flake  white 
and  rose  madder,  changing  their  color  within  24  hours 
after  mixing.  Turpentine  made  from  stumps,  etc.,  has 
the  same  qualities  as  pure  gum  turpentine,  but  the  odor 
is  different.  Turpentine  substitutes  are  made  mostly 
from  petroleum  distillates.  One  of  these  distillates  is 
water-white  and  is  something  between  benzine  ana 
kerosene  oil,  but  does  not  leave  as  much  grease  on 
white  paper  (a  test)  as  kerosene  does.  While  in  most 
respects  it  is  better  than  benzine  for  paints,  yet  it  does 
retard  drying  somewhat. 

Most  turpentine  substitutes  are  made  from  foreign 
petroleum  oil,  the  American  oil,  while  the  best  for  il- 
luminating oils  is  too  light  to  make  a  good  turpentine 
substitute.  Russian  "turpentines"'  are  very  greasy 
and  do  not  evaporate  well.  It  is  truly  remarkable  how- 
much  like  true  turpentine  spirit  these  substitutes  smell, 
but  this  is  explained  by  the  fact  that  wood  turpentine 
is  added  to  give  it  that  odor. 

Benzine  is  a  very  active  thinner  of  paint,  and  a 
great  solvent  of  oils,  but  it  possesses  none  of  the  best 
qualities  of  turpentine;  it  cannot  take  its  place  in 
painting.  For  instance,  it  acts  too  actively  on  the  oil. 
removing  too  much  of  it,  thus  leaving  the  pigment 
with  insufficient  binder.  It  makes  a  paint  short  of 
grain,  it  does  not  level  well  nor  give  a  good  flat  under 
the  brush.  It  makes  a  soft  paint.  White  paint  thin- 
ned with  it  will  yellow,  which  is  not  the  case  with 
turpentine.  It  does  not  work  well  in  paint  over  damp 
wood.    It  will  not  mix  with  water. 

Kerosene  or  coal  oil,  the  former  distilled  from  oil 
taken  fr  om  the  earth,  the  latter  from  coal,  vet  identi- 
cal, is  not  a  little  used  in  painting.  It  mixes  easily 
with  oil  paint,  and  painters  like  it  for  its  easy  flow  and 
elasticity,  and  it  is  very  repellaut  of  water;  but  it  is  a 
very  poor  drier,  not  a  self-drier  at  all.  and  only  made 
to  dry  by  the  addition  of  considerable  manganese 
driers.  It  is  most  used  in  the  South  and  on  the  Pacific 
coast.  In  California  it  is  used  to  almost  the  exclusion 
of  turpentine.  As  far  as  my  own  experiments  have 
gone,  it  is  entirely  unlit  to  use  in  structural  painting. 

Water  is  sometimes  used  in  paint,  both  as  a  thin- 
ner and  as  an  emulsilier.  Water  w  ill  not  mix  w  ith  oil 
unless  in  the  presence  of  an  alkali,  or  glycerine,  or  al- 
cohol. (  )il  and  alkali  form  a  soap,  oil  and  glycerine 
form  a  glyceride,  w  hile  oil  and  alcohol  form  a  mechani- 
cal mixture. —  National  Builder. 


At  a  special  genera)  meeting  of  the  Vancouver  Builders' 
Exchange  a  committee  was  appointed  for  the  purpose  of  mak- 
ing arrangements  to  co-operate  with  similar  committees  from 
other  business  associations  in  the  city  with  a  view  to  con- 
sidering the  question  of  trade  conditions  generally  and  the 
financial  situation  in  particular.  Mr.  Hamilton- Lindsay,  the 
secretary,  states  that  manufacturers  of  material  in  the  pro 
vince  have  considerahly  reduced  their  prices.  He  suggested 
that  the  Dominion  Premier  should  he  approached  on  the  ques- 
tion of  the  great  need  lor  change  in  the  financial  system 
of  the  country.  The  committee  of  the  exchange  are  of  opin- 
ion that  it  is  high  time  the  Government  look  a  hand  in  the 
hanking  question  instead  of  leaving  it  to  the  hanks,  as  the 
Finance  Minister  had  done.  For  some  reason,  it  is  held,  tin 
hanks,  instead  of  taking  advantage  of  the  offer  of  the  <.,.\ 
eminent,  are  apparently  doing  their  utmost  t.i  strangle  all 
legitimate  husiness,  in  this  section  of  the  country,  at  .in\ 
rate..  Mr.  Hamilton-Lindsay  also  states  that  the  committee 
is  hi  opinion  that  the  National  Association  of  Unilders"  Ex- 
changes should  take  up  this  question  with  the  Government. 
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Going  After  Business  the  Only  Way  to  Get  It 

1  he  Present  is  no  Time  to  Rest  on  One's  Oars — Business  Lost  Now  will  be  Hard 
to  Regain    Customers  Gained  Now  will  be  Doubly  Valuable  When  Trade  Revives 

By  A.  A.  Briggs' 


|  Editorial  note — In  view  of  the  fact  that  the 
Dunlop  Tire  \  Rubber  Goods  Company,  Limited, 
have  decided  to  increase  their  advertising  appropria- 
tion at  the  present  time,  this  summary  of  conditions 
which  influence  national  advertisers  in  making  such  a 
decision,  will  undoubtedly  be  read  with  great  interest.] 

Retrench — "To  lessen,  to  abridge,  to  curtail"' — 
that's  what  the  dictionary  especially  calls  it. 

But  hasn't  the  war  so  far  shown  that  to  retrench 
means  particularly  to  dig  out  a  fresh  trench,  to  secure 
the  means  and  the  assistance  to  make  a  new  assault  on 
the  enemy?  In  the  latter  interpretation  we  undoubt- 
edly find  what  ought  to  be  the  keynote  for  the  present 
advertising  situation  in  Canada. 

The  truth  is  that  on  one  side  of  the  Dominion  are 
ranged  people  who  are  following  the  dictionary's  main 
stipulation  of  "retrench"  for  their  publicity  guidance. 
They  may  have  reasons  for  so  doing  which  no  one  in 
a  different  line  of  production  can  justly  pass  an  opinion 
on  ;  but  it  is  also  true  that  on  the  other  side  are  ranged 
people  who  are  leading — not  following  anything,  or 
anybody  in  their  advertising  policy  which  does  not  at 
once  spell  Action.  It  cannot  be  denied  that  the  people 
who  have  decided  ''to  lessen,  to  abridge,  to  curtail" 
their  publicity  are  in  the  ascendancy  at  the  present 
time.  And  everywhere  the  reason  advanced  is:  "The 
War." 

So  far,  from  the  standpoint  of  salesmanship,  no  one 
has  adduced  a  solitary  economic  reason  why  Canadian 
manufacturers  who  inaugurate  advertising  campaigns 
as  a  regular  portion  of  their  selling  effort  should  dis- 
continue that  programme  at  the  present  time.  And,  is 
it  n<  >t  -trange  that  in  all  our  mental  hurrying  to  and  fro, 
no  one  has  yet  proclaimed  the  fact  that  the  war  did 
not  alter  the  Canadian  consumer-purchasing  market 
one  iota?  It  must  be  understood  that  in  making  the 
above  statement  we  are  not  dealing  with  any  isolated 
cases  where  this  particular  business  or  that  particular 
business  may  have  been  affected  in  countless  ways 
other  than  the  selling  end.  It  is  true,  a  manufacturer 
may  have  to  pay  more  for  his  raw  materials  as  one  re- 
sult of  the  war,  but  if  he  can  get  the  materials  at  all, 
he  always  has  the  instrument  of  retail  price-increase 
to  wield  in  offsetting  his  losses,  if  necessary. 

What  really  did  alter  the  possibilities  of  the  con- 
sumer purchasing  field  in  Canada?  Not  the  war,  but 
the  lull  that  antedated  the  war.  A  number  of  reasons 
precipitated  the  lull — most  of  which  the  public  are 
conversant  with.  In  other, words;  dull  times,  if  one 
chooses  to  call  them  such,  were  here  anyway — here  in 
the  sense  that  while  the  consumer  was  willing  to  a 
considerable  extent  to  make  purchases,  the  middleman 
had  in  many  cases  gone  rather  askew  in  his  financing. 
The  war  simply  accentuated  the  fast-spreading  inclina- 
tion to  sit  tight. 

Naturally,  during  a  portion  of  1913  and  most  of 
1914,  manufacturers,  in  the  main,  were  conservative  in 
the  matter  of  building  extensions  and  such  like,  and 
sales  efforts  were  always  linked  to  due  caution.  This 
year,  probably  more  than  usual,  attention  was  centred 

•Advertising  Manager  Dunlop  Tire  &  Rubber  Goods  Co.,  Limited. 


on  the  outcome  of  the  Western  wheat  crop.  That 
nop  virtually  has  arrived,  and,  if  reports  are  true,  it 
is  a  good  deal  larger  than  advance  estimates  intimated. 
Then,  notice  the  price  per  bushel  paid  for  some  wheat 
at  the  elevators.  The  farmers  should  now  assist  basic 
money  circulation,  which,  of  course,  always  com- 
mences the  upward  trend  in  the  retail  line. 

In  seeking  out  forces  for  advertising  stimulus,  it  is 
one  thing  to  deal  with  the  possibilities  of  new  fields  of 
endeavor  for  Canadian  manufacturers  and  another 
thing  to  explain  away  the  measure  of  uncertainties  at- 
tached to  them.  It  cannot  be  gainsayed  that  con- 
sideration of  new  fields  may  mean  consideration  of 
bonuses  and  tariffs.  What  ought  to  be  emphasized  is 
that  the  Canadian  manufacturer  has,  at  least,  as  much 
area  market  as  he  had  previous  to  the  war  and  the  gen- 
eral lull  in  consumer-buying  conditions.  Therefore, 
instead  of  risking  new  fields,  which  at  best  may  be  a 
costly  experiment,  the  natural  course  seems  to  be  that 
of  again  seeking  the  old  field — but  seeking  it  ten  times 
more  forcibly.  This  fact  is  brought  home  to  us  with 
double  force  when  we  have  evidence  aplenty  that  our 
friends  to  the  South,  in  the  widespread  revival  of  the 
export  propaganda,  are  considering  the  commercial 
blanketing  in  this  country.  It,  therefore,  behooves  the 
Canadian  manufacturer  who  has  advertised  in  the  past, 
not  only  to  advertise  again  to  create  consumer  de- 
mand for  his  wares,  but  to  advertise  as  a  means  of 
actually  holding  what  he  already  has.  While  sugges- 
tions are  being  made  to  flank  some  of  the  European 
countries'  export  business  to  Canada,  we  should  not 
allow  ourselves  to  be  flanked  in  a  commercial  sense 
by  our  neighbors  across  the  line. 

Those  advertising  men  who  passed  through  the 
trade  siege  of  1907  and  others  before  it — which  sieges 
or  lulls,  or  whatever  you  wish  to  call  them,  some 
bankers  say  cast  their  sly  glances  our  way  approxi- 
mately every  seven  years — -know  well  that  the  manu- 
facturers who  assumed  the  defensive  in  publicity  mat- 
ters on  those  occasions  had  a  difficult  time  regaining 
their  stride  when  normal  times  returned.  That  is 
natural  law  in  the  commercial  world.  There  is  no 
profit  in  manufacturing,  no  excuse  for  a  factory's  ex- 
istence, unless  the  selling  end  is  vigorous.  The  energy 
which  keeps  the  selling  end  vigorous  in  abnormal  times 
is  identically  the  same  energy  which  keeps  it  vigorous 
in  normal  times — only  it  is  in  abnormal  times  that 
keeping  up  the  stride  is  fraught  with  more  discour- 
agements. One  hundred  courageous  manufacturers 
and  five  hundred  patriotic  purchasing  agents  are  worth 
more  to  Canada  at  the  present  moment  than  a  million 
sermons  or  editorials  on  humaneness  in  war. 

Realizing  that  one  of  the  big  sticks  in  the  com- 
mencement of  Canada's  Comeback  is  to  be  wielded  by 
the  purchasing  agent,  every  man  occupying  such  a 
position  in  Canada,  should  have  a  creed  something  to 
this  effect  hung  over  his  desk  where  he  who  runs  in 
for  an  order  may  read : — 

"I  have  hitched  the  firm's  wagon  to  the  Made-in- 
Canada  star. 

"I  will  specify  on  all  purchases  that  Canadian  ma- 
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terials  must  be  used  or  the  order  will  be  subject  to 
cancellation. 

"I  know  in  so  doing  that  I  will  thereby  be  encour- 
aging- the  other  fellow — whose  traveller  calls  on  me — ■ 
to  buy  my  firm's  goods  and  possibly  at  a  higher  price, 
too,  than  he  would  have  to  pay  for  the  foreign  article." 

Let  us  be  assured  that  Canadian  purchasing  agents 
as  a  body  have  lined  up  behind  the  Made-in-Canada 
slogan,  and  we  can  expect  to  see  Canadian  advertising 
manufacturers  assume  the  offensive.  They  will  know 
that  if  they  can  secure  a  portion  of  the  trade  which 
formerly  went  out  of  the  country,  they  can  afford  to 
write  off  certain  business,  the  loss  of  which  was  con- 
sequent on  a  measure  of  consumer  retrenchment.  And 
let  consumers  see  with  their  own  eyes  manufacturers' 
copy  running  in  the  papers  and  those  self-same  con- 
sumers— assured  that  the  factory  in  which  they  are  em- 
ployed is  going  to  keep  running  or  the  copy  wouldn't 
be  running — will  commence  again  to  make  purchases 
with  some  measure  of  freedom. 

Canadian  manufacturers  as  a  body  must  of  neces- 
sity exist  on  Canadian  orders ;  to  the  great  majority 
"export"  is  an  unused  word.  Orders  will  not  be  se- 
cured in  dull  times  by  methods  that  would  fail  in  good 
times.  One  of  the  established  beliefs  of  merchandiz- 
ing is  that  properly-placed  and  properly-managed  ad- 
vertising is  a  force  for  facilitating  sales.  If  this  were 
not  true,  why  would  certain  manufacturers — sixty  per 
cent,  of  whose  output  might  be  styled  luxuries — in- 
crease rather  than  decrease  their  advertising  at  this 
very  moment  ? 

They  realize  they  have  a  big  job  on  hand — that  of 
securing  orders  when  orders  are  unusually  hard  to  se- 
cure. And  they  know  full  well  that  following  the  sim- 
ple instinct  of  going  after  business  is  the  only  solu- 
tion to  the  problem. 


Considerations  for  the  Designing  Engineer 

QUANTITY  production  is  the  basis  upon  which 
our  tremendous  manufacturing  industry  rests. 
The  principle  is  so  well  understood  that  those 
who  seek  to  increase  the  efficiency  of  plants 
generally  start  by  attempting  to  reduce  the  number  of 
models  and  designs.  From  the  standpoint  of  costs  the 
ideal  plant  is  one  in  which  only  one  device  is  produced 
and  only  one  model  and  one  s>*c  of  that  device.  Sales 
considerations  make  this  ideal  impossible  of  attain- 
ment. Nevertheless,  it  is  a  cardinal  tenet  of  economi- 
cal manufacturing. 

To  some  extent  the  principle  is  appreciated  by  de- 
signers and  constructors  of  civil  engineering  works. 
They  know,  for  example,  that  the  cost  of  standard  sup- 
plies is  less  than  that  of  specials,  and  experienced  men 
accordingly  call  for  stock  sizes  whenever  possible. 
This  is  chiefly  true  of  steel  shapes,  sewer  pipe  and 
water  pipe  and  fittings.  When  m«>re  complicated 
structures  are  involved  the  designers  generally  forget 
the  principle  and  design  "dc  novo." 

For  these  structures  then-  are  no  well  recognized 
standards,  and  in  designing  them  engineers  are  fre- 
quently guilty  of  the  grossest  extravagance,  [gnoranl 
Of  neglectful  of  construction  considerations,  they  de- 
mand work  of  the  most  expensive  sort,  even  when  a 
certain  amount  of  standardization,  dispensing  with  in 
dividual  designs  for  each  particular  case,  would  make 
their  own  work  easier.  It  is  impossible  to  account  for 
the  lack  of  such  standards  in  any  other  ways  than 


carelessness  and  ignorance  of  construction  methods,  or 
belief  that  the  field  man  is  trying  to  influence  the  de- 
signer improperly.  Sometimes  in  his  cock-suredness 
he  takes  the  position  that  the  king  can  do  no  wrong, 
he,  of  course,  being  the  king. 

It  may  be  thought  that  these  are  idle  generaliza- 
tions, but  every  contractor  can  cite  cases  in  which 
even  the  tyro  in  construction  could  have  saved  10  per 
cent,  of  the  cost  of  the  job  without  any  injury  whatso- 
ever to  the  structure.  Two  instances  will  show  how, 
even  on  important  work,  there  are  losses,  easily  avoid- 
able, because  standardization  and  quantity  production 
were  not  given  adequate  consideration. 

The  first  is  the  case  of  a  $100,000,000  project  in- 
volving a  large  number  of  bridge  structures.  While 
the  spans  and  loadings  varied  but  little,  there  might  be 
found  on  a  single  5-milc  contract  six  different  designs 
of  masonry.  Piers  and  abutments,  it  is  true,  varied  in 
height  and  sometimes,  on  account  of  the  material  en- 
countered, in  the  footings,  in  practically  no  case  was 
any  part  of  the  forms  for  one  set  of  abutments  and 
piers  usable  on  another.  It  is  conceivable  that  with 
similarity  of  span  and  loading  it  would  have  been  pos- 
sible to  make  at  least  the  upper  ends  of  all  piers  and 
abutments  identical. 

In  another  case,  in  the  reconstruction  of  a  large 
terminal,  a  tremendous  number  of  concrete  jack-arches 
were  employed,  being  sprung  between  pairs  of  deep 
I-beams.  Here  would  have  been  an  excellent  oppor- 
tunity for  standardization  in  spacing,  making  it  possi- 
ble to  reuse  time  and  again  the  forms  for  supporting 
the  concrete.  Instead,  all  sorts  of  variations  were 
found,  making  it  impossible  to  reuse  the  forms  except 
in  rare  instances. 

In  both  cases  the  total  represented  bv  the  construc- 
tion was  very  large  and  the  opportunity  for  duplication 
correspondingly  great.  Nevertheless, "it  was  apparent 
that  the  designers  had  little  regard  for  construction 
considerations,  and  placed  the  theoretical  above  every- 
thing else. 

Another  instance,  in  which,  however,  it  was  possi- 
ble to  rectify  the  ignorance  of  the  designer  before  seri- 
ous damage  was  done,  occurred  on  a  drainage  project 
in  the  Middle  West.  The  original  estimate  tor  the 
cost  of  the  work  was  about  $550,000.  Upon  the  com- 
pletion of  the  design  the  owners  called  in  consulting 
engineers  and  the  latter  saw  immediately  that  the  plain 
available  for  the  construction  of  the  ditches  in  ques- 
tion had  not  been  in  the  mind  of  the  designer.  My  re- 
laying out  the  projeefso  as  to  make  it  possible  to  use 
to  best  advantage  the  most  economical  type  of  equip- 
ment the  cost  was  reduced  37>2  per  cent. 

Primarily,  of  course,  the  designing  engineers  are 
responsible  for  this  condition  of  affairs,  but  ultimatch 
the  blame  must  lie  with  the  chief  engineer  or  other 
official  in  charge  of  the  engineering  work,  it  is  his 
business  to  see  that  the  designers  fully  appreciate  con 
struction  considerations  and  bear  them  constantly  in 
mind.— Engineering  Kecord. 


\  uniformly  dense  mixture  of  concrete  should  be 
the  priman  expedient  to  secure  water-tight  concrete. 
Ibis  maj  be  supplemented  by  mixing  with  the  con- 
crete some  form  of  waterproofing  compound  of  proved 
efficiency  or  by  washing  the  concrete  surface  there 
w  ith,  or  by  both,  (  are  must  be  taken  in  the  Selection 
of  the  waterproofing  material  and  in  determining  the 
proper  proportions  and  methods  of  application. 
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EAST  and  WEST  —  FROM  COAST  to  COAST 


At  Saanich,  15. C.  the  ratepayers  have  carried  a  by-law  to 
raise  $375. 000  for  tlie  installation  of  a  waterworks  system. 

The  Montreal  City  Council  have  appropriated  the  stun 
of  $K)0.0()i)  for  the  construction  of  water  mains  this  season. 

The  extension  of  Wilton  Avenue,  Toronto,  is  recom- 
mended, at  a  cost  of  $022,000.  The  recommendation  is  that 
of  Mr.  R.  C.  Harris,  Works  Commissioner. 

The  Ottawa  City  Council  have  authorized  the  City  En- 
gineer to  take  tenders  for  steel  bridge  of  the  bascule  type 
on  Pretoria  Avenue.  The  estimated  cost  of  the  work  is 
$120,000. 

Saanich  ratepayers  have  approved  by-laws  authorizing 
the  expenditure  of  $450,000  on  road  improvements — paving 
and  concrete.  Mr.  Hector  S.  Cowper  is  Secretary  for  the 
municipality. 

The  Road  Department  of  the  city  of  Ottawa  has  pre- 
pared plans  and  details  for  street  grading  involving  an  outlay 
ol  nearly  $150,000.  The  work  is  under  the  supervision  of  Mr. 
F.  C.  Askwith. 

Edmonton  has  received  the  assurance  that  Tramways, 
Limited,  is  prepared  to  proceed  with  the  construction  of  the 
Interurban  line  as  oson  as  arrangements  are  finally  com- 
pleted by  the  City  Council. 

S.  Pearson.  Son.  and  Partners,  Canada,  Limited,  a  branch 
of  the  great  English  contracting  firm,  of  which  Lord  Cowdry 
is  the  head,  have  opened  an  office  at  705  Guarantee  Build- 
ing, Montreal.    Mr.  H.  Japp  is  the  manager. 

The  Midland  Railway  Company  of  Manitoba  are  com- 
pleting a  two-storey  warehouse  of  pressed  brick  construction 
at  Winnipeg  at  a  cost  of  $125,000.  The  Sutherland  Construc- 
tion Company,  Winnipeg,  are  the  general  contractors. 

Excavating  is  about  to  be  commenced  on  the  new  public 
library  which  is  to  be  erected  at  Sherbrooke  and  Montcalm 
Streets,  at  a  cost  of  $200,000.  The  architect  is  Mr.  E.  Pay- 
ette, Montreal.    The  work  will  be  carried  out  by  day  labor. 

A  contract  for  rebuilding  the  factory  of  the  Bedford 
(P.Q.)  Manufacturing  Company  has  been  let  to  Messrs.  Gray 
and  Smith,  Montreal.  The  same  firm  will  also  build  a  dam 
on  the  Pike  River  for  the  purpose  of  generating  power  for 
the  Bedford  Manufacturing  Company. 

Excavations  have  been  made  for  the  new  Commercial 
High  School  which  is  to  be  erected  at  Toronto  for  the  Board 
of  Education.  The  building  is  to  be  three  storeys  high,  of 
reinforced  concrete,  steel  and  stone  construction,  containing 
24  rooms.    The  cost  is  estimated  at  $260,000. 

The  new  St.  Dunstan's  R.  C.  Cathedral  at  Charlotte- 
town.  I'.  E.  I.,  the  erection  of  which  has  entailed  the  expendi- 
ture of  some  $200,000,  is  nearing  completion.  The  building  is 
roofed  and  the  interior  work  well  advanced.  The  general 
contractors  are  John  S.  Metcalf  Company,  Montreal. 

At  Rosemount,  a  suburb  of  Montreal,  a  new  school,  es- 
timated to  cost  $120,000,  is  being  completed  for  the  Pro- 
testant Board  of  School  Commissioners.,  The  architects  are 
Messrs.  Nobbs  &  Hyde,  of  Montreal,  and  the  general  con- 
tractors are  Messrs.  A.  F.  Byers  &  Company,  Montreal. 

Building  operations  are  advancing  rapidly  on  the  new- 
building  which  is  being  erected  at  St.  Boniface  by  the  Hos- 


pital Hoard.  The  architect  is  Mr.  J.  A.  Senical,  of  St.  Bom- 
face,  and  the  general  contractors  are  Messrs.  J.  H.  Tremblay 
&  Company,  Winnipeg.    The  cost  is  estimated  at  $300,000. 

The  new  Central  School  at  North  Vancouver,  erected 
at  a  cost  of  $120,000,  is  now  nearing  completion.  The  archi- 
tect is  Mr.  W.  C.  F.  Gillam  and  the  general  contractors  W.  J. 
Smith,  Limited,  both  Vancouver  firms.  The  building  is  of 
reinforced  concrete  and  brick  construction,  fireproof  through- 
out. 

Contracts  have  been  awarded  for  a  new  school  building 
to  be  erected  on  Givens  Street,  Toronto,  at  a  cost  of  $160,000. 
The  largest  contract,  that  for  the  masonry,  was  awarded  last 
week  to  Albert  Webb  at  $95,900.  The  building  will  be  of 
steel  and  brick  construction  and  will  contain  thirty-one  rooms. 

The  rebuilding  of  the  Bank  of  Toronto,  Montreal,  has 
been  resumed.  The  work  was  interrupted  owing  to  trouble 
with  the  foundations,  but  a  contract  for  this  portion  is  now 
being  carried  out  by  the  Simplex  Construction  Company, 
Limited.  The  general  contractors  are  the  Atlas  Construction 
Company. 

At  Toronto,  operations  have  been  resumed  on  the  erec- 
tion of  the  office  building  at  the  corner  of  Yonge  and  Albert 
Streets  for  Messrs.  John  Stark  &  Company.  The  work  had 
been  suspended  temporarily.  The  building,  which  is  to  be 
six  storeys  high,  of  steel,  terra  cotta  and  brick  construction, 
is  to  cost  $100,000. 

Foundation  work  has  been  commenced  in  connection 
with  the  new  soap  factory  which  Messrs.  Proctor  &  Gamble 
are  to  erect  at  Burlington  Street,  Hamilton,  at  a  cost  of  $1,- 
000.000.  Building  No.  1,  which  will  consist  of  three  storeys 
and  basement  and  which  will  cost  $200,000,  has  now  been 
started  and  plans  will  shortly  be  completed  for  building  No.  2. 
In  all  there  will  be  six  buildings.  The  construction  is  steel, 
reinforced  concrete  and  brick. 

The  Montreal  Council  are  proceeding  with  the  work  of 
constructing  the  underground  conduits,  which  it  was  previ- 
ously decided  to  suspend  owing  to  financial  conditions.  Ar- 
rangements have,  however,  now  been  made  by  which  the 
Council  are  able  to  go  on  with  the  work.  Invitations  have 
been  issued  calling  for  tenders  for  constructing  a  further 
conduit,  from  the  end  of  St.  Lawrence  Boulevard  to  the 
harbour  front. 

At  Moose  Jaw,  Sask.,  it  is  not  known  definitely  at  this 
date  what  expenditures  will  be  made  on  public  works  daring 
the  coming  winter,  but  recently  the  city  negotiated  a  loan 
of  $500,000,  and  it  is  proposed  to  use  a  considerable  portion 
of  this  sum  in  the  construction  of  sewer  and  water  mains  dur- 
ing the  fall  and  winter.  Paving  work  will  represent  an  out- 
lay of  $10,000  and  extensions  to  the  city  power  house  $30,000. 
The  City  Engineer  is  Mr.  Geo.  D.  Mackie. 

Sir  Lom^r  Gouin,  Premier  of  Quebec,  and  Mr.  J.  A.  Tes- 
sier,  Minister  of  Roads,  on  October  12  formally  opened  a 
new  concrete  road  seven  miles  long  leading  from  Pont  Viau 
through  Cap  St.  Martin  to  St.  Ross.  The  celebration  took 
the  form  of  an  automobile  tour  of  inspection  by  a  large 
party  of  motorists  on  the  invitation  of  the  Provincial  De- 
partment of  Roads,  by  which  the  work  has  been  carried  out. 
Forty  miles  of  good  roads  have'  now  been  constructed  in 
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lie  Jcsu.  This  represents  an  expenditure  of  $100,000  in  lie 
Jesu,  exclusive  of  $40,000  expended  in  St.  Rose  itself,  while 
in  that  portion  of  Laval  County  situated  in  the  Island  of 
Montreal,  $200,000  is  being  expended  on  roads. 

A  still  further  extension  of  time  has  been  granted  to 
Mr.  Norman  C.  McLeod,  contractor  for  the  Montreal  filtra- 
tion plant,  the  foundations  of  which  were  the  subject  of  a 
very  keen  dispute  between  local  engineers  of  repute.  The 
city  have  agreed  to  a  year's  extension  and  to  advance  $50,- 
000,  also  accepting  the  responsibility  of  $27,000  for  wages. 
Mr.  C.  E.  Deakin  will  be  a  sub-contractor  under  the  new 
arrangement.    The  contract  price  is  $1,158,000. 

In  a  communication  to  the  Montreal  Builders'  Exchange, 
the  secretary  of  the  Vancouver  Exchange  refers  to  the  ques- 
tion of  tenders  for  public  works,  more  especially  relating  to 
those  tenders  for  Dominion  Government  works.  He  states 
that  it  is  the  opinion  of  the  Vancouver  Exchange  that  these 
tenders  should  be  opened  in  public  at  a  time  specified  in  the 
advertisement,  and  suggests  that  concerted  action  be  taken 
with  a  view  to  the  National  Association  of  Builders  Ex- 
changes acting  in  the  matter. 

/  For  the  month  of  September  the  ordinary  building  per- 
mits of  Montreal  totalled  $501,514,  as  compared  with  $1,999,- 
524  in  the  corresponding  period  last  year.  By  including  the 
work  of  the  current  year  of  the  Montreal  Harbour  Commis- 
sioners, such  as  docks,  elevators  and  sidings — valued  at  $3, - 
550,000 — the  total  for  last  month  is  brought  up  to  $4,051,514. 
The  Commissioners  are  not  bound  to  obtain  a  permit,  but  Mr. 
A.  Chausse,  the  civic  building  superintendent,  has  always 
contended  that  the  work  should  properly  be  included  in 
Montreal's  total,  and  he  has  done  so  in  his  return  for  Sep- 
tember. For  the  nine  months  to  date  the  total  is  $16,20!),- 
691,  as  against  $15,810,146,  but  here  again  the  harbour  work 
is  included.  Without  taking  the  latter  into  account  the  per- 
mits would  show  a  decrease  of  $.'S,156,455.  Last  year  the 
harbour  work  did  not  figure  in  the  returns  until  November, 
when  the  amount  was  $3,000,000.  The  average  value  of  the 
ordinary  permits  is  lower  this  year  than  in  1913. 


Personal  Mention 


Messrs.  G.  B.  Reynolds,  of  the  Trussed  Concrete  Steel 
Company;  J.  A.  Stuart,  of  the  A.  B.  See  Electric  Elevator 
Company;  and  G.  M.  Gest,  have  been  admitted  to  the  mem- 
bership of  the  Montreal  Board  of  Trade. 

Mr.  R.  ().  Wynne-Roberts,  Consulting  Engineer,  has  re- 
turned to  Regina  after  a  visit  to  Montreal,  Toronto,  New 
York,  and  other  Eastern  points.  He  was  a  recent  visitor  at 
the  orifice  of  the  Contract  Record  and  Engineering  Review. 

At  the  meeting  of  the  Canadian  Society  of  Civil  Engi- 
neers to  be  held  on  October  22,  Mr.  C.  A.  P.  Turner  will 
read  a  paper  on  "The  Mechanical  Action  of  Reinforced  Con- 
crete Floor  Slabs  and  Columns  as  interpreted  by  the  char- 
acter of  the  deformations  under  load  and  the  theory  of  work." 

Over  one  hundred  members  of  the  Canadian  Society  of 
Civil  Engineers  volunteered  for  the  front.  These  include 
past-presidents  and  ten  past  members  of  the  council,  to- 
gether with  many  active  and  student  members.  Lieut. -Col. 
Kuttan,  Lieut. -Col.  Greenwood,  and  Major  C.  H.  Mitchell  arc 
among  those  who  offered   their  services. 

Mr.  H.  A.  Drury,  principal  of  the  firm  of  H.  A.  Drury. 
Limited,  iron  and  steel  merchants.  Montreal,  died  in  Atlanta. 
Ga.,  while  on  a  business  visit  to  the  United  States.  Mr. 
Drury.  who  was  a  native  of  St.  John,  X.B..  was  53  years  of 
age.  For  a  long  period  he  was  connected  with  the  Imperial 
Oil  Company  and  resigned  about  ten  years  ago  to  go  into 
business  on  his  own  account.  His  firm  represent  important 
British  and  American  companies,  being  general  agents  for 
Canada  of  the  Lackawanna  Steel  Company,  and  also  repre- 
senting Sanderson  Bros,  and  Ncwbold,  of  Sheffield.  Eng. 
Mr.  Drury  was  a  member  of  the  Canadian  Mining  Institute, 
and  had  sat  on  the  council.  He  is  survived  by  one  son,  Mr. 
A.  K.  Drury. 


STANDARD  TYPES 


By  Charles  R.  Barrett 


The  Man  Who  Quits 

The  man  who  quits  has  a  brain  and  hand 
As' good  as  the  next!  but  he  lacks  the  sand 
That  would  make  him  stick,  with  a  courage  stout, 
To  whatever  he  tackles,  and  fight  it  out. 

He  starts  with  a  rush,  and  a  solemn  vow 
That  he'll  soon  be  showing  the  others  how; 
Then  something  new  strikes  his  roving  eye. 
And  his  task  is  left  for  (he  bye  and  bye. 

It's  up  to  each  man  what  becomes  of  him: 
lie  must  find  in  himself  the  «rit  and  vim 
That  bring  success;  he  can  get  the  skill, 
If  he  brings  to  the  task  a  steadfast  will. 

No  man  is  beaten  till  he  nucs  in; 
Hard  luck  can't  stand  for  a  cheerful  grin; 
The  man  who  fails  needs  a  better  excuse 
Than  the  quitter's  whining  "What's  the  use?" 

For  the  man  who  quits  lets  his  chances  slip, 
Just  because  he's  too  lazy  to  keep  his  grip. 
The  man  who  sticks  goes  ahead  with  a  shout. 
While  tin-  in. in  who  (puts  joins  the  "down  and  out. 


The  Man  Who  Sticks 

The  man  who  sticks  has  this  lesson  learned: 

Success  doesn't  come  by  chance — it's  earned 

By  pounding  away;  for  good  hard  knocks 

Will  make  stepping  stones  of  the  stumbling  blocks 

Hi  knows  in  his  heart  that  he  cannot  fail; 
That  no  ill  fortune  can  make  him  quail 
While  his  will  is  strong  and  his  courage  high. 
For  he's  always  good  for  another  try. 

lie  doesn't  expect  by  a  single  stride 
To  jump  to  the  front;  he  is  satisfied 
ID  do  cv'ry  day  his  level  best, 
And  let  the  future  take  care  of  the  rest. 

He  doesn't  believe  he's  held  down  by  the  boss- 
It's  work,  and  not  favor,  that  "gets  across." 
So  his  motto  is  this:  "What  another  man 
Has  been  able  to  handle,  I  surely  can." 

l  or  the  man  who  sticks  has  the  sense  to  sec 
He  can  make  himself  what  he  wants  to  be, 
It  Ik  'II  off  with  his  coat  and  pitch  right  in— 
Why,  the  man  who  sticks  can't  help  but  win! 


Contracts  Department 


News    of   Special   Interest   to  Contractors,   Engineers,   Manufacturers  and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage  and 
Roadways 

Barton  Twp.,  Ont. 

A  conference  re  proposed  water  and 
>cwcr  system  for  Barton  Twp..  has  taken 
plaee  between  City  Engineer  Macalluin, 
Hamilton,  and  Barton  Twp.  Engineer 
Nicholson.  The  scheme,  as  proposed, 
provides  for  $50,000  water  system,  sewer 
system  that  will  empty  into  certain  city 
sewers,  and  a  sewer  system  to  cost  $10,- 
000  for  district  east  of  James  Street. 

Bosanquet  Twp.,  Ont. 

The  Township  Council  has  in  contem- 
plation the  construction  of  a  number  of 
drains.  G.  Sutherland.  Thctford.  Ont., 
is  the  clerk. 

Brantford,  Ont. 

Surveys  have  been  made  for  grading, 
estimated  cost  $7,000.  The  work  will  be 
done  by  City  Construction  Department. 
Mr.  T.  Harry  Jones  is  City  Engineer. 

Canora.  Sask. 

Work  is  under  way  on  a  waterwoiks 
installation,  estimated  to  cost  $60,000 
The  engineers  are  Messrs.  Chipman  & 
Power.  Winnipeg  and  Toronto,  and  the 
general  contractors  are  Messrs.  W.  New- 
man &  Company,  Winnipeg.  The  work 
comprises  pump  house,  water  tower  and 
laying  of  mains. 

Cobalt,  Ont. 

Surveys  have  been  made  by  Town 
Council's  Engineers,  Code  &  Code,  pre- 
paratory to  the  construction  of  one  mile 
of  15-in.  sewers. 

Cranbrook,  B.C. 

Waterworks  system  for  this  city  will 
be  completed  some  time  next  spring. 
Leader  6k  Goode  are  the  contractors. 

Gait.  Ont. 

Ratepayers  vote  October  23  on  by-law 
to  raise  $55,000  for  extension  of  water- 
works system. 

Kingston,  Ont. 

Board  of  Works  has  recommended  (a) 
grading  of  Patrick  Street;  (b)  construc- 
tion of  sewer  in  College  Street;  (c)  re- 
macadamizing  Union  Street  from  Alfred 
Street  to  city  limits,  and  (d)  construction 
of  a  break  water  in  King  Street  west  at 
an  estimated  cost  of  $30,000. 

Manitou,  Man. 

Tenders  are  to  be  called  for  construc- 
tion of  bridge  across  Pembina  River  be- 
tween sections  4  and  5,  township  2, 
range  7.  as  soon  as  plans  have  been  pre- 
pared by  Town  Council. 

Orillia,  Ont. 

The  Town  Council  and  Water.  Light 
&  Power  Commission  have  succeeded 
in  placing  practically  the  whole  issue  of 
$85,000  waterworks  debentures.  The 
waterworks  scheme  will  be  proceeded 
with. 


Ottawa,  Ont. 

The  City  Council  has  taken  legal  steps 
to  lest  the  validity  of  an  order  of  On- 
tario Board  of  Health  which  directs  that 
the  city  spend  more  than  $8,000,000  on  a 
water  supply  from  Thirty-One  Mile 
Lake,  more  than  50  miles  from  the 
capital. 

The  paving  of  Lisgar  Street,  between 
Elgin  and  Hank  Streets,  also  Bronson 
Street,  and  with  Roemac  between  Laur- 
ier  and  Slater  Streets,  is  contemplated 
by  City  Council.  Mr.  F.  C.  Askwith  is 
Acting  City  Engineer. 

Tile  pipe  sewers  are  to  be  laid  from 
Lees  Avenue  to  the  Ottawa  River.  Mr. 
R.  L.  Haycock  is  Sewerage  Engineer. 

Regina,  Sask. 

City  is  proceeding  with  construction 
of  a  5,000,000-gal.  reservoir,  provision 
lor  which  was  made  in  the  Capital  Es- 
timates of  city  early  this  year.  The  ex- 
cavation was  carried  out  by  day  labor, 
and  the  work  is  under  supervision  of 
Superintendent  of  Waterworks. 

Extensions  to  sewage  disposal  works 
are  being  made  at  a  cost  of  $25,000. 
Plans  and  specifications  are  being  pre- 
pared for  supply  of  9,000  sq.  ft.  of  gal- 
vanized, corrugated  iron  for  roofing  and 
aiding,  also  for  steel  work  for  roof  con- 
struction of  additional  filter  beds  at 
sewage  disposal  works. 

Richmond,  B.C. 

Announcement  has  been  made  that 
work  will  be  completed  this  year  on 
construction  of  8  ft.  dyke  and  20  ft. 
ditch  at  an  estimated  cost  of  $26,000. 
Cleveland  &  Cameron,  470  Granville  St., 
Vancouver,  are  consulting  engineers.  J. 
W.  Pike,  Vancouver,  is  general  contrac- 
tor. 

St.  John,  N.B. 

City  Council  will  lay  7,000  ft.  of  water- 
mains  on  fifteen  streets  by  day  labor,  at 
an  estimated  cost  of  $18,000.  The  Water 
and  Sewerage  Commissioner  is  Mr.  R. 
W.  Wigmore. 

Toronto,  Ont. 

The  Board  of  Control  has  decided  that 
the  funds  required  for  North  Toronto 
waterworks  should  be  taken  from  the 
$6,670,000  voted  in  19115  for  waterworks 
extensions.  By  this  means  the  work 
will  be  carried  out  without  submitting 
by-law. 

By-laws  to  raise  $1,340,000  for  exten- 
sion of  watermains  (including  North  To- 
run  to  supply  mains,  $525,000,  and  exten- 
sions to  high-level  pressure  fire  system, 
$500,000)  arc  to  be  submitted  to  rate- 
payers. Mr.  R.  C.  Harris  is  Works  Com- 
missioner. 

Board  of  Control  has  received  tenders 
for  Don  section,  Bloor  Street  Viaduct, 
which  have  been  referred  to  Commis- 
sioners for  report.  The  amounts  for 
reinforced  concrete  and  steel  respective- 
ly are  as  follows: — $1,125,000.  reinforced 
concrete;    $1,136, 954. 12,    steel;  $533,445, 


steel  only;  $1,109,760.75,  steel;  $1,353,- 
074.91.  steel;  $996,564.81,  steel;  $1,098,- 
781.82,  reinforced  concrete;  $1,249,701, 
reinforced  concrete;  $849,005.35,  rein- 
forced concrete;  $875,000,  reinforced  con- 
crete. 

The  extension  of  Wilton  Avenue  from 
Bolton  to  Logan  Avenues  is  recommend- 
ed by  Board  of  Control.  Estimated  cost 
$622,000. 

West  Vancouver,  B.C. 

This  city  is  planning  to  install  a  new 
water  system.  A  concrete  dam  100  feet 
long  and  26  feet  high,  capable  of  hold- 
ing 1,100,000  gallons  of  water,  will  be 
constructed  'at  a  cost  of  $15,800.  The 
system  will  include  18  miles  of  lap-weld 
steel  pipe,  2,000  of  which  will  be  of  4 
and  6  inch  steel,  and  provision  has  heen 
made  for  the  erection  of  65  hydrants 
for  fire-protection  purposes.  The  es- 
timated cost  of  the  system  is  $120,000. 

The  West  Vancouver  District  is  re- 
ported to  have  completed  negotiations 
with  the  Cotton  Company,  Limited,  Van- 
couver, for  taking  bonds  in  payment  of 
work  to  be  done  in  opening  and  improv- 
ing Marine  Drive  from  North  Vancou- 
ver to  Horseshoe  Bay,  a  distance  of 
about  8  or  10  miles. 

CONTRACTS  AWARDED 

Hamilton,  Ont. 

McAllister  &  Company,  Toronto,  have 
been  awarded  the  contract  for  the  sup- 
ply of  cement  sewer  pipe  at  $16,000. 

Niagara  Falls,  Ont. 

Ferris  &  Manley  of  this  city  have  the 
contract  for  sewer  work  estimated  to 
cost  $2,500.  The  engineer-in-charge  is 
Mr.  F.  J.  Anderson. 

Richmond,  B.C. 

The  contract  for  paving  work  between 
Lule  Island  bridge  and  Sea  Island  bridge 
has  been  awarded  by  Town  Council  to 
N.  P.  Cotton  &  Company,  at  $2.30  per 
yard. 

Toronto,  Ont. 

The  Gawne  Contracting  Company  of 
this  city  have  obtained  the  contract  for 
sewer  construction  on  Argyle  Street,  es- 
timated to  cost  $36,800.  Smaller  con- 
tracts have  been  awarded  to  Routly  & 
Summers,  J.  McGuire,  W.  E.  Taylor. 
Grant  Contracting  Company,  ami  the 
National  Contracting  Company,  all  To- 
ronto firms. 

Contracts  for  sidewalk  construction  in 
various  sections  of  the  city  have  heen 
awarded  to  the  following  firms: — Inter- 
national Contractors,  Limited.  Britnell 
Contracting  Company,  Ramsay  Con- 
tracting Company,  W.  E.  Ransom.  Grant 
Contracting  Company,  H.  Mitchell. 
Routly  &  Summers  and  R.  J.  Moves  & 
Company,  all  Toronto  firms. 

The  Constructing  &  Paving  Company 
and  the  Godson  Contracting  Company 
have  been  awarded  contracts  for  asphalt 
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paving  on  Paton  Road,  Boon  Avenue, 
and  Witlirow  Avenue. 

Transcona,  Man. 

G.  H.  Archibald,  Winnipeg,  Man., 
has  the  contract  for  building  a  reservoir 
(capacity  300,000  gallons)  at  a  cost  of 
$9,000.  The  engineer  is  H.  N.  Ruttan, 
Win  nipeg. 

Railroads,  Bridges  and  Wharves 

Bruce  Mines,  Ont. 

Ontario  Northern  Construction  Com- 
pany has  been  awarded  contract  for  ex- 
tension of  Lake  Huron  &  Northern  On- 
tario R.  R.  (formerly  Bruce  Mines  &  Al- 
goma  R.  R.),  from  Bruce  mines  north- 
erly. Ultimate  plans  provide  for  line 
:;:.'.")  miles  in  length.  If.  Appleton.  Bruce 
Mines,  is  General   Manager  of  railway. 

Brantford,  Ont. 

The  Brantford  Street  Railway  Com- 
pany has  applied  to  the  City  Council  for 
a  franchise  to  extend  its  lines  and  con- 
struct a  loop  in  Brantford.  E.  B.  Stock- 
dale,  Toronto,  is  general  manager. 

Chatham,  Ont. 

1'lans  are  being  prepared  by  the  City 
Council  for  16  reinforced  concrete 
bridges  and  dredging  works,  estimated 
to  cost  $84,000.  George  A.  McCubbin, 
135  King  Street,  is  the  Engineer. 

Edmonton,  Alta. 

The  Edmonton  Tramways  Company. 
Limited,  has  completed  preliminary  ar- 
rangements and  plans  to  start  work  soon 
on  the  construction  of  its  proposed  line 
through  Edmonton.  This  is  part  of  a 
line  which  will  eventually  connect  Ed- 
monton and  Fort  Saskatchewan. 

Halifax,  N.S. 

Commissioner  E.  H.  Armstrong,  Pro- 
vincial Government  Department  Public 
Works,  Halifax,  will  receive  tenders  until 
October  28,  for  construction  of  113  cul 
verts  on  road  from  Guysboro  to  Salmon 
River  bridge,  approximately  14.3  miles; 
also  101  culverts  on  road  from  Salmon 
River  Lakes  bridge  to  South  River  Lake, 
approximately  1  1.7  miles.  Plans  and 
Specifications  can  be  seen  at  offices  of 
I).  P.  Floyd,  Guysboro,  Chas.  J.  At  water. 
Boylston,  Alex.  Sinclair,  Goshen,  and  ;il 
the  Department,  Halifax. 

Kingston,  Ont. 

Board  of  Works  has  recommended  a 
C  inference  with  the  Government  with  a 
view  to  procuring  their  co-operation  in 
construction  of  Public  Wharf  on  water 
lots  facing  city  buildings,  cost  of  which 
has  been  estimated  by  city  engineer  at 
1150,000. 

City  Council  has  decided  to  submit  to 
ratepayers  shortly  by-law  for  construc- 
tion of  concrete  breakwater  on  Kinn 
Street  W„  estimated  to  cost  $30,000. 

Longue  Pointe,  Que. 

It  is  reported  that  the  Canadian  Vick- 
crs  Company  will  construct  a  new  dry 

dock  here  at  a  cost   of  about  $105,  >. 

Sir  Win.  Arrol  is  designer  of  tin-  clock 
which  will  be  3H2  feet  Ion«  and  I  .'•<',  r  <  <■  I 
wide.  The  permit  for  building  is  stated 
to  have  been  issued. 

NK  Nab  Township.  Ont. 

Township  Council  is  considering  the 
construction  of  new  bridge  over  Waba 
Creek.  Ontario  Government,  through 
Colonization  road  grants,  is  expecting  t" 
bear  a  portion  of  the  cost. 


New  Westminster,  B.C. 

Great  Northern  Railway  Company's 
architect  has  received  instructions  to 
prepare  plans  for  railway  station  at  this 
city.  Work  in  connection  therewith  will 
be  started  as  soon  as  possible. 
Prince  Rupert,  B.C. 

Grand  Trunk  Pacific  Railway  will  start 
construction  about  January  1  on  its  dry 
dock  at  Prince  Rupert. 

Paris,  Ont. 

Grand  Valley  Railway  Company  have 
been  authorized  to  erect  station.  Work 
on  the  proposed  building  will  start  im- 
mediately. 

Province  of  Manitoba 

The  C.  P.  R.  will  construct  a  spur  line 
for  the  Northern  Sand  &  Gravel  Com- 
pany, at  Milner,  and  also  for  the  Winni- 
peg Supply  &  Fuel  Company,  Winnipeg, 
from  a  point  on  existing  spur.  Section  31. 
A  spur  at  mileage  1.93,  Bird's  Hill 
Branch,  will  be  constructed  by  the  C.  N. 
R.  for  the  Cusson  Lumber  Company. 
Transcona,  St.  Boniface. 

Province  of  Saskatchewan 

The  C.  P.  R.  is  to  construct  a  spur  line 
for  Richardson  Builders,  Limited,  Saska- 
toon, from  end  of  existing  spur  in  south- 
east quarter  section,  main  line,  Saskat- 
chewan division.  The  same  company 
will  build  a  spur  for  Campbell,  Wilson  & 
Strathdee,  Limited,  and  alter  trackage 
for  Regina  Cartage  Company. 

Sudbury,  Ont. 

The  Town  Council  is  constructing  four 
bridges  at  an  estimated  cost  of  $25,000. 
One  has  been  started,  one  is  nearly  com- 
pleted and  work  on  two  is  not  yet  com- 
menced. Mr.  D.  L.  Brown,  Cedar  Ave- 
nue, is  the  general  contractor,  and 
Messrs.  Clarke  &  Monds  are  engineers. 

Uxbridge,  Ont. 

The  Provincial  Hydro-Electric  Com- 
mission, in  conjunction  with  the  various 
municipalities,  will  probably  start  the 
lonstruction  of  the  following  lines  this 
fall:  Toronto  to  L'nionville,  approximate- 
ly 14  miles;  l'nionville  to  L'xbridge,  via 
Vandorf,  approximately  2.">  miles:  Union- 
ville  to  Brooklyn  through  Markham; 
l'nionville  to  Stouffville  and  Port  Perry: 
also  spur  line  from  Vandorf  to  New- 
market. The  cost  per  mile  of  the  line 
from  Unionvillc  to  l'xbridge  is  esti- 
mated at  $27,650,  including  road  beds, 
buildings,  bridges,  roadways,  etc.  Elec- 
tric equipment,  including  car  barns,  ter- 
minals, etc.,  will  cost  about  $12,500  per 
mile. 

CONTRACTS  AWARDED 

London,  Ont. 

The  contract  for  construction  of  sin- 
gle-span steel  and  concrete  bridge,  35  ft. 
long,  10  ft.  wide,  across  Second  Street, 
at  an  estimated  cost  of  $14,300,  has  been 
lei  by  City  Council  and  County  of  Mid- 
dlesex to  Messrs.  McKay  &  Webster. 
Toronto.  Mr.  Win.  N.  Ashplant.  City 
Hall,  is  Kngineer-in-chargc. 

Winnipeg,  Man. 

Final  estimates  have  been  approved  as 
follows  in  connection  with  Greater  Win- 
nipeg Water  Scheme:  Gearing  right-of- 
way,  E  J.  Bawlf.  $lfi,172;  supply  of  cull 
lies.  Rat  Portage  Lumber  Company,  Lim- 
ited. $1,000;  stel  rails.  Algoma  Steel  Cor- 
poration, Limited,  $8,809;  splice  bars. 
Steel  Company  of  Canada.  Limited.  $4.- 
100;   Falcon   River  dyke,  Tomlinson  & 


Fleming,  $14,829;  buildings  at  Deacon, 
C.  J.  E.  Maxwell.  $3.8'.)!);  railway  ties, 
O'Brien  &  McDougall  Bros..  $27,010; 
railway  construction,  Northern  Con- 
struction Company,  $97,565. 


Public  Buildings,  Churches, 
and  Schools 

Buctouche,  N.B. 

Buildings  comprising  Victoria  Hotel, 
sample  rooms  and  barn  owned  by  John 
H.  McCleave.  also  station  and  freight 
sheds,  property  of  Moncton  &  Buc- 
touche Railway,  residence  and  barn  (W. 
H.  Irving)  and  warehouse  (A.  &  R. 
Loggie),  have  been  destroyed  by  lire. 
Extent  of  loss  is  not  reported. 

Fairbank,  Ont.  (Toronto) 

Proposal  to  erect  new  school  buildings 
is  receiving  consideration  by  School  Sec- 
tion No.  15,  Township  of  York,  the  secre- 
tary of  which  is  Mr.  Wm.  Deacoff.  Fair- 
bank. 

Fort  Frances,  Ont. 

The  Town  Council  contemplate  the 
erection  of  a  public  hall  on  Trunk  Road 
in  Crozier  Township,  for  Municipality 
of  Alberton.  Mr.  F.  H.  Warner.  Fort 
Frances,  is  the  Town  Clerk. 

Hamilton,  Ont. 

The  contract  for  rooting  Wentworth 
Street  School  and  supplying  blackboards, 
which  was  awarded  to  Mr.  V.  Drew,  has 
been  cancelled  and  new  tenders  will  be 
called  at  once.  Mr.  P.  H.  Foster  is 
Secretary,  Board  of  Education. 

Board  of  Education  has  decided  to 
call  new  tenders  on  carpentry  work  in 
respect  of  school  on  Dundurn  Street, 
Mr.  Calvert,  who  had  been  given  the 
contract,  having  asked  to  be"  released. 
I\.   H.  Foster  is  Secretary. 

Lower  Squamish,  B.C. 

Tenders  will  be  received  by  I.  E. 
Griffith.  Deputy  Minister  of  '  Public 
Works.  Vancouver,  until  noon,  October 
31,  for  erection  of  four-room  school  at 
Lower  Squamish.  Richmond  Electoral 
District.  Plans  and  specification  are  at 
office  of  Mr.  J.  Mahoney.  Government 
Agent,  Court  House,  Vancouver;  Mr. 
J.  D.  h'raser.  Sec.  of  School  Board. 
I  leveland  Avenue.  Squamish,  and  at 
Department.  Vancouver. 

Montreal,  Que. 

Detailed  plans  are  not  yet  completed 
for  $200,000  public  library  to  be  erected 
on  Sherbrooke  and  Montcalm  for  Board 
<»i  t  oinmissioners.  As  soon  as  contract 
lor  foundation  work  has  been  approv- 
ed by  City  Council  work  will  be  start- 
ed  by  Foundation  Company,  Limited 
Montreal,  E.  Payette.  103  St.  Francois 
Xavier  Street,  is  the  architect 

North  Bay.  Ont. 

I  he  main  building  in  connection  with 
construction  of  $100,000  church  for 
French  R.  C.  Community  may  he  started 
next  spring.  Basement  only  will  be  com- 
pleted this  year. 

New  Hamburg,  Ont. 

The  Town  Council  has  awarded  the 
general  contract  in  connection  with 
$8,000  public  library  to  Geo.  Clair.  New 
Hamburg.  Building  will  be  one  storev, 
30  and  53,  red  pressed  brick  construe- 
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ti.m.    J.  S    Russell!  81   Downie  Street, 
Stratford,  is  the  architect. 

Nanaimo.  B.C. 

City  Council  lias  decided  not  to  pre- 
>iiit  by-law  providing  $5,000  for  upkeep 
,.i  proposed  Carnegie  Library  for  con- 
struction of  which  $50,000  has  been  ap- 
propriated by  Carnegie  Corporation  of 
New  York. 

Niagara  Falls.  Ont. 

The  Public  School  Hoard  have  in  con- 
templation erection  of  an  addition  to 
school  at  an  estimated  cost  of  $18,000. 
lien    Mortimer  is  the  Secretary. 

Norwood.  Ont. 

The  Village  Council  has  decided  to 
build  a  brick  and  concrete  library  for 
which  tenders  will  be  called  next  year. 
E.  J.  Larry  is  the  Clerk. 

Sunkist,  Sask. 

The  construction  of  two-storey,  50  x 
::.  frame  school  building,  is  contemp- 
lated by  New  Hazclton  school  district, 
No.  :s:is2.  the  Secretary-Treasurer  of 
which  is  Mr.  Geo.  W.  Ames,  Sunkist 
P.O. 

Summerside,  P.E.I. 

Tenders  for  interior  fittings  for  post 
office  will  be  received  by  R.  C.  Desroch- 
ers.  Secretary.  Dominion  Governinert 
Department  Public  Works.  Ottawa,  un- 
til November  2.  Plans  and  specifica- 
tion are  at  office  of  Mr.  Wm.  N.  Hcus- 
tis.  Clerk  of  Works,  Summerside;  Mt. 
W.  J.  McDux.  Supt,  Charlottetown,  and 
at  Department,  Ottawa. 

Toronto,  Ont. 

The  Board  of  Control  has  resolved  to 
erect  a  new  Zoological  house  at  River- 
dale  Park,  estimated  to  cost  $8,000. 
Building  will  be  concrete  and  brick  con- 
struction. Mr.  C.  E.  Chambers  is  Parks 
Commissioner. 

The  Board  of  Education  (W.  C.  Wil- 
kinson. Sec.-Treas.).  has  awarded  con- 
tracts as  follows  for  school  telephones: 
Hester  Hows  School,  Lintz  Porter  Com- 
pany. $202;  Earlscourt  School,  Dufferin 
School  and  Clinton  School,  G.  J.  Beat- 
tie.  $267,  $312  and  $263  respectively. 

The  contract  for  masonry  work  in 
connection  with  Givens  Street  School, 
which  was  awarded  to  Albert  Webb,  13 
Shirley  Street,  was  let  at  $85,900  and 
not  $95,000  as  previously  reported. 

Toronto,  Ont. 

Tenders  close  with  architects  S.  B. 
Coon  &  Son,  409  Ryric  Building,  on 
November  5,  for  construction  of  $60.- 
ooo  school  at  East  Toronto,  for  School 
Section  No.  26,  York  Township.  The 
building  will  be  two  storeys  and  base- 
ment. 133  x  80  ft.,  10,  rooms,  stone,  terra 
cotta,  steel  and  brick  construction. 

Property  Committee  has  approved  of 
plans  for  new  addition  to  North  Toron- 
to high  school,  and  tenders  will  be  call- 
ed shortly. 

Vancouver,  B.C. 

Department  of  Public  Works  has 
completed  plans  for  the  proposed  Gov- 
ernment elevator,  capacity  1,500,000,  to 
be  erected  on  Government  dock  site,  and 
equipped  with  the  latest  machinery.  As 
soon  as  specifications  have  been  com- 
pleted tenders  will  be  invited. 

Winnipeg,  Man. 

The  Board  of  Control  will  receive  ten- 
ders until  October  23rd  for  construction 


oi  asphalt  pavement  on  lane  east  of  Main 
Street,  for  Market  Avenue  South  to 
Confederation  Life  Building.  Plans  and 
specification  can  be  seen  at  office  of  W. 
P.  Brereton,  223  James  Avenue. 

Windsor,  Ont. 

Some  trades  will  be  let  in  connection 
with  $5,000  garage  being  erected  on 
Chatham  Street,  for  Fitz  Bridges. 

CONTRACTS  AWARDED 

Hamilton,  Ont. 

The  Board  of  Education  has  awaidcd 
the  following  contracts  for  construction 
of  public  school,  two  storeys,  12  rooms, 
steel  and  brick  construction,  on  Went- 
worth  Street  North,  at  an  estimated  cost 
cost  of  $60,000:  masonry — T.  Jones,  $29,- 
980;  carpentry — Stuart  Bros.,  $10,497: 
plastering  —  Hannaford  Bros.,  $2,740; 
painting— W.  Dodson,  $1,900;  roofing — 
V.  Drew,  $1,140;  sewers — J.  J.  Arm- 
strong, $178;  heating  and  plumbing — A. 
(  lark,  $13,975;  electrical  work — Electri- 
cal Supply  Company,  $979;  steel — Ham- 
ilton Bridge  Works  Company,  $1,779; 
iron  work — Canada  Wire  Goods  Com- 
pany, $2,550. 

Regina,  Sask. 

Wesley  Methodist  Church  trustees 
have  let  the  general  contract  for  con- 
struction of  $12,000  church  on  15th 
Avenue  and  St.  John,  to  Constructors, 
Limited,  Regina.  Building  will  be  100 
x  125  ft.,  concrete  foundation,  brick  and 
frame  construction. 

Nelson  &  Squetch,  Regina,  has  been 
awarded  the  contract  for  painting  work 
in  connection  with  re-decoration  of  City 
Hall. 


Business  Buildings  and  Indus- 
trial Plants 

Deloraine,  Man. 

The  erection  of  a  skating  rink,  160  x 
60,  for  this  town  is  in  contemplation  at 
an  estimated  cost  of  $4,000.  Shillinglaw 
and  Marshall,  829  Rosser  Street,  Bran- 
don, are  the  probable  architects. 

Essex,  Ont. 

Johnson  &  Rogers  have  in  contempla- 
tion construction  of  $8,000  white  brick 
store. 

Fort  William,  Ont. 

Ogilvie  Flour  Mills,  who  are  erecting 
a  $2,000  garage  on  River  Front  by  day- 
labor,  will  require  gasoline  tank  and 
pumps. 

Grosse  Isle,  Que. 

The  Dominion  Government  Depart- 
ment of  Public  Works  are  undecided 
whether  to  construct  Detention  Building 
this  year  or  not.  A  report  issued  July 
17th  that  general  contract  had  been  let 
is  inaccurate  as  contract  has  not  yet  been 
awarded.  Proposed  building  is  estimated 
to  cost  $45,848,  and  will  be  two-storey 
and  basement. 

Hamilton,  Ont. 

Plans  will  be  ready  shortly  for  four- 
storey  200  x  60  factory,  steel,  hollow  tile 
reinforced  concrete  and  brick  construc- 
tion, for  Proctor  &  Gamble,  Jvorydale, 
Ohio  and  Burlington  Street,  Hamilton. 
Group  of  six  buildings,  estimated  to  cost 
$1,000,000,  will  be  erected,  No.  1  fac- 
tory, involving  an  outlay  of  $200,000,  3- 
storey  and  basement,  100  x  50,  being  at 
present  under  construction. 


Listowel,  Ont. 

The  cooperage  owned  by  Pfreffer  Mill- 
ing Company  has  been  destroyed  by  (ire. 
The  loss,  estimated  at  $2,000,  is  covered 
by  insurance. 

London,  Ont. 

The  contract  is  to  be  let  shortly  for 
construction  of  store  fronts,  barber  shop 
and  apartments,  for  Mr.  Harry  Ryan,  340 
Richmond,  at  an  estimated  outlay  of  $3,- 
000.  Watt  &  Blackwell,  Bank  of  Toronto 
Chambers,  are  the  architects. 

London  Township,  Ont. 

The  construction  of  farm  buildings 
estimated  to  cost  $3,500,  concrete  and 
stone  foundation,  fireproof  construction, 
is  contemplated  by  W.  E.  Talbot,  Bally- 
mote  P.  O. 

Montreal,  Que. 

Tenders  will  be  invited  soon  by  Turn- 
er &  Carless,  49  Beaver  Hall  Hill,  Mon- 
treal, architect,  for  electrical  and  in- 
terior fitting's  in  connection  with  live- 
storey  bank  and  office  building,  in  course 
of  construction  on  St.  Lawrence  and  On- 
tario Streets,  for  Molsons  Bank. 

Niagara  Falls,  Ont. 

Dovesmith  Invention  Development 
Company  contemplate  construction  of 
factory  in  which  to  manufacture  speed 
gears  for  automobiles.  F.  Mclntyre, 
Empire  Building,  is  the  Secretary. 

North  Bay,  Ont. 

Tenders  are  in  but  contract  has  not 
been  awarded  in  connection  with  $16,000 
stores  and  apartments  to  be  constructed 
on  Main  Street  for  T.  N.  Colgan,  Fer- 
guson Street.  Owner  intends  building  by 
day  labor  next  spring. 

Ottawa,  Ont. 

Plans  are  in  progress  for  erection  of 
roller  sheds  for  City  Council. 

Preston,  Ont. 

Plans  have  been  drawn  for  alterations 
to  picture  theatre  owned  by  Doherty  & 
Kennedy.  Building  will  be  remodelled  as 
regards  interior  decorations,  electrical 
and  motion  picture  equipment,  seating, 
etc. 

Town  Council  has  decided  to  have 
plans  prepared  at  once  for  40  x  60  ft.  ad- 
ditions to  market  building. 

Quebec,  Que. 

The  plant  of  the  Modern  Joint  Foun- 
dry Company  in  Three  Rivers  annex  has 
been  destroyed  by  lire.  The  damage, 
which  is  heavy,  is  said  to  be  covered  by 
insurance. 

Regina,  Sask. 

Regina  Labor  Temple  Company.  Lim- 
ited, who  have  had  plans  prepared  for 
construction  of  labor  temple,  50  x  75,  at 
an  estimated  cost  of  $30,000.  have  de- 
cided to  postpone  project  for  the  pre- 
sent. 

South  Vancouver,  B.C. 

Building  Inspector  Hubbard,  architect, 
is  receiving  tenders  for  construction  oi 
fire  hall,  estimated  cost  of  which  is  $10,- 
000. 

Sherbrooke,  Que. 

Geo.  Delorne,  Brooks  Street,  is  con- 
templating the  building  of  a  stable  and 
P.  Desrochers,  Windsor  Street,  a  garage. 

St.  Catharines,  Ont. 

Barns,    etc.,    the    property    of  Win. 
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Bowman,  123  Queenstone  Street,  have 
been  destroyed    by    fire.     Loss  $6,000; 

St.  Gabriel  de  Brandon,  Que. 

Tenders  will  be  received  by  R.  C. 
Desrochers,  Secretary,  Dominion  Gov- 
ernment Department  Public  Works,  Ot- 
tawa, until  4  p.m.,  October  28th,  for  in- 
terior fittings  for  post  office.  Plans  and 
specification  are  at  office  of  Mr.  A.  Midl- 
and, Clerk  of  Works,  St.  Gabriel  de 
Brandon;  Mr.  R.  L.  Deschamps,  Over- 
seer, Montreal  Central  Post  Office,  and 
at  Department,  Ottawa. 

St.  Jerome,  Que. 

By-law  to  authorize  erection  of  two 
factories,  1-storey  each,  too  x  50,  brick 
construction,  for  Metal  Products,  Lim- 
ited, 341  DeGasfpe  Avenue,  Montreal, 
has  been  defeated  at  St.  Jerome.  It  is 
announced  the  company  will  build  else- 
where, but  location  has  not  yet  been  de- 
cided. Benoit  &  Girard,  Southam  Build- 
ing', are  the  architects. 

Three  Rivers,  Que. 

Foundry  plant,  owned  by  Modern 
Joint  &  Foundry  Company,  290  Nicolet 
Street.  Montreal,  has  been  burned  down, 
all  buildings  being  destroyed. 

Toronto,  Ont. 

Tenders  addressed  to  Sir  Adam  Beck 
will  be  received  until  October  24th,  time 
having  been  extended,  for  construction 
of  $300,000  office  building  on  University 
Avenue  for  Provincial  I  lydro-Electric 
Commission.  Building  will  be  six- 
storey  and  basement,  80  x  70,  steel  and 
brick  construction. 

A  permit  has  been  issued  to  C.  Legg, 
1683  Danforth  Avenue,  to  erect  $3,000 
brick  and  stone  garage. 

Works  Commissioner  Harris  has 
written  the  Works  Committee  urging 
the  necessity  of  providing  funds  for  the 
erection  of  building  for  Waterworks  De- 
partment on  site  of  St.  Andrew's  Mar- 
ket.   Estimated  cost  $100,000. 

Norcross  Bros.  Company,  98  Bay 
Street,  Sherwood  &  Sherwood,  Mail 
Bldg.,  and  Chalkley  &  Son,  34  Victoria 
Street,  will  receive  estimates  for  all 
trades  in  connection  with  $300,000  office 
building  to  be  constructed  on  University 
Avenue  for  Provincial  Hydro- Electric 
(  ommission. 

Wallaceburg,  Ont. 

Canadian  Canning  Company  will  in- 
stall modern  equipment  in  canning  lac- 
lory  which  they  contemplate  erecting  in 
Wallaceburg,  at  an  estimated  cost  ol 
$20,000.  Architect  has  not  yet  been  ap- 
pointed. 

Welland,  Ont. 

Loss   estimated    at    $3,000    has  been 
caused   through   destruction   by    lire  ol 
barn,  owned   by   Geo.    Burnison,  Eliza 
beth  Street.     Property  was  partially  in- 
sured. 

Winnipeg,  Man. 

Furniture  warehouse  of  J.  A.  Hanlicld, 
4!i2  Main  Street,  has  been  burned  down 
involving  a  loss  of  about  $10,000. 
Wynyard,  Sask. 

I  he  erection  of  $7,000  3-storcy  Hour 
mill  is  contemplated  by  II.  <  Miller, 
Marnell  Street. 

CONTRACTS  AWARDED 

Wallaceburg,  Ont. 

Contract  for  addition  to  showroom  to 
general  store  has  been  awarded  l>\  S,  I  >. 


Crothers,  James  Street,  owner,  to  Chas. 
Wolliver. 


Residences 

Ailsa  Craig,  Ont. 

Wm.  Hay,  Main  Street,  will  build 
$6.">, 000  residence  of  red  pressed  brick 
construction. 

Dundas,  Ont. 

J.  E.  Walker,  architect,  Toronto,  has 
prepared  plans  for  a  two-storey  brick  re- 
sidence, estimated  cost  $6,000,  for  Dr.  C. 
E.  Nicholson,  Dundas. 

Hamilton,  Ont. 

Date  for  receiving  tenders  has  been 
extended  until  October  24  in  connection 
with  $50,000  apartment  house  to  be  con- 
structed on  East  Avenue  and  King  Wil- 
liam Street,  for  T.  H.  Pratt.  20  James 
Street  North.  Building  will  be  three 
storeys,  114  x  44,  brick  construction. 
Stewart  &  AVitton,  7  Hughson  Street 
S.,  are  the  architects.. 

Excavating  has  been  made  for  a  $5,- 
000  residence,  two-storeys  high,  of  brick 
construction,  for  Sparks  &  McKay  of 
this  city. 

London,  Ont. 

By-laws  have  been  passed  by  City 
Council  for  concrete  walks  on  seven 
streets,  also  gravel  roadway  on  Wharn- 
cliffe  Road  from  Ridgeway  to  Bridge. 
W.  N.  Ashplant  is  City  Engineer  and 
Samuel  Baker,  Clerk. 

Ottawa,  Ont. 

W.  Herbert  George,  architect  of  this 
city,  has  prepared  plans  for  a  brick  ve- 
neer residence,  estimated  to  cost  $5,000 
for  Mr.  L.  Bangs. 

Walter  Fryer,  Glenn  Avenue,  will 
build  a  2^-storey  brick  veneer  residence 
on  Koslyn  Avenue,  at  a  cost  of  $3, 500. 

Port  Stanley,  Ont. 

The  Anglican  Church  Congregation  is 
contemplating  the  erection  of  a  $4,000 
rectory.  The  architect  has  not  yet  been 
appointed. 

Quebec,  Que. 

G.  E.  Ward  is  building  a  three-storey 
frame  and  brick  residence  on  La  Canar- 
diere  Street  at  a  cost  of  $4,000. 

The  three-storey  residence  which  P. 
Marceau  is  building  on  Sixth  Street  at  a 
cost  of  $10,000  has  reached  the  roofing 
stage. 

Sherbrooke,  Que. 

Construction   of  $6,000   tenement  on 
Portland  Avenue,  two  storey,  38  x  38,' 
frame   and   brick,   is   contemplated  by 
Geo.  Long. 

Toronto,  Ont. 

Tenders  for  about  ten  pairs  of  resi- 
dences, estimated  cost  $3,500,  to  be  con- 
structed on  Woodbine  Avenue,  by  Build- 
ing Corporation  of  Toronto.  Limited, 
will  be  received  until  October  88th  for 
bulk  or  separate  trades  or  day  labor 
only.  \\  II  Martin,  70  King  Street,  is 
the  architect  and  superintendent.  Pro- 
posed residences  will  lie  2^-storey,  brick 
construction. 

lenders  are  required  on  tinsmithing, 

painting  and  electric  wiring  in  respect  of 
residences  for  J.  G.  Stanhope,  42  Bal- 
four Avenue. 

J.  McCrnckcn  is  building  a  2J4-stort*y 


brick  house  on  East  Lynne  Avenue,  at  a 
cost  of  $4,000.  Exterior  work  is  nearing 
completion. 

Foundations  are  in  for  a  pair  of  2J-2- 
storey  brick  residences  on  Meagher 
Avenue,  estimated  to  cost  $6,000.  The 
owner  is  the  Rev.  R.  Hobbs  and  the 
general  contractor  is  A.  Binns  of  this 
city. 

Vancouver,  B.C. 

Tenders  will  be  received  by  W.  H. 
Baggs.  Dawson  Building,  of  this  city, 
until  5  p.m.  October  27.  for  installation 
of  heating  system  in  two  glass  houses  at 
Stanley  Park  for  City  Council.  Plans 
and  specification  are  at  office  of  Parks 
Com  missioner. 

Wolfeville,  N.S. 

C.  H.  Wright  is  contemplating  the 
erection  of  a  frame  house  this  fall,  at  a 
cost  of  $3,000. 

Wynyard,  Sask. 

I..  P.  McNamee  has  plans  prepared  for 
a  $5,000  dwelling. 

CONTRACTS  AWARDED 
Ottawa,  Ont. 

The  following  contracts  have  been  let 
by  City  Council  for  new  intake  pipe  re- 
pairs, estimated  to  cost  $50,000;  steel — 
Campbell  Iron  &  Steel  Works,  Limit- 
ed; and  gaskets — Castings  Limited,  both 
of  Ottawa.  Work  is  being  done  by  day 
labor.  R.  S.  Haycock  is  Water  works 
Engineer. 

Regina,  Sask. 

The  contract  for  supply  of  sidewalk 
rails  for  Broad  Street  subway  has  been 
awarded  to  Crane  &  Ordway  Company, 
\\  innipeg. 


Power  Plants,  Electricity  and 
Telephones 

Chatham,  Ont. 

The  ratepayers  have  approved  by-law 
t"  expend  $90,000  for  the  installation  of 
Hydro-Electric  system.  W.  G.  Merrit  is 
the  city  clerk. 

Hull,  Que. 

Plans  are  being  prepared  for  an  exten- 
sion to  Redistribution  Station.  Esti- 
mated cost  $100,000. 

Kincardine.  Ont. 

Bruce  County  Telephone  Company 
have  decided  to  make  numerous  exten- 
sions to  their  system  in  this  district  and 
a  quantity  of  equipment  will  be  purchas- 
ed. Mr.  B.  A.  Malcolmson.  Kincardine, 
is  the  manager. 

St.  Johns,  Ont. 

It  has  been  decided  to  equip  a  sub- 
station at  St.  Johns  in  connection  with 
new  Hydro-Electric  line  between  Lon- 
don and  I. man. 

Williamsbury,  Ont. 

\  by-law  to  raise  $2,750  for  the  pro- 
vision of  an  electric  power  plant  is  being 
submitted  to  the  ratepayers. 

Miscellaneous 

Belmont,  Ont. 

Southern  Ontario  Gas  Company  in- 
tend laying  gas  line  to  Belmont,  con- 
necting  with    main    to    [ngersoll.  The 

company  will  require  gas  equipment.  F. 

H.  Tomb,  London,  is  the  manager. 
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Burlington  Beach,  Ont. 

Beach  Commissioners  (Lt.-Col.  J.  J. 
Grafton,  Dun  das,  Chairman)  anticipate 
the  laying  of  gas  mains  next  spring. 

Edmonton,  Alta. 

The  Provincial  Legislature  is  reported 
kO  be  raising  a  loan  of  $3,000,1)00  prin- 
cipally for  the  carrying  on  of  public 
works  authorized  by  the  Legislature. 

Ottawa,  Ont. 

Separate  tenders  will  be  received  until 
October  26.  hy  John  Henderson.  Clerk 
of  City  Council,  for  lavatories  on  O'Con- 
nor Street,  at  an  estimated  outlay  of 
si 4.1)1)0.  to  be  solid  brick  construction, 
concrete  foundation. 


New  Companies 

Orford  Bay  Lumber  &  Logging-  Com- 
pany. Limited,  has  been  incorporated 
with  head  office  at  Vancouver.  B.C.,  and 
capital  of  $175,000. 

F.  St.  Vincent  Limitee,  has  been  in- 
corporated with  a  capital  stock  of  $20,- 
000  and  headquarters  at  Montreal,  with 
power  to  construct  and  operate  hotels, 
apartment  houses,  residences,  factories, 
etc. 

The  Upper  Wahnapitae  Improvement 
Company,  Limited,  is  a  new  incorpora- 
tion with  a  capital  of  $40,000,  with  power 
to  construct  drains,  piers,  etc.,  and  to 
facilitate  transmission  of  lumber  on  Up- 
per Wahnapitae  River.  The  headquart- 
ers of  the  company  is  at  Sudbury,  Ont. 

Western  Foundation  Company  of  Can- 
ada. Limited,  has  been  incorporated  with 
$200,000  capital,  to  carry  on  business  as 
contractors  for  construction  of  railways, 
canals,  harbor  works,  etc.  Mr.  G.  S. 
Decks.  14  Wellington  Street  E.,  Toron- 
to, where  the  head  office  is  situated,  is 
interested. 

Foley  Brothers,  a  U.  S.  A.  Corporation, 
have  been  licensed  in  Ontario  as  rail- 
way, bridge,  sewer  and  general  contrac- 
tors. . . 

Western  Foundation  Company  of  Can- 
ada, Limited,  have  been  incorporated  as 
contractors  for  deep  foundations,  harbor 
works,  cement  works,  etc.,  also  as  build- 
ing contractors.  The  company  has  a 
capital  of  $200,000,  and  the  provisional 
directors  are  Geo.  S.  Deake,  Thos.  R. 
Hinds,  and  Thos.  F.  Hinds.  The  head 
office  will  be  at  Toronto. 

Penberthy  Construction  Company, 
Limited,  was  incorporated  recently  with 
a  capital  of  $60,000.  The  head  office  is 
situated  at  Toronto  and  the  provisional 
directors  are  Win.  R.  Mather,  A.  J.  Pen- 
berthy. Jas.  Parker  and  Chas.  W.  Kerr. 

Montreal  and  Lake  Shore  Land  Com- 
pany, Limited,  is  a  new  incorporation 
with  a  capital  stock  of  $50,000.  and  head 
office  at  Montreal.  The  new  company 
will  undertake  all  kinds  of  building  and 
contracting  work,  also  dealers  in  stone, 
sand.  lime,  brick,  timber  and  other  build- 
ing materials. 

Canadian  Road  Contractors  Company 
has  been  incorporated  with  a  capital 
stock  of  $500,000  as  a  general  engineer- 
ing and  construction  company.  The  head 
office  will  be  at  Montreal. 

 P 

A  Manchester,  Eng.,  firm  of  wholesale 
hardware  and  metal  merchants  wishes  to 
get  in  touch  with  exporters  of  wire  nails 
and  bolts  and  nuts  from  Canada. 


Business  Notes 

The  waterworks  at  Haileybury,  Ont., 
are  being  equipped  with  water  level  re- 
corders furnished  by  Messrs.  Gent  & 
Company,  Limited,  Leicester,  Eng.  The 
Waterworks  Superintendent  at  Hailey- 
bury is  Mr.  Thos.  Lennox. 

Hie  Canada  Metal  Company  of  To- 
ronto is  reported  to  have  obtained  a  large 
order  from  the  Dominion  Government 
For  the  manufacture  of  bullets  for  shrap- 
nel. 

The  Link-Belt  Company  of  Chicago 
and  Philadelphia  have  received  an  order 
from  the  Navy  Department  of  the  United 
Stales  Government  for  four  steam-oper- 
ated revolving  locomotive  cranes.  Three 
oi'  these  cranes  will  be  used  at  the  Phila- 
delphia Navy  yard  and  the  fourth  will  be 
used  at  Charleston,  Md.  All  the  locomo- 
tive cranes  are  of  the  company's  standard 
8-wheeI  type  with  slight  modification  to 
conform  with  government  specifications. 

The  Canadian  Sardine  factory  at  St. 
Andrews,  which  cost  over  a  half  million 
dollars  to  construct,  has  been  sold  to  the 
Bank  of  Nova  Scotia.  It  is  expected  that 
the  factory,  which  has  not  been  in  oper- 
ation for  some  time,  will  reopen  shortly 
under  the  new  management. 


The  placing  of  concrete  is  one  point 
where  the  material  is  abused  to  the  great- 
est extent,  observes  a  writer  in  Concrete- 
Cement  Age.  We  take  care  of  a  green 
brick  wall,  but  do  not  hesitate  to  walk 
over  and  conduct  operations  over  con- 
crete which  has  not  reached  its  final  set, 
thereby  destroying  the  surface  of  the 
concrete  for  all  time.  While  this  may  not 
be  serious  in  some  cases,  it  is  certainly 
not  desirable  in  thin  concrete  slabs. 


Unit  costs  of  construction  of  a  boiler 
house  at  the  Lake  View  Pumping  Sta- 
tion, Chicago,  are  given  in  the  1913  an- 
nual report  of  John  Ericson,  city  engi- 
neer, as  follows:  Lumber  and  nails  for 
each  section  of  26-ft.,  Wakefield  yellow 
pine  sheeting  made  up  of  three  pieces  of 
2  x  12-in.  planks  with  3-in.  tongue  cost 
$5.09  and  labor  cost  81  cents.  Excava- 
tion of  7,893  cu.  yds.  of  sand  and  earth 
by  a  J/2-yd.  Hayward  clamshell  bucket 
operated  by  an  Orton  &  Steinbrenner 
locomotive  crane  was  carried  out  at  a 
unit  cost  of  $1.02  per  cubic  yard.  Old 
masonry,  656  cu.  yd.,  was  broken  up 
with  dynamite  loaded  into  wagons  and 
used  for  filling  in  the  lake  front  at  $3.35 
per  cubic  yard.  From  twenty-tight  cais- 
sons 4^4,  5  and  5^4  ft.  in  diameter,  1,011.5 
cu.  yds.  of  excavation  were  removed  at 
$13.36  per  cubic  yard,  826.3  cu.  yds.  of 
1:2:4  concrete  placed  at  $5.57;  an  aver- 
age cost  per  caisson,  carried  to  hard  pan 
to  depths  carrying  from — 47.2  to — 4.13 
was  $646.83.  Exclusive  of  caissons  234.8 
cu.  yd.  of  concrete  cost  $11.03  per  cubic 
yard.  This  is  high,  says  the  report,  be- 
cause the  work  consisted  of  placing 
concrete  in  an  old  suction  shaft,  drain- 
age sumps  and  conveyor  trench  in  ex- 
pensive forms,  some  of  the  concrete  hav- 
ing to  be  deposited  with  buckets. 


As  foundations  for  the  new  building 
of  Reid.  Murdock  &  Company  in  Chicago 
were  endangered  by  the  existence  of  the 
abandoned  cross-town  water  tunnel 
which  passed  under  the  property  in  a 
northeasterly  direction,  the  city  filled  in 


227  ft.  of  the  tunnel  with  concrete  to 
avoid  accidents  and  damage  suits.  The 
piles  for  the  new  building  extend  60  ft. 
below  datam,  and  there  was  likelihood  of 
their  piercing  the  tunnel  roof.  Details 
are  given  by  John  Ericson,  city  engi- 
neer, in  the  L913  annual  report  to  the 
Board  of  Public  Works.  To  get  into  the 
tunnel  a  shaft  was  sunk  40  ft.  north  of 
the  river  dock  line,  but  when  down  to 
El.  — 38,  water  broke  into  it,  rising  to 
El.  — 33,  the  elevation  of  the  water  in 
the  tunnel.  After  removing  the  water 
with  a  No.  3  Emerson  steam  pump  the 
shaft  was  completed,  striking  the  tunnel 
a  little  east  of  the  centre  line  and  5  ft. 
north  of  a  bulkhead,  cutting  off  the  river 
section.  After  pumping  all  water  from 
the  tunnel  a  timber  bulkhead  was  placed 
on  the  west  line  of  north  Clark  Street. 
A  pneumatic  concrete  placing  machine 
was  rigged  to  transport  concrete  above 
ground  through  120  ft.  of  8-in.  pipe  to 
the  60-ft.  shaft,  down  the  shaft  and  150 
ft.  underground.  After  several  trials, 
states  the  report,  the  pipe  line  was  re- 
moved and  the  work  of  filling  the  tun- 
nel was  done  by  hand.  Once  begun,  the 
concrete  was  continued  uninterruptedly 
for  eight  days.  The  4-ft.  shaft  was  filled 
with  sand.  Labor  cost  $3,976.87;  ma- 
terials and  supplies,  $1,547.97;  engineer- 
ing and  inspection,  $359.87,  making  an 
average  cost  of  $25.90  per  linear  foot  for 
a  9-ft.  diameter  bore. 


Danger  of  winter  construction  of  con- 
crete buildings  due  to  freezing  has  now- 
been  eliminated  by  modern  methods  of 
procedure,  as  an  instance  of  which  we 
may  mention  the  methods  employed  in 
the  erection  of  a  concrete  factory  build- 
ing for  the  New  York  Consolidated  Card 
Company,  Long  Island  City.  Excavation 
for  the  foundations  of  the  north  end  of 
the  building-  was  begun  October  21,  1913, 
and  the  roof  placed  December  23.  Work 
on  the  south  end  began  November  36, 
and  the  roof  was  finished  January  30, 
1914.  The  temperature  during  January 
ranged  from  5  to  58  degrees,  with  a  mean 
temperature  of  31.4  degrees.  Materials 
for  the  south  end  of  the  building  were 
shipped  in  while  the  north  end  was  under 
construction,  and  stored  near  the  mix- 
ing plant  in  the  centre  of  the  north  part 
of  the  building.  Some  36,000  bags  of  ce- 
ment were  thus  stored  at  one  time,  cov- 
ered with  tarpaulin,  ready  for  use.  Ar- 
rangements for  heating  sand  and  gravel, 
water  farrel  and  steel  reinforcement  and 
forms  were  made  at  the  same  time.  Grid- 
dles of  steam  coils  were  used  for  heating 
the  sand  and  gravel,  a  steam  jet  was 
connected  with  the  water  barrel,  and 
reinforcing  rods  were  sprayed  with 
steam  to  remove  ice  particles  just  before 
placing.  That  part  of  the  factory  under 
construction  at  one  time  was  then  com- 
pletely covered  with  tarpaulins,  above 
and  on  the  outside,  while  salamanders 
were  placed  on  the  floor  beneath,  holes 
being  left  in  the  floor  forms  to  permit 
the  heat  from  the  burning  coke  to  pene- 
trate up  to  the  floor.  A  salamander  was 
placed  on  every  300  sq.  ft.  of  floor  area. 
Over  the  floor  above  the  tarpaulins  were 
hung  on  scantlings  12  inches  above  the 
floor  immediately  after  placing  the  con- 
crete. In  all,  765,000  lbs.  of  coke  were 
used,  50,000  sq.  ft.  of  canvas,  and  71  sala- 
manders in  the  construction  of  the  build- 
ing. While  the  cost  was  thus  made 
slightly  greater  than  ordinary  summer 
construction,  this  was  offset  by  the  pro- 
lit  due  to  early  completion. 
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PUMPS 


Horizontal  Belt  Driven  Turbine  Pump  supplied  the  University  of  Toronto. 

TIMS  Pump  is  hydraulically  balanced  against  end 
thrust  and  in  addition  has  a  water  cooled  thrust 
Bearing.  The  Pump  is  arranged  so  that  it  may 
be  operated  with  guide  wanes  or  without  for  demonstration 
purposes.  Oil  ring  bearings,  Hydraulic  Balance  and  water 
cooled  thrust  bearings  are  standard  for  all  "Inglis"  Turbine 
Pumps. 

We  make  pumps  oi  all  kinds  for  any  service. 

Write  us  for  prices. 

The  John  Inglis  Company,  Limited 

KNGINKKKS  AND  BOILERMAKERS 
14  Straclian  Ave.,  Toronto,  Canada 

Montreal  Office  :  Room  509  Canadian  Kx  press  Building 


Tenders  and  For  Sale  Department 


Tenders  Wanted 


Separate  ami  Hulk  Tenders  on  the  various 
trade*  will  be  received  by  the  Itoanl  of  Educa- 
tion of  School  Section  No.  2ti,  Township  of 
York,  K;iNt  Toronto,  from  Oct.  15th  to  Nov.  5th, 
(or  a  ten-room  Public  School  of  fireproof  con- 
struction, brick,  stone  and  terra  cotta  with  steel 
sash,  terraio  floors,  steel  stairs,  plumbing,  steam 
heating  anil  ventilation,  etc.  Lowest  or  any  ten- 
ders   not    necessarily  accepted. 

PlaOS,  Specifications  and  tender  forms  may  be 
had  at  the  office  of  S.  H.  Coon  &  Son,  Archi- 
tects, -I"!*   Kyrie   Bldg.,  Toronto.  42 


Tenders  for  Drain 


Tenders  will  be  received  by  the  Municipal 
Council  of  the  Township  of  drey.  County  of 
Huron,  up  to  Tuesday.  October  27th,  for  the 
construction  of  the  Beauchamp  Creek  Drain  in 
the  Township  of  Grey.  Estimated  cost  of  work 
$23,000.  Plans  and  specifications  at  Clerk's 
Office.  Ethel. 

A.  H.  MACDONALD, 

Clerk,  Twp.  of  Grey, 
4-  Ethel   P.  O. 


Board  of  Education 

Sealed  tenders,  whole  or  separate,  addressed  to 
the  Secretary-Treasurer  of  the  Board,  will  be 
received  until 

Friday,  October  30th,  1914 

for  all  trades 

Enlargement  of  Roden  School 

New  Building,  Ryerson  School 
Annex 

Electrical  Work,  Harbord 
Street  Collegiate 

Cabinet  Work,  Oakwood  and 
Parkdale  Collegiates 

and  for  Sundry  Schools 

Metal  Cupboards 
Metal  Lockers 
Weather  Strips 
Composition  Floors 
Steel  and  Glass  Partitions 

Specifications  may  be  seen  and  all  information 
obtained  at  the  office  of  the  Superintendent  of 
Buildings,  City  Hall,  Toronto.  Each  tender 
must  be  accompanied  with  an  accepted  bank 
cheque  for  five  per  cent,  of  the  amount  of  tender 
or  its  equivalent  in  cash.  Tenders  must  be  in 
the  hands  of  the  Secretary-Treasurer,  at  his  office, 
in  the  City  Hall,  not  later  than  4  o'clock  on  the 
day  named,  after  which  no  tender  will  be  re- 
ceived. The  lowest  or  any  tender  will  not  neces- 
sarily be  accepted. 

J.  W.  JACKSON, 

Chairman  of  Committee. 

W.   C.  WILKINSON, 
42  Secretary-Treasurer. 


Sales  Agents  Wanted 


Large  firm  making  electric  centrifugal  pumps, 
automatic  electric  compression  water  systems, 
electrically-driven  multiple  storage  turbine  pumps, 
ami  electrically-driven  double  acting  pumps,  wants 
sales  agents  in  various  parts  of  Canada.  Repre- 
sentatives will  be  backed  up  with  a  liberal  adver- 
tising campaign.  Apply  Box  86,  Contract  Re- 
cord and   Engineering  Review,  Toronto.  42-4.'! 


CAPITAL  introduced  forsound  enterprises  of  all 
kinds.  5  per  cent,  commission.  Bond  and  stock 
issues  placed.  Underwriting  procured.  Refer- 
ences exchanged.  Address  Cooke  &  Byrne,  Har- 
court  Street,  Dublin,  Ireland.  40-45 


Situation  Wanted 

Draftsman  who  has  had  four  years'  experi- 
ence with  the  fan  heating  and  ventilating  busi- 
ness desires  position  where  at  times  he  can  make 
use  of  his  experience. 

H.  M.  FORD, 
919  New   Birks  Building, 
42  Montreal,  Que. 


Mechanical  Superintendent 

desires  change.  Has  filled  this  position  in  con- 
nection with  operations  in  England,  Canada, 
India,  Egypt  and  China.  Capable  of  taking  ab- 
solute control  of  mechanical  end  of  any  project. 
References  on  request.  Box  87,  Contract  Record, 
Toronto.  42-14 


Late  News  Items 

Brickville,  Ont. 

The  masonry  contract  in  connection 
with  the  carrying  out  of  alterations  and 
addition  to  "F"airknowe"  Orphans'  Home, 
King  Street,  has  been  awarded  to  W. 
Pattison  &  Company.  Mr.  B.  Dillon, 
King  Street,  is  the  architect. 

Crowland  Township,  Ont. 

Methodist  Church  Congregation  have 
decided  that  instead  of  building  new 
church  they  will  purchase  church  in  the 
vicinity.  Arrangements  to  this  end  have 
accordingly  been  made. 

Hamilton,  Ont. 

Plans  have  been  drawn  for  $15,000 
apartment  house  to  be  erected  on  Herki- 
mer Street,  for  Mr.  Thos.  Ramsay,  Mar- 
ket Square.  Residence  will  be  three- 
storey,  brick  construction.  Owner  is  un- 
certain as  to  when  operations  will  be 
started.  Mr.  E.  B.  Patterson,  167^ 
King  Street  East,  is  the  architect. 

The  Newaygo  Company,  Limited,  has 
been  incorporated  with  head  office  at 
Port  Arthur,  Ont.,  and  a  capital  of 
$200,000,  to  carry  on  general  business 
of  lumber  merchants  and  to  erect  saw 
mills,  etc. 

Jas.  Horrigan  &  Company,  Limited, 
has  been  incorporated  with  a  capital  of 
$100,000  to  carry  on  the  sawmills  and 
lumber  business.  The  headquarters  of 
the  firm  is  at  Port  Arthur,  Ont.  Mr.  Jas. 
Horrigan,  contractor,  is  interested. 

Kingston,  Ont. 

Mr.  C.  Schnell,  Patterson,  N.J.,  con- 
templates erecting  plant  here  for  reduc- 
tion of  potash  from  feldspar. 

London  Township,  Ont. 

The  Township  Council  has  in  contem- 
plation the  construction  of  a  number  of 


drains.  Mr.  F.  W.  Farncomb,  Bank  of 
Toronto  Chambers,  London,  is  engineer. 

Maisonneuve,  Que.  (Montreal) 

Work  is  to  start  immediately  on  con- 
struction of  public  market,  estimated  to 
cost  $100,000,  for  Town  Council.  Build- 
ing will  be  2j4-storey,  brick,  granite  and 
stone  construction.  M.  Uufresne,  On- 
tario Street,  is  the  architect. 

Montreal,  Que. 

The  projected  erection  of  apartment 
buildings  on  Mount  Royal  Avenue,  by 
Parent  Bros.,  56  St.  James  Street,  at  an 
estimated  cost  of  $12,000,  has  been 
abandoned. 

Board  of  Control  has  decided  to  carry 
through  a  number  of  public  works  dur- 
ing the  winter. 

Niagara  Falls,  Ont. 

Tenders  are  being  received  for  plumb- 
ing in  connection  with  $8,000  store  on 
Queen  Street,  for  W.  H.  Buckley,  Eric 
Avenue.  Tenders  for  glass  will  be  called 
later. 

Newmarket,  Ont. 

Me  ssrs.  Smith  &  Rutledge  are  in  the 
market  for  one  portable  25  h.p.  engine, 
one  portable  25  h.p.  boiler,  also  one  gas 
generator. 

Outremont,  Que.  (Montreal) 

Tenders  have  been  received  for  con- 
struction of  $25,000  residence  on  Ains- 
lie  Avenue  for  H.  P.  Labeelle,  145  Sher- 
brooke  Street  Eeast.  The  contract  has 
not  yet  been  awarded  but  it  is  expected 
that  work  will  be  commenced  next 
spring.  The  building  will  be  three- 
storey,  45  x  32,  brick  and  stone  con- 
struction. 

Orillia,  Ont. 

Town  Council  has  passed  by-laws  for 
laying  of  sewers  in  several  streets. 

Regina,  Sask. 

Sub-contracts  in  connection  with  ad- 
dition to  hospital  have  been  let  as  fol- 
lows: supply  and  installation  of  signal- 
ling system,  Northwestern  Electric  Lim- 
ited, $1,299;  installation  of  power  leads. 
VVliiteford  Brothers,  $292;  covered  boil- 
ers, Canadian  Asphalt  Company,  $340. 
R.  N.  Darrach,  Western  Trust  Building, 
is  the  architect  and  R.  J.  Lecky  &  Com- 
pany, Limited,  Regina,  are  the  general 
contractors. 

Toronto,  Ont. 

The  municipalities  along  the  route  of 
the  proposed  Hydro  Radial  Railway  be- 
tween Toronto  and  northwestern  points 
voted  by  by-law  on  October  19th  in 
favor  of  the  construction  of  the  road. 
This  empowers  the  respective  municipal 
councils  to  enter  into  an  agreement  with 
the  Provincial  Hydro-electric  Commis- 
sion to  have  the  scheme  carried  through. 
According  to  the  terms  of  the  by-law 
each  municipality  will  issue  debentures 
covering  the  proportion  of  cost  for  which 
it  will  be  responsible.  The  estimated 
cost  of  construction,  esuipment  ami 
operation  is  as  follows:  Newmarket. 
$,'266,986;  Williamsburg,  $2,750;  Mark- 
ham,  $48,762;  Pickering.  $578,115;  Twp. 
of  Scarboro,  $565,714;  Markham.  $803,- 
939. 
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Air  Compressors 

of  Belliss  Make  have  gained  their  reputation  for 

Simplicity  of  Design       Noiseless  Running 
Compact  Design  Low  Oil  Consumption 

Continuous  Operation    Overall  Efficiency 

Messrs.  Belliss  &  Morcom,  Ltd. 

.  BIRMINGHAM,  ENGLAND 

Agents 

Laurie  &  Lamb 

Board  of  Trade  BuUding,  MONTREAL 


The  Last  Ten  Dollars 


in  a  dump  wagon  is  the  best  part  of  its 
price.  When  we  chose  the  Watson  Wagon 
we  selected  the  highest  priced  dump  wagon 
of  the  lot.  You  get  exactly  what  you  pay 
for  in  this  world,  and  although  other  wagons 
can  be  bought  for  less  we  wanted  the  best 
so  that  we  could  go  back  to  our  customers 
with  a  clear  conscience.  ' 

John  Deere  Plow  Co.  of  Weiiand,  Ltd. 

77-79  Jarvis  St.,  Toronto,  Ont. 


Continuous  and  Machine  Banded  Wood  Stave 

WATER  PIPE 

Reservoir  Tanks  for  city  and  town  Water  Systems,  l  ire 
Protection,  Power  Plants.  Hydraulic  Mining.  Irrigation, 
etc.    One-half  the  cost  of  Iron  Pipe    and  better. 

Pacific  Coast  Pipe  Co.,  Limited 

P.  O.  Box  563       Vancouver,  B.  C. 
Office  and  Factory,  Granville  St.,  near  Mtfb  Hrldfi*- 

Writr  for  Catalogue 

Full  Particulars  and  F_st  1  ma  »<-s  furnished 


RIVETED  TANKS 
RIVETED  PIPES 

PONTOONS 
and  other  similar  works 

Manufactured  by 

Canadian  Stewart  Co.,  L  imited 
TORONTO 


Tenders 
Wanted 


should  be  advertised  for  in  the 
"  Tenders  and  For  Sale  De- 
partment" of  the  Contract 

AND  ENGINEERING 

This  paper  is  the 
Ad.  "  medium  of 
ind  always  brings 
bids  from  the  reliable  con- 
tractors and  supply  houses. 

File  your  plans  for  any 
work  on  which  you  are  invit- 
ing bids,  in  our  offices  at 
Toronto,  Montreal,  Winnipeg 
or  Vancouver. 


Record 
Review. 
"  Tender 
Canada 


Contract  Record 

and  Engineering  Review 
Toronto  Ontario 


Vault  Doors 
and  Safes 

J.  &  J.  Taylor 

Tnrnnin  Safe  Works 

established  1855  TORONTO 

Hrhnrlunt:  Vnncoiiyor  and  W\iiiii|M'u 
 .kT.lrv'?! 
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CURRENT  PRICES  OF  BUILDING  AND  ENGINEERING  MATERIALS— continued. 


(Continued  from  ptgc  7i>> 
Dimension  Timber  (No.  1  pine,  spruce,  taiuaiac. 
lir  or  cellar)— S  x  8,  8  x  10.  10  x  10,  10  x 
12.  12  x  1-'.  988;  10  x  14,  14  x  14,  14  x  10, 
0  x  10,  0  x  12.  8  x  12,  $30;  10  x  10.  12  x  10, 
10  x  10,  14  x  IS,  10  x  18,  IS  x  18,  20  x  20, 
$40;  0  x  14.  .s  x  14.  12  x  18,  18  x  20,  $42;  0 
x  Hi.  6  x  18,  0  x  20,  8  x  10,  8  x  18,  8  x  20, 
10  x  18,  10  x  20,  12  x  20.  14  x  20,  10  x  20, 
$43. 

Pine — 1  in.  common,  0  to  10  in.,  $105;  12  in., 
$110;  pine  trim  4-in.  casing,  $3.70  per  100 
ft.,  0-in.  ditto,  $4.40;  8-in.  pine  base,  $0; 
1"  in.,  $7;  4-in.  pine  window  stool,  $7.50. 

Shingles—  No.  1  B.  C.  cedar,  $4;  No.  2,  $3.00; 
No.  1  11.  C.  cedar  dimension,  $0.50;  band- 
sawn,  $7. 

STEEL  AND  IRON 

Steel — Round  bars,  $2.35  per  100  lbs.;  square 
twisted,  $2.40  per  100  lbs.;  channels,  angles, 
beams  and  plates,  $2.05  per  100  lbs. 

Cast  Iron  Pipes — Standard  price,  car  load  lots, 
f.o.b.  Winnipeg,  $50  per  ton. 

SEWER  PIPE 
Sewer  Pipe — Wholesale  prices  f.o.b.  Winnipeg, 
per  ft.,  3  in.,  9  cents;  4  in.,  11  cents;  5  in., 
16  cents;  C  in.,  18yi  cents;  8  in.,  30  cents; 
10  in.,  40  cents;  12  in.,  50  cents;  18  in., 
$1.00;  24  in.,  $2.00. 

SUNDRIES 

Hard  Wall  Plaster — Unsanded,  $13  per  ton;  sand- 
ed, $7.50,  delivered  on  job.  Plaster  of  Paris, 
$15.50  per  ton;  Hammer  Brand,  $3.75  per  bbl. 

PAINTS  AND  OILS 
Paints  and  Oils. — White  lead,  ground  in  oil,  $9.40 
per  100  lbs. ;  boiled  linseed  oil,  in  bbls.,  74 
cents  per  gal.;  raw  linseed  oil,  in  bbls.,  71 
cents  per  gal. ;  dry  red  lead,  $8.50  per  100 
lbs. ;  putty  in  bulk,  $3  per  bbl. ;  putty  in  25- 
1b.  tins,  $3.35;  turpentine,  in  bbls.,  85  cents 
per  gal. 


VANCOUVER  PRICES 

CEMENT,  LIME  AND  BRICK 
Cement — Common,  $2.35  per  bbl.  f.o.b.  warehouse; 
Keens  cement,  $32  per  ton,  sacks  extra;  fine 
white.  $7.50  per  bbl.  of  300  lbs.;  superfine, 
white,  $9.50  f.o.b.  Vancouver ;  white  Portland 
cement,  $8  per  bbl.  of  380  lbs.,  sacks  10c 
extra,  f.o.b.  Vancouver. 
Lime — $1.35  per  bbl.  f.o.b.  warehouse  or  delivered. 


Brick  Common  red  brick,  $13  f.o.b.  warehouse, 
$11.50  in  car  lots  f.o.b.  Vancouver;  pressed 
red  and  bull  brick,  $42  at  warehouse,  $40  in 
car  lots  ;  white  enamelled  brick,  No.  1  quality 
$100  to  $120  at  warehouse;  tapestry  brick, 
$00  to  $S0  at  warehouse;  impervious  brick, 
$70  f.o.b.  buildings. 

CRUSHED  STONE,  SAND  AND  GRAVEL 
Crushed  stone— 2-in.,  $1.40;  1-in.,  $1.50;  3/8-in., 

$1.50,  all  f.o.b.  scows. 
Sand  —  Brick  and  plaster  sand  90c  per  cu.  yd. 

f.o.b.  bunkers. 
Gravel — $1.40    per    yard  delivered. 

LUMBER   (BUILDING  MATERIAL) 
Vancouver  prices  f.o.b.  mills: 

Timber  (B.C.  fr)— all  sizes  up  to  12  x  12,  $12; 
up  to  14  x  14,  $13;  sizes  from  16  x  16  to  20 
8  x  20,  $15,  squares. 

Common  fir,  cedar,  hemlock  and  spruce — small 
dimensions,  up  to  20  feet,  $12;  22  to  32  feet, 
$14;  boards  and  shiplap,  $12;  No.  1  and  2 
edge  grain  flooring,  ceiling  and  siding,  $30; 
No.  1  and  2  flat  grain  flooring,  ceiling  and 
siding,  $25;  No.  1  XXX.  B.  C.  shingles, 
$2.10;   fir  lath,  $2. 

STEEL  AND  IRON 
Vancouver  prices  f.o.b.  warehouse; 

Steel — (round  and  square  bars)  $2.65  base; 
twisted  and  deformed,  $2.90;  structural  sec- 
tions $3.23  to  $3.75. 

Galvanized  iron — 28  gauge,  $4.85  per  100  lbs. 

Corrugated  iron — 26  gauge,  6,  7  and  8  ft.  sheets 
$4.20,  9  and  10  ft.  sheets,  $4.35  per  square. 
Black  steel  sheets,  24  gauge,  $3.10  per  100 
lbs. 

Steel    channels   and   beams,   angles   and   plates — 

$3.25  to  $3.75  per  100  lbs.,  depending  on 
size,  quantity  and  specifications. 

SEWER  PIPE 
Sewer  pipe — Vancouver  prices,  f.o.b.  warehouse, 
4-in.,  25c.  per  ft.;  6-in.,  40c  ft.;  9-in.,  70c 
ft.;  12-in.,  $1  ft.;  15-in.,  $1.40  ft.;  18-in., 
$1.90  ft.;  20-in.,  $2.25  ft.;  24-in.,  $3.60;  all 
less  40  per  cent. 

SUNDRIES 

Hard  wall  plaster— $13.50  to  $15.00,  in  car  lots 

f.o.b.  Vancouver,  bags  extra. 
Hydrated  lime — $14  in  car  lots. 
Plaster  of  Paris — Hammer  brand,  $4  per  bbl. 
Welsh  slate— $12.00  to  $12.50  per  square,  f.o.b. 

Vancouver. 

Rope — Manilla,  full  coil,  15'Ac  basis;  2nd  grade, 
14'/zC  basis;  sisal  rope,  ll'/ic  basis. 


PAINTS  AND  OILS 

Mixed  paint — per  gal.  $2.50. 

White  lead— ground  in  oil,  $10.25  per  100  lbs. 

Boiled  linseed  oil — in  bbls.,  95c  per  gal.  of  9  lbs. 

Raw  linseed  oil — in  bbls.,  93c  per  gal. ;  red  lead, 
dry,  $8.00  to  $9.00  per  100  lbs.;  putty  in 
bulk,  bbls.  3c ;  putty  in  25-lb.  tins,  4c. ;  tur- 
pentine in  bbls.,  95c. 


Power  &  Son, 


Architects  and  Building  Surveyors 

Merchants  Bank  Chambers, 

Kingston,  Canada 


Geo.  M.  Miller  &  Co. 

Architects 

Toronto  General  Trust  Building  TORONTO 


HOISTING 
ENGINES 


DERRICKS 


HORSEPOWERS 
WINCHES  OR  CRABS 


Standard  sizes  and  capacity  of  derricks  in  stock  for  immediate 
shipment. 

Get  our  prices — they  will  interest  you. 
All  goods  guaranteed. 

MARSH  and  HENTH0RN,  LIMITED,  Belleville,  Ont. 

Designers  and  Builders  of  Hoisting  Machinery 
Sales  Agents:  MUSSENS,  LIMITED,  Montreal,  Que. 
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Canada  Wire  &  Cable  Co.,  Limited 

Head  Office  and  Works,  TORONTO 

Bare  and  Insulated  Electrical  Wires 

for  all  purposes. 
Electric  Railway  Trolley  Wire  and 

Feeder  Cable. 

Sales  Offices  and  Branch  Warehouses: 
401  Lake  of  the  Woods  Building,  MONTREAL. 
150  Princess  Street,  WINNIPEG. 
Macdonald  Marpole  Co.,  Ltd.,  427  Seymour  St., 
VANCOUVER. 

Prompt  shipments  from  Factory  or  nearest  warehouse. 


THE    AUTOMATIC  BALL  BEARING  ELECTRIC 
FLOOR    SURFACING  MACHINE 

Contractors  and  builders  find,  dresses  in  paying  quantities,  quarter- 
sawed  oak,  maple,  etc.,  the  way  they  want  it  or  rapidly  rerinishes 
old  floors.  Having  ballbearings,  roller  and  dust-suction  fans  spin 
true  and  easy  :  yielding  arms  give  flexible  or  rigid  roller  as  need- 
:d ;   self-propelling   with   automatic   control   gauges   roller   cut  for 

even  work  and  brakes  for- 
ward pull  for  large  capacity 
— you  simply  guide.  Sur- 
faces to  base  baseboard  with 
Edge  Roller.  No  hand 
scraping. 

Booklet  tells  all  about  it 
and  our 

FREE  TRIAL  OFFER 

Made  in  several  sizes  for 
small  rooms  or  large  areas. 
Let  us  send  you  the  names 
and  addresses  of  Canadian 
owners  near  you. 

Way  veil  Chappell  &  Co. 

CHICAGO,  ILL. 


Patented 
Oct.  15, 1912 
Machines 
sold  out- 
right for 
use  any- 
where. 

Dept.  F,  4845  Ravenswood  Ave. 


The  Genuine 


Patented 
Multi-Blade 
Fans  and  Blowers 

The  British  Navy  has  in- 
dorsed Sirocco  Fans  to  the 
extent  of  installing  them 
in  their  famous  fighters  to 
the  exclusion  of  all  other 
types. 

Sirocco  Patented  Fans  are  used  to  Heat,  Ventilate  and  Cool  Buildings-  for  Mechanical 

Draft  and  for  Blowing  and  Exhausting. 


A  Bulletin  illustrating  and  describing  Sirocco  Fans  will  be  mailed  to  you  at  your  request 
Q\NAI)IAN    f*S  *  rVCCV  Q 


,  Sales  Engineers : 

OLARK  T.  MORSE  E.  0.  POW  Kits 

301  McOil  Bhlg.,  43  Victoria  St, 

Montreal  Toronto 


OMPANY 


WINDSOR.  ONTARIO. 


Sales  Engineers  : 
W.  p.  ki.dv  s.  s.  CLARKE 

SOI  Tribune  Bldg.,  605  -  2nd  St., 

Winnipeg  Calgary 


No.  I  HAND  BRAKE 
DUMB  W  UTKH 

M  to  I  AO  llw.  eupiieit  y. 


TIichp  dutnb-wnltera  are  specially  trail! 
fur  high  ('Iiihm  residence  and  apart- 
mint  h'iii-r  nervier.  They  are  xnfo 
xpucd  and  on»lly  operated. 

Write  our  iittenli  fnr  prices. 

Chelse.i  Elevator  Co. 

Nl'.W  YORK 

Atfcnls 

Hardware  Co.  of  Toronto, 


2B  Adfl.idr  St.  W. 


I  .imitrd 


Ahr«m"  Sidewalk  Flnlablaa  Tool*  are  sold  on  th<  Guarantee  thai 
one  man  i  mi  do  mora  work  wit  i,  i  i,..m  i  i..h,  rum  t  mi  n  .  hi  do 
witb  ordinary  tool*  1 1..  m  .i  nMiNh«rH  get  11.00  perdu  \<>n 
save  the  wage*  of  TWO  MEN.  or  18.00  par  day,  in  ualna  "Abraai" 

I  .ioN  W  o  |iOM|tlvi<ly  giniriiiitce  this  ri'Hull.  Let  us  prove  It  to 
you.    •  Ireulnr. 

ABRAM  CEMENT  TOOL  CO.  105  ""w'I'n'd'so^ont. 
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Current  Prices  of  Building  and  Engineering  Materials 


TORONTO  PRICES 

CEMENT,  1.1. ME,  AND  BRICK 

Cement — delivered  in  5  band  lots,  $1.85  per  bbl. ; 

lots,  $1  .">.'>  on  t!ic  track,  with  pkgs.  $11)5. 

Lime — k  r\  white  4i>c  per  100  lbs.,  deliver- 

ed in  not  less  than  1500  lb.  lots.  At  the 
warehouse,  white  87c,  grey  35c. 

Brick — No.  1  dry  pressed  red  biick,  $18;  bull', 
$IS  {.o.b.  the  job;  common  red  stock  brick, 
$11  to  $14;  grey,  $11  to  $12;  wire-cut  brick 
tor  foundation  work,  $10.50  to  $11  f.o.b.  the 
job ;  No.  1  enamelled  brick,  all  colors,  from 
$75  to  $140;  tapestry  brick,  $20  to  $30;  sand- 
lime  biick.  $8.10,  King  Edward  Siding;  $7 
at  the  mill ;  $9.50  delivered  on  the  job. 
Smooth  faced  texture  brick,  $15;  rough  faced 
texture,  $10  to  $20,  delivered  any  place  in 
Ontario;  paving  brick,  No.  1,  $18  per  M, 
f.o.b.  West  Toronto ;  No.  2,  $14.00 ;  paving 
blocks.  No.  1,  $24  per  M. ;  No.  2,  $18.  Sun- 
Tex  wall  tile,  $16  to  $20  per  M. ;  Dcnison 
interlocking  hollow  tile,  $00  per  M.  Lots 
over   100,000,  $55. 

CRUSHED  STONE,  SAND  AND  GRAVEL 
Toronto  prices,  delivered : 
Crushed  stone— 2  in.,  $1.20;  1-in.,  $1.25;  3/S-in., 
$1.25;    rubble   stone,   in   car   lots,   $1.15  per 
ton  f.o.b.  car. 
Sand — for  cement   or  brick  work,  $1.20  per  cu. 
yd.,  f.o.b.  Toronto,  C.  "P.  R.  siding;  85c  to 
$1  per  cu.  yd.  f.o.b.  Toronto,  G.  T.  R.  siding. 
Gravel — $1.50  per  cu.  yd.,  delivered. 

LUMBER  (BUILDING  MATERIAL) 
Toronto  prices  (wholesale)  delivered: 

Hemlock— 2  x  4  in.  to  2  x  12  in.,  8  to  16  ft., 
$24;  18  ft.,  $26;  1-in.  Hemlock  No.  1  $25; 
No.  1  Hemlock  decking  $25  to  $26;  No.  2 
hemlock,  dimension  and  1  in.,  $19  to  $21. 

Pine — 1  in.  common  6  to  12  in.  wide  (rough) 
$20  to  $33;  2  in.  white  pine,  bill  stock,  $28 
to  $34;  7/8  by  6  and  10  in.  pine  shelving, 
$33  to  $42;  7/8  x  12  in.  pine  shelving  $45; 
No.  1  white  pine  flooring  $34;  No.  1  spruce 
flooring  $27.50;  No.  1  pine  decking  D  2  S 
$2S;  spruce  decking  $27  to  $30;  No.  1  pine  V. 
or  beaded  sheeting,  $35;  No.  2  ditto  $32; 
pine  trim  4  in.  casing  $1.75  per  100  ft. ;  5 
in.  ditto  $2 ;  8  in.  pine  base  $2.75  to  $3.25 ;  10 
in.  pine  base,  $3.40  to  $4.50;  4  in.  pine,  win- 
dow stool,  $2.75. 

Shingles— XXX  B.  C.  shingles  $3.60;  N.  B. 
extras  $4;  N.  B.  clears  $3.45;  No.  1  pine  lath 
$5.50;  No.  2  pine  lath  $4.75;  No.  1  spruce 
lath  $4.25. 

Dimension  Timber  (B.  C.  Fir)— 8  x  8,  10  x  10, 
10  x  12,  12  x  12,  12  x  14,  8  x  10,  8  x  12, 
10  x  14,  14  x  14,  8  x  14,  12  x  16,  14  x  16, 
16  x  16,  $32;  10  x  16,  14  x  18,  16  x  18,  $39; 
8  x  16,  12  x  18,  18  x  18,  $36;  16  x  18,  14  x 
20,  16  x  20,  $36.50  ;  8  x  18,  12  x  20,  18  x  20, 
$40;  10  x  20,  $37.50  ;  8  x  20,  14  x  22,  16  x  22, 
18  x  22,  20  x  22,  22  x  22,  $45 ;  12  x  22,  $39 ; 
10  x  22,  $39.50;  8  x  22,  14  x  24,  18  x  24, 
20  x  24  ,  22  x  24,  24  x  24,  12  x  24,  10  x  24, 
$45. 

STEEL  AND  IRON 

Steel — (round  and  square  bars)  $2.50,  base; 
twisted  and  deformed,  $2.50;  structural  sec- 
tions $2.50  to  $3. 

Galvanized  iron — 28  gauge  $3.40. 

Cast-iron  pipe — Standard  prices,  carload  lots,  f.o.b. 
Toronto ;  4-in.  $34  per  net  ton ;  6-in.  to  12- 
in.  $33;  12-in.  up  $32.50,  with  $1  extra  for 
gas  pipe. 


Corrugated  Iron    26  Range  $4.25  per  sq.,  28  gauge 

$2.50  to  $3  per  100  pounds. 
Steel    channels   and   beams,    angles   and   plates — 

$4. 

SEWER  PIPE 
Sewer  Pipe — Toronto  prices  (wholesale)  f.o.b.,  4- 
in.,  25c  per  ft.;  6-in.,  40c  ft.;  9-in.,  70c  ft.; 
12-in.,  $1  ft.;  15  in.,  $1.40  ft.;  18-in.,  $1.90 
ft.;  20-in.,  $2.25  ft.;  24-in.,  $3.25  ft.;  all  less 
62  per  cent. 

SUNDRIES 

Hard   wall   plaster — unsanded,   from  $8   to  $8.50, 

bags  extra;  sanded  $4,  in  car  lots  at  the  yard. 
Hydrated  lime— $9.25  to  $10.25  in  20-ton  car  lots. 
Plaster  of   Paris — Anchor,   Crown,  and  Standard 

white   brands,  $1.50  per   bbl. ;    Shield  brand 

$1.25;  New  Brunswick  $2.50. 
Rope — manilla,  16c  basis,  second  grade  loc  basis, 

sisal  rope,  IOJ/jC  basis;  African  rope  13c. 

PAINTS  AND  OILS 
White  lead— ground  in  oil,  $9  per  100  lbs. 
Boiled  linseed  oil — in  bbls.,  66c  per  gal.  of  9  lbs. 
Raw  linseed  oil — in  bbls.,  63c  per  gal. ;  red  lead, 
dry,  $8  to  $9  per  100  lbs.;   putty  in  bulk, 
bbls.,   3'/zC. ;   putty   in   25-lb.   tins,  4c. ;  tur- 
pentine, in  bbls.,  65c. 


MONTREAL  PRICES 

CEMENT,  LIME,  AND  BRICK 
Cement — $1.90    steam    car    load    lots,  including 
sacks. 

Lime — Hydrated,  $14  per  ton;  lump,  $10. 

Brick — No.  1  pressed,  $17;  No.  2  pressed,  $15; 
Manganese  rustic,  $20;  buff  rustic,  $20;  red 
rustic,  $14;  buff  (smooth),  $21;  buff  (rough), 
$25;  plastic,  $8.50,  C.  P.  R.  50c  extra  except 
for  plastic.  Dominion  silicate,  1st  quality, 
$13;  second  quality,  $10.50;  all  f.o.b.  Mont- 
real. 

Concrete  Brick— grey  $22,  red  $22,  buff  $23, 
white  $45,  plain  pressed  $12  per  thousand, 
all  f.o.b.  Montreal  (C.  P.  R.  terminals). 
Quotations  f.o.b.  Toronto :— White  $52,  buff 
$28,  grey  $27,  plain  pressed  $17,  red  $27. 
Other  quotations  on  application. 

CRUSHED  STONE,  SAND  AND  GRAVEL 
Crushed  Stone— 2-in.,  $1.40;  W  in.,  $1.65;  H-in., 

$1.75,  per  ton,  delivered. 
Sand — 95c  per  ton,  car  loads,  on  cars. 
Gravel — $1.35  per  ton  f.o.b.  cars. 

EXPLOSIVES 
Forty  per  cent,  dynamite  $16.25  per  100  lbs.  in 
single  case  lots  of  50  lbs.  each  ;  50  per  cent, 
at  $17.75;  60  per  cent,  at  $19.25,  f.o.b. 
Montreal.  Blasting  at  $2  per  25  lb.  keg. 
Detonators,  No.  3  at  75c  per  100;  No.  6  at 
$1  per  100.  Batteries,  No.  2,  rated  capacity 
up  to  ten  fuses,  $13.50  each ;  No.  3,  rated 
capacity  up  to  20  fuses,  $20.50  each;  No.  4, 
rated  capacity  up  to  50  fuses,  $41  each. 
Leading  wire,  in  coils  of  500  ft.,  lc  per  ft.; 
leading  wire,  twin  cable,  in  coils  of  250  ft., 
3c  per  dble  ft. ;  connecting  wire  in  coils  or 
spools,  50c  per  lb.  Electric  fuses,  4-ft.  single 
strength,  per  100,  $3;  4-ft.  double  strength, 
per  100,  $3.50;  6-ft.  single  $3.54;  double, 
$4.04;  8-ft.  single  $4.08;  double  $4.58;  10-ft. 
single  $4.62;  double  $5.12;  12-ft.  single  $5.16; 
double  $5.66;  14  ft.  single  $5.70;  double  $6.20; 
16-ft.  single  $6.24;  double  $6.74;  18-ft. 
single  $6.78;  double  $7.28;  20-ft.  single  $7.32; 
double  $7.82;  22-ft.  single  $8.32;  double 
$8.82;  24-ft.  single  $9.32;  double  $9.82;  26- 
ft.  single  $10.32;  double  $10.82;  28-ft.  single 


$11.32;  double  $11.82;  30-ft.  single  $12.32; 
double  $12.82. 

STEEL  AND  IRON 
Steel  angles — 3-in.  x  3-in.  and  up,  $2.75;  1-in.  x 
1-in.  x  Vjj-in.,  25c  extra;  J^-in.  x  34-in.  x 
>jj-in.,  50c  extra.  Boiler  plates — J4-in.  thick 
and  thicker,  $2.50.  Circular  plates — Flange 
quality,  30-in.  dimensions  and  over,  $2.60; 
under  30-in.  dimensions,  $2.90.  Beams  and 
channels — Under  35  lbs.  per  yd.,  $2.90;  35 
lbs.  per  yd.  and  over,  $2.75,  f.o.b.  Mont- 
real, net  cash.  Corrugated  iron — 26-in.  gauge, 
$4.25;  2S-in.  $4  per  sq.  yd.  less  10  and  10  per 
cent.  Copper  bearing  sheets — flat,  Apollo 
Keystone  galvanized,  28  U.  S.  gauge,  $4.10 
per  100  lbs. ;  Keystone  black,  28  U.  S. 
gauge,  $2.85  per  100  lbs. 

SEWER  PIPE 
Straight  pipe  (per  foot) — 4-in.,  25c;  6-in.  40c; 
8-in.,  55c;  0  in.,  70c;  10-in.,  80c;  12-in.,  $1 ; 
24-in.,  $3.25.  Bends,  each,  75c,  $1.20,  $2.20, 
$2.80,  $3.20,  $4.00,  $13.  Double  collar,  75c, 
$1.20,  $2.20,  $2.80,  $3.20,  $4.00,  $13.  Single 
branch,  2  ft.,  $1,  $1.60,  $2.50,  $3.15,  $3.60, 
$4.50,  $16.25.  Double  branch,  2  ft.,  $1.75, 
$2.80,  $3.85,  $4.90,  $5.50,  $8,  $26.  Y.  Pipe, 
2'/2  ft.,  $2,  $3,  $4.12,  $5.25,  $6,  $8.50,  $27.00. 
Syphon,  $2.25,  $3.60,  $6.60,  $8.40,  $9.60,  $15, 
(12-in.).  Buclian  trap  cesspools,  double 
syphon,  running  trap  and  hand-hole  t'ap, 
$2.25,  $3.60,  $6.60,  $8.40,  $9.60,  $15  (12-in.) 
These  prices  are  subject  to  a  discount  of  50 
per  cent. 

SUNDRIES 

Hard  wall  plaster — $11.00  per  ton.  Plaster  of 
Paris — $2.35  per  bbl.  Rope — Best  Manilla. 
16c  basis  per  pound ;  Bsitish  manilla,  13c 
basis;  African  hemp,  13c;  sisal  rope  10'Ac 
basis.  Boiled  linseed  oil — in  barrels,  60c  per 
gal.  of  9  lbs.  Raw  linseed  oil — in  barrels, 
62J^c  per  gal. 


WINNIPEG  PRICES 

CEMENT,  LIME  AND  BRICK 
Cement — Delivered   in  5-bbl.   lots,  $2.60;   in  car 

load  lots,  $2.30. 
Lime — Grey,  34  cents  per  bushel;  white,  32  cents. 
Brick— No.  1  dry  pressed,  red  and  buff,  $30  to 
$40;  common  red  stock,  $25;  common  giey 
stock,  $12;  No.  1  enamelled  brick,  all  col- 
ors, from  $100;  sandlimc,  $12;  firebrick, 
$52.50. 

CRUSHED  STONE,  SAND  AND  GRAVEL 
Crushed  Stone— 2-in.,  $2.65  per  yd.;  1-in.,  $2.90; 

3/S-in.,   $2.90;    rubble   stone,    car    load  lots, 

delivered,  $13  per  cord. 
Sand — For    cement    or     brick     work,  delivered. 

Winnipeg,  $1.85  per  cu.  yd. 
Gravel — Per  yd.,  delivered,  $1.85. 

LUMBER  (BUILDING  MATERIAL) 
(15  per  cent,  discount  for  cash) 
Flooring — No.  2  red  pine,  4  in.,  $43;  6  in.,  $46; 
No.  3  red  pine,  4  in.,  $38;  6  in.,  $40;  No.  4 
red  and  white  pine  or  spruce,  4  in.,  $28;  6 
in.,  $32;  No.  1  and  2  fir,  edge  grain,  3  in., 
$60;  4  in.  and  6  in.,  $55;  No.  3  fir,  edge  and 
Hat  grain,  4  and  6  in.,  $45;  No.  4  fir,  ship- 
lap  grade,  4  and  6  in.,  $32;  common  2x6 
pine,  spruce  or  fir,  4  and  6  in.,  $33;  No.  2 
white  pine,  4  and  6  in.,  $55;  No.  3,  $45;  No. 
2  red  pine,  4  and  6  in.,  $46;  No..  3,  $40;  No. 
4,  $32;  No.  5,  $24. 

(Continued  on  page  72 ) 
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RAILS 


BILLETS 


Concrete  Reinforcement  Bars 

Plain  Round,   Square  and  Cold  Twisted  Squares 

DOMINION  IRON  &  STEEL  COMPANY 

LIMITED 

BAR  STEEL 


Warehouse  Stocks  : 

SYDNEY,  N.  S. 
MONTREAL,  QUE. 
TORONTO.  ONT. 
FT.  WILLIAM,  ONT. 


Sales  Offices  : 

SYDNEY,  N.  S. 

MONTREAL 
112  St.  James  St. 

TORONTO 
18  Wellington  St.,  E. 


Mills  and  General 
Offices : 

SYDNEY,  N.  S. 


WIRE  NAILS 


and  other 


WIRE  PRODUCTS 


Interior  view  of  Split  Case 
Centrifugal  Pump. 


Hill  Tripp 
Centrifugal  Pumps 

1  lill-Tripp  Pumps  have  many  superior  featuies  not 
found  in  other  makes.  By  patented  design  of  the  casing 
and  impellers  all  end  thrust  is  eliminated.  No  high 
velocity  water  comes  in  contact  with  the  casing.  Im- 
pellers are  non-overloading  and  the  pump  runs  noise- 
lessly at  all  heads  and  speeds. 

The  casing*  is  split,  allowing  access  to  the  interior 
without  disturbing  the  pipe  connections.  Built  for  all 
capacities  and  heads  and  with  from  one  to  six  stages. 

Rock  &  Power  Machinery,  Limited 

Exclusive  Canadian  Agents 

Head  Office:    12  King  Street  East 
huancii  OFFICES i   Vancouver;  Sudbury,  Montreal, Cobalt,  Halifax 

and  In  the  Kln«l  Kdward  Hotel,  Toronto 


OS 
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Iron  Fences 

Every  conceivable  style  and  design 
in  ornamental  iron  fence  work  can  be 
faithfully  carried  out  by  us. 

Send  in  your  specifications  and  get 
our  quotations. 

We  also  specialize  in  iron  stair  work. 

»■  GEO.  B.  MEADOWS 

Toronto  Wire  Iron  and  Brass  Works  Co.,  Limited 
Meadows  Block,  Wellington  St.  W. 
TORONTO,  ONT. 


J  as.  Dickson,  Pres.  Geo.  T.  Dickson,  Vice-Pres 

Dickson  Bridge  Works  Co. 

Campbellford,  Ont. 


Limited 


Bridge  over  Spanish  River  at  Massey,  Ont. 

Steel  Bridges,  Steel  Buildings 
Roof  Trusses 

and  other  Structural  Steel 

Foundry  and  Machine  Shop  in  connection. 
Estimates  on  application 


Raising  the  Hoist. 


MORRIS  TELESCOPIC  ASH  ■  HOIST. 


SAFETY  All  hoists  tested  with  a  load-and-a-half. 
SPEED  The  load  is  lifted  at  30  feet  a  minute. 
EASE    All  gears  machine  cut  and  accurate. 
SNUG    Occupies  little  space  when  not  in  use. 
STOCKWe  stock  complete  hoists  and  spare  parts 

The  Morris  Telescopic  Basement  Hoist  is 
used  for  lowering  coal,  barrels,  ice,  trunks,  cases, 
etc.,  into  the  cellar  of  hotels,  schools  and  public 
buildings,  and  for  the  removal  of  ash-cans  and 
garbage-cans.  It  enables  one  man  to  do  safely 
and  comfortably  what  formerly  was  a  risky  and 
heavy  task  for  two.  The  separate  lifting  gear 
can  also  be  used  for  many  other  purposes  around 
the  building.  The  Jib-Head  swings  round  to  de- 
posit its  load  right  on  the  sidewalk. 

When  not  in  use  all  parts  are  below  the  side- 
walk level,  free  from  interference  and  causing  no 
obstruction. 

MADE  IN  CANADA 

It  appeals  to  the  Architect  as  a  complete  solu- 
tion of  the  problem,  to  the  Owner  as  a  stock  ar- 
ticle, reasonable  in  price  and  a  labor  saver,  to 
the  Janitor  as  a  quick  way  through  many  a  rough 
job. 


Lifting  the  Ash-can. 


THE  HERBERT  MORRIS  CRANE  &  HOIST  COMPANY,  LIMITED, 

TORONTO,        Write  for  name  of  Local  ASent.        c„K"b5™U,  MONTREAL 


EMPRESS  WORKS, 
PETER  STREET, 
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Keith 
Fans 


The  oppor- 
t  u  n  i  t  y  for 
greater  econ- 
omy and  effic- 
iency in  Heat- 
ing and  Ven- 
tilating is  em- 
phasized  in   the    "Keith''    Fan.  Com- 
parative tests  of  other  types  of  fans  have 
resulted  in  the  "Keith"  being  proclaimed 
the  most  efficient  and  economical  in  the 

Fan  World.        Write  for  our  New  Catalogue  No.  55. 

SHELDONS  LIMITED,  Gait.,  Ont. 

Toronto  Office :  609  Kent  Building 

AGENTS : 

Messrs.  ROSS  &  GREIG,  412  James  St.,  Montreal,  Que. 
Messrs.  WALKER'S  LTD.,  '^oSP-fil  Stanley  St.,  Winnipeg,  Man. 
Messrs.  GORMAN,  CLANCEY  &  GRINDLEV,  LTD.,  Calgary 

and  Edmonton.  Alta. 
Messrs.  ROBERT  HAMILTON  &  CO..  LTD.,  Bank  of  Ottawa 
Dldg.,  Vancouver,  B.  C. 


Standard  Underground 
Cable  Co.,  of  Canada, 


i=  zrz.  zz  £^rjxr:sr.'^z 


This  New  Bulletin 

describes  the  uses  and  advantages  of  steel-tapt- 
armored  cable.  It  also  gives  specification  in- 
structions for  ordering  and  installing 

STANDARD 

Steel-Tape-Armored  Cable 

If  you  desire  this  or  any  of  the  following  new 
bulletins  write  our  nearest  office  for  a  copy : 

No.  200—1  Colonial  Copper  Clad  Specifications 

No.  400—1  Weatherproof  Wire 

No.  680— 1  Steel  Tape  Armored  Cable 

No.  700-1  D.O.A.  (Davis  Open  Air)  Terminals 

No.  710—1  D.S.  (Davis  Station)  Terminals 

Standard  Underground   Cable  Company 
of  Canada,  Limited 

Hamilton,  Ont. 

Montreal,  Que.   Winnipeg,  Man.   Seattle,  Wash. 


i"tomji 

. AILOY 


Why  Copper  Alloy? 

All  Herringbone  lath  is  now  made  from  copper  alloy  instead  of  ordinary  steel.  This  change 
costs  the  manufacturers  and  dealers  in  Herringbone  Copper  Alloy  Lath  thousands  of  dollars  a  year. 
It  costs  the  consumers  nothing. 

The  group  of  business  men  interested  in  promoting  Herringbone  sales  expect  the  increase  in  the 
volume  of  business  to  compensate  them  for  the  decreased  profit   per  yard.     This  increase  can  onlv 
result   from   a  definite  improvement  in    Herringbone  quality.      They    therefore    demanded  the  mosi 
searching  tests  before  adopting  the  new  policy. 

These  tests  consisted  of  seventy-five  quantitative  measurements  of  actual  corrosion  of  plain  steel 
bedded  in  hard  wall  plaster  as  compared  with  seventy-live  identical  tests  on  copper  alloy.  Five  dif- 
ferent brands  of  plaster  were  used.  The  time  tests  were  continued  until  corrosion  on  copper  alloy 
(but  not  on  plain  steel)  had  ceased.  The  average  of  all  these  tests  showed  that  copper  alloy  is  sixty- 
one  per  cent,  more  efficient  than  plain  steel  in  resisting  hard  wall  plaster  corrosion.  Ask  for  the  book- 
lei  "Why  Copper  Alloy?" 


Clarence  W.  Noble 


General  Sales  Agent 


117  Sun  Life  Building,  Toronto 
Metal  Shingle  &  Siding  Company,  Manufacturers 
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County  Academy. 
Sydney.  N.S. 


HuMer  mid  McDonald 
St.  Johns.  N.F. 


This  building  is  sound-proofed  with 

CABOT'S  DEAFENING  "  QUILT," 

"the  most  perfect  deadener  made."  Not  a  mere  felt  or  paper,  but  a 
thick,  iiuilted  cushion  which  absorbs  and  dissipates  the  sound, 
u  ai  e-  Proof  against  moths,  vermin  and  decay,  and  uninflammable 
Special  book  on  School-house  deafening,  with  twenty  plates  of 
buildings,  and  samples  of  Quilt,  sent  on  request,  free. 

SAMIIFI      PAROT     Inr  Sole  Manufacturers 

OrtlVlULL    \*f\.D\J  1 ,   inc.,   BOSTON.  MASS..  U.S. A 

Canadian  Agents: 

A    Muirhead  Co.,  Toronto.  Seymour  &  Co.,  Montreal. 

Henry  Darling,  Vancouver.  Can.   Equipment  &  Supply  Co., 

Saskatchewan  Supply  Co.    Sask-  Calparv    and  Edmonton 

atoon.  F.  A.  Gillis  &  Company,  Halifax 

Braid   Si  McCurdy.  Winnipeg.  and  Sydney. 


PURE  WATER 

It  is  easy  to  obtain  with  our  plants 
and  apparatus 

We  design  and  contract  for  com- 
plete municipal  filtration  plants 
of  any  capacity. 

We  supply  and  install  apparatus 
for  sterilizing"  water  supplies  by 
the  application  of  calcium  hy- 
pochlorite. 

Literature,  Sketches,  Estimates  and  Recom- 
mendations Supplied  on  Request 

American  Water  Softener  Co. 

1001  Chestnut  St.,  PHILADELPHIA,  Pa. 

We  have  no  affiliation*  or  working  acquirements  with  any 
ot  our  competitors. 


MADE  IN 

CANADA 

Water  Turbines 
Centrifugal  Pumps 

Patronize  Home  Industry  and  let 
us  Quote  on  Your  Requirements 

Boving  &  Co.  of  Canada 

Limited 


94  Grafton  Ave 
Moose  Jaw,  Sask. 


Head  Office 
164  Bay  St. 

TORONTO 


London  Bldgs. 
Vancouver,  B.  C. 


Factory,  Lindsay,  Ontario 
Mexico  City     Wellington     Cairo     London,  Eng.     Tokyo     Johannesburg     Rio  De  Janeiro 
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"As  Strong  as  the  Pipe 


Interlock  Welded  Necks 

Will  eliminate  two-thirds  of  your  joint  trouble. 
How?  By  eliminating  two-thirds  of  your  joints 
with  their  bolts,  gaskets  and  liability  to  leak. 
An  Interlock  Neck  is  much  lighter  than  a  cast 
iron  or  steel  fitting,  although  ''as  strong  as  the 
pipe." 

We  design  and  execute  complete  piping 
contracts. 


4 


PITTSBURGH  VALVE, 
FOUNDRY  &  CONSTRUCTION  CO. 
PITTSBURGH,  PA. 


4 


ATWOOD  *TW00D 
ENGINEERS    FOUNDERS  MACHINISTS 

Repreaented  by  W.  M.  Campbell,  25  Howland  Ave.,  Toronto,  Cm. 


Goold,  Shapley  &  Muir  Co. 

Limited 

Brantford        Winnipeg       Regina  Calgary 


Towers 
and  Tanks 
for  all  pur- 
poses. 

Concrete 
Mixers 

Gas  and 
Gasoline 
Engines 

Hoists 

Windmills 


Water    supply    outfits    of  every 
description. 

CORRESPONDENCE  SOLICITED 


McKinnon  Electric-Welded  Chain 


has  a  25%  factor  of  safety  over 
the  same  size  of  any  other  make. 
A  swell  of  25%  added  material  at 
the  weld  makes  that  point  the 
strongest  part  of  the  link. 


Guaranteed  to  pull  stiff  before 
breaking  and  not  to  break  at  weld. 

Sizes  3/16"  to  3/4"  inclusive. 
Made  in  Canada  by 

McKinnon  Chain  Company 

St.  Catharines,  Ont. 


Western  Canada  Provides  a 
Rich  Market 

for  building,  construction  and  engineering  supplies  of  all 
kinds.  The  WESTERN  CANADA  CONTRACTOR  is 
the  only  publication  west  of  the  Great  Lakes  devoted 
to  the  interests  of  architects,  engineers,  contractors, 
builders,  etc. 


For  rates  and  other  particulars,  \viiti> 

Western  Canada  Contractor 


Commercial  Travellers  Htiildm^ 


Winnipeg 
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Pilkington's 


Window 


Glass 


BRITISH  POLISHED  PLATE  IN  ALL  SIZES 

All  descriptions  of  Window  Glass  may  be  obtained  from  our  warehouses  named  below. 

WIRED  GLASS — The  well  known  fire  retardant.    Made  in  three  kinds:  polished,  ribbed  and  cast. 
PRISMATIC— Ornamental,  figured,  rolled,  etc. 

WINDOW  GLASS — For  Buildings,  Car  and  Horticultural  purposes. 

SPECIAL — We  sttongly  recommend  a  trial  of  our  3rds  quality  window  glass. 


The  Brand 
of 
Quality 


PILKINGTON  BROS.  LIMITED 

WORKS:    ST.  HELEN'S,  LANCASHIRE,  ENGLAND  THOROLD,  ONTARIO,  CANADA 

WAREHOUSES:    MONTREAL  TORONTO  WINNIPEG  CALGARY  VANCOUVER 


FOR    walls  and   ceilings  of 
Public  Buildings  Hotels, 
Theatres,  Town  Halls, 
Schools  and  Churches—leading 
Architects  are  specifying 

LINABESTOS 

"The  only  Wall  Board  that  is 
fire-proof." 

Linabestos  is  made  of  Portland  Cement 
and  Asbestos,  in  sheets  3  16  inches  thick,  42 
inches  wide  and  4  or  8  feet  long.     It  is  nailed  _  , ,  „  .  .  ~    „      r.     ..  ...  . .  *  , 

°  Rotunda  of  Larocque  Hotel,  Valleyfield,  lined  with  Linabestos. 

direct  to  studding  or  ceiling  loists,  and  the  „       ,      .,.        f  ,  .  , 

.  ,  .  .       CI,  ,     . ,  Walls  and  Ceilings  ot  Linabestos  are  sanitary, 

joints  are  either  paneled  or  filled  with  cement.    It        fireprQof  and  wij,  neyer  crack  or  fa„    Jhey  are  just 

can  be  left  in  its  attractive  natural  tone  of  pinkish  as  satisfactory  in  private  houses,  offices,  and  first  class 
grey  or  tinted  or  painted  any  color.  garages  or  coach  houses  as  in  big  public  buildings. 

Write  for  a  sample  of  Linabestos,  and  descriptive  folder  9  to 

ASBESTOS  MANUFACTURING  CO.,  LIMITED 

Address— E.  T.  Bank  Bldg  ,  263  St.  James  St.,  MONTREAL.  Factory— at  LACHINE,  P.Q.,  (near  Montreal) 
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Canadian  Plant 

Chicago  Bridge  &  Iron  Works, 


BRIDGEBURG, 
ONTARIO 


OFFICES 


Our  Specialty  is  the  Design,  Manufacture  and  Erection  of  ELEVATED 
STEEL  TANKS  for  Municipal,  Railroad  and  Factory  Service. 

We  also  design,  manufacture  and  construct  Oil  Tanks,  Coaling  Sta- 
tions,   Bridges,  Turntables,   Building  and    Structural  Material. 


Built  for  CP. R.  Montreal 


WRITE  TO-DAY  FOR  CANADIAN  ILLUSTRATED  CATALOGUE  NO.  IS 

Bridgeburg,  Ont.,  130  Janet  St. 
Chicago,  111.,  1360  W.  105th  St. 


SHOPS 


Bridgeburg,  Ont. 
Chicago,  III. 
Greenville,  Pa. 


STOP!  -  LOOK!  -  LISTEN! 

just  the  Mixer  you've  been  wishing  for 

The  "  Big-an-Little  " 


1914  Model  now  ready 

Tlic  small  mixer  lias  proved  its  woitli.  You  know  it  pays 
l>ctlcr  lo  have  one  or  more  small  portable  mixers  than  to  mix 
hy  hand  or  to  have  a  great  hig  clumsy  mixer.  The  question 
has  heen  to  get  a  Depeiidahle  Small  mixer  at  a  low  price. 

The  "l!ig  an  Little"  is  the  biggest  and  best  small  mixer 
on  Earth,  and  our  Low  Prices  amaze  the  Mixer  World.  They 
are  used  everywhere.     Write  us  NOW. 

The  Jaeger  Machine  Co. 

Columbus,  Ohio 


ORNAMENTAL    -  . 
jfe  J  1ROJN  WORK 

vWIRE  CLOTH  ^ 
llWfc IwiRE  GOODS 


Concrclc  lionriint* 

Elevator 
Overhead  Guards 

Enquiries  unllcltcd 
CANADA    WIKK    it  IKON 

GOODS  CO.,  Hamilton 


Water  Purification 
RANSOME 

Drifting  Sand  Filters 

THIS  system  has  been  accepted  by 
the  City  of  Toronto  after  a  thor- 
ough test,  and  a  plant  having  a 
daily  capacity  of  6o  million  imperial 
gallons  is  now  under  construction.  The 
filters  can  be  installed  in  either  the 
gravity  or  pressure  systems. 

Designs  and  estimates  furnished  on  ap- 
plication. 

John  verMehr  Engineering  Co. 

Limited 

154  S  imcoe  Street,  Toronto 


AN  OPPORTUNITY 

Local  Agents  Wanted  in 

Quebec,    Ottnwa,    Toronto,   Winnipeg,  Calgary 
Edmonton,  Vancouver 

Water  litters  Refrigerating  Machinery 

1.000  to  1.000.000  Gallon,  t  Day       1  4  to  60  Ten  Daily  Capacity 
Water  Purifier* 
4  Gallons  to  S.000  Gallon,  a  Day 

Refrigerators    and    Refrigerating    Boxrt    for    Ice  or 

Machine  Refrigeration 
Hotel,  Restaurant  and  Saloon  Equipment  and  Supplies 

EQUIPMENT  &   SUPPLIES,  LIMITED 

302  McGII.L  BLDG.,  MONTREAL,  P.  Q. 
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Standard  Three  Drum  Hoisting 
Engine 


The  efficiency  of  your  Equipment  will 
determine  the  amount  of  profit  you  re- 
ceive on  your  contracts. 
Equipment  of  BEATTY  MAKE  will  in- 
crease your  profits. 

Hoisting  Engines,  Clamshell  Buckets, 
Derricks,  Derrick  Fittings, 
Centrifugal  Pumps 

Standard  Sizes  in  Stock 

Let  us  have  your  enquiry  on  special 
plant  for  use  next  spring. 


'Faivrette"  Type  "C" 
Material  handling 
Clamshell 


Dipper,   Clamshell   and   Hydraulic   Dredges,  Dump   Scows,  Ex- 
cavators, Revolving  and  Travelling  Cranes,  etc. 

Write  for  Catalogue 


M.  Beatty  &  Sons,  L 


imited 


Welland 


Canada 


Established  1862 

—AGENTS— 
H.  E.  PLANT,  1790  St.  James  Street,  Montreal. 
R.  HAMILTON  &  CO.  -  -  -  ■  Vancouver,  B.C. 

H.  W.  PETRIE,  LTD.  Toronto,  Ont. 

E.  LEONARD  &  SONS  St.  John,  N.B. 

A.  R.  WILLIAMS  MACHINERY  CO.,  Winnipeg 


Lidgerwood  Cableways 

for 

General  Construction  Work 

Our  Bulletin  No.  31  gives  many  interesting  descriptions 
of  Lidgerwood  Cableways  used  in  building  locks  and 
dams.    Send  for  it ! 

Nothing  that  the  Lidgerwood  Mfg.  Co.  ever  produced 
meant  more  for  efficiency  than  this  type  of  fall  rope  carrier. 
Instead  of  a  slotted  head,  receiving  a  wedging  impact 
against  the  button  at  two  points  only,  the  button  collides 
with  an  eye  or  ring.  The  impact  is  distributed  equally 
round  the  face  of  the  eye.  The  eye  does  not  weigh  one- 
tenth  as  much  as  the  slotted  head  and  if  subjected  to  the 
same  strain  would  stand  harder  usage.  The  shock-absorb- 
ing action  is  so  thorough  that  these  carriers  have  been 
operated  experimentally  for  hours  without  damage  at 
speeds  up  to  3,000  feet  per  minute. 

Exclusive  Agents  for  Canada 

CANADIAN  ALLIS  -  CHALMERS,  LIMITED 

Hbat>  Office:  TORONTO.   District  Safes  Offices:  MONTREAL.    HALIFAX,   OTTAWA.   COBALT,   PORCUPINE.   FORT  WILLIAM, 
WINNIPEG,    REG  IN  A,    SASKATOON,   CALGARY,    EDMOtfTOtf.   NELSON,    VANCOUVER,   VICTORIA,   PRINCE  RUPERT 


Double-Jointed  Shock-Absorbing  Carrier  Top. 
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Sand,  Gravel  and  Crushed  Stone 

Lime  Fire  Clay 

Cement  Fire  Brick 

Plaster  Sewer  Pipe 

Hair  Weeping  Tile 

Building  Stone 
Our  prices  are  right  and  our  service  good. 

Britnell  &  Co.,  Limited 

C.P.R.  Crossing,  Yonge  St.,  North  Toronto 

Phones,   Office  North  {  g^*      Evening*,  North  »io7 


Let  us  quote  you  on 

"DeLAVAL"  Turbine  or   Motor  Driven 

Pumps,  etc.  . 
"FULTON"  Stokers. 

"WEBER"  Reinforced  Concrete  Chimnejs. 
"DECARIE"  Garbage  Incinerators. 
Sewage  Disposal  Apparatus 

E.  LAURIE  COMPANY 

243  Bleury  Street,  Montreal 


Sewers  and  Culverts 

properly  built  of  properly  made 

Reinforced 
Concrete  Pipe 


LAST  FOREVER. 


OUR  MATERIAL,  SYSTEM  and  PRODUCT  have  been  tested  and  approved  by  EMINENT  ENGINEERS. 
NO    RUST,    NO  ROT,    NO  FROST-BREAKS,  NO  PRESSURE-BREAKS,  NO  HIGH  PRICES,  NO 
DELAYS  IN  PROCURING,  NO  TROUBLE  IN  HANDLING. 

STANDARD  REINFORCEMENT,  or  SPECIAL  if  required.    Stock  sizes  6  in.  to  6o  in. 

Patronize  Experienced  and  Reputable  Manufacturers. 

Catalogue  and  prices  on  application 

Dominion  Concrete  Company  Ltd, 

Kempt ville,  Ontario 


BITUNAMEL 

Unsurpassed  for  waterproofing  foundations  and  prevent- 
ing rust  and  corrosion  on  exposed  iron 
and  metal  work. 

WRITE  FOR  SAMPLE 

The  Ault  &  Wiborg  Co.  of  Canada 
Ltd.,  Varnish  Works 


Montreal 


TORONTO 


Win 


mpeg 


P  A  II    Q   New  and  Relaying 
IV./AI.L.O  Switches,  Turntables,  Etc. 

Carried  in  Stock 

Locomotives  and  Cars 
Jno.  J.  Gartshore,  Toronto 


Bo 
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STEEL  PIPES 
Welded  or  Rivetted 

WITH  ANY  TYPE  OF  JOINT 
AND   FOR  ALL  PURPOSES 

GAS,  WATER,  SEWAGE,  STEAM,  ETC. 

Send  for  Prices 

Thomas  Piggott  &  Co.,  Ltd. 

BIRMINGHAM 


1  ATLAS,CBIRMINGHAM ' 


Standard  White  Lime  Co. 

The  largest  producers  in  Ontario  of 

High  Calcium  Lime  Stone 

We  also  manufacture 

Hydrated  Lime,  Magnesium  and 
High  Calcium  Bulk  Limes 

Works  at 
Guelph,  Beachville  and  St.  Marys 

Office  at 

GUELPH,  ONTARIO 


Water  Supply 

from 
Deep  Wells 

is  obtained  at  a 
minimum  cost  by 
use  of  our  deep 
well  pumps. 


Write  for  Bulletin  26 
explaining  the  use  of 
Cook's  Patent  Brass 
Tube  Well  Strainer. 


A.  D.  COOK 

Lawrenceburg,  Indiana,  U.  S.  A. 

Manufacturer  of  a  Complete  line  of  DEEP  WELL 
SUPPLIES  including  Steam,  Belt  and  Motor  Driven 
DEEP  WELL  PUMPS,  Wind-mill  and  Hand  Pumps, 
Working  Barrels  and  Valves,  Pump  Rods  and  Pump 
Rod  Joints,  Drill  Rods  and  Drill  Rod  Joints,  Drilling 
and  Well  Tools. 

Catalogue  Mailed  Upon  Request 


"Bull  Frog"  Wheelbarrows- 
Scrapers  and  Concrete  Carts 

are  strictly  high  grade.    Are  built  to  meet  all 
requirements  of  the  building  trade. 
The  price  is  exceedingly  low  considering  the  quality. 

THE  LONDON  CONCRETE  MACHINERY  CO. 

of  London,  Ont.,  are  the  sole  distributors  for  Canada.    They  carry  a  stock 
in  their  many  branch  ware-houses  and  agencies.     Wtite  them  for  catalogue  and  quotations  at  the  nearest  ware-house. 


BRANCHES:— WINNIPEG:   (5G5  Portage  Ave.)   W.  H.  Rosevear,  Mgr. 
TORONTO:(112  York  St.)  G.  B.  Oland,  Mgr. 


CALGARY : (022  0th  Ave.  W.)  P.  D.  McLaren,  Mgr. 
HALIFAX,  N.S.  :(0S  Upper  Water  St.)  R.  R.  Power,  Mgr. 


AGENCIES : — VANCO  JVER:  B.  C.  Equipment  Co.  MONTREAL:  Foss  &  Hill  Macli.  Co.  QUEBEC:  Masson  Limitee. 

PORT  ARTHUR  and  FORT  WILLIAM:  Northern  Agency  &  Equipment  Co.  OTTAWA  :The  General  Supply  Co.  of  Canada. 
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The  Canada  Iron  Corporation, 


Limited 


Head  Office 


Mark  Fisher  Building 
MONTREAL 


Iron  Ore,  Pig  Iron,  Car  Wheels,  Cast  Iron  Water  and  Gas  Pipe,  Specials,  Valves,  Hydrants, 
etc.,  Castings  of  all  kinds,  Mooring  Bollards  for  both  Concrete  and  Wooden  Docks, 
 Hoisting  Machinery.  


STEAM  and  AIR  ENGINES,  HOISTING  EN- 
GINES, STEAM  CRANE  HOISTS,  MOTOR 
CRABS,  SWINGING  ENGINES,  DRILL 
HOISTS,  SPUD  HOISTS,  MARINE 
MACHINERY 


Motor  Crab 


Dake 
Engine  Co. 

Grand  Haven, 
Mich. 


Swinging  Engine 


Crushed  and  Rubble  Stone 

Our  quarry  has  a  capacity  of  300  tons  per  day,  and  with 
excellent  shipping  facilities  we  can  supply  your  require- 
ments in  all  sizes  of  this  stone  on  shortest  notice. 

HUMBER  BRICK  YARDS 
Lime,  Sewer  Pipe  and   Fire  Brick 

JOHN  MALONEY 

Cor.  Queen  and  Dufferin  Sts.,  TORONTO 

Office  Phone  Pork.  64  Re.idence  Phone  Junct.  3429 


We  are  now  in  a  position  to  offer 

"Queenston  Blue"  Limestone 

in  Sawn  Slabs 

as  well  as  Rough  Quarried  Blocks,  Dimension 
Blocks  and  all  forms  of  Cut  Stone  such  as  Sills, 
Lintels,  Steps,  etc. 

The  Queenston  Quarry  Co.,  Ltd. 

ST.  DAVIDS,  ONT. 


"Galvaduct"  and  "Loricated" 

Conduits 


for  Interior  Construction 


Conduits  Company,  Limited 

Sole  Manufacturer*  under  Canadian  and  U.  S.  I.ctlcr.  Patent 


Toronto 


Canada 


CAWTHRA  Mui.OCK,  President 


GORDON  F.   Perry,  General  Manager 

NATIONAL   IRON   WORKS,  Limited 


I. ARC. EST    MANUFACTURERS    IN   CANADA  OP 


every  sire  for  Water,  Gas,  Culvert  or  Sewer,  Carried  in  Stock 

Lake  or  Rail  Shipments  Offices,  Works  and  Docks,  TORONTO 
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Business  As  Usual 

We're  Doing  Our  Share 
Making  Daily 
46,000 

SANDandUME 
BRICK 

The  only  Sand  Lime  Brick  Plant  Running  in 
the  City 

PRICE:  $6.50  per  M.    F.O.B.  Mill 

Look  for  the  YSB  stock  mark. 

York  Sandstone  Brick  Co. 

Limited 

TORONTO 

OFFICE:  123  Bay  St.,  WORKS  :  Cor.  Gerrard  St.  and  Victoria 

(Stair  HUIr.I  Park  Ave.,  East  Toronto 

Phone  Adelaide  2023  Phone  Beach  1505 


Screened 

Sand 

and 

Gravel 


Largest  Producers,  Noted 
for  Prompt  Shipment. 

York  Sand  &  Gravel,  Limited 

Tei.B«ch233         East  Toronto 


Architects.  Owners  and  Contractors 
prefer  a  uniform  plaster  guaranteed 
by  the  maker. 

Anchor 
Hardwall  Plaster 

Is  made  to  precise  formulae  by  weight 
and  mixed  by  machinery.  No  guess 
work.  No  unreliable  labor.  It  sets 
quickly  and  hard,  works  easily  and 
covers  large  area.  No  frost  troubles. 
No  cracking. 

Put  up  in  bags  ready  for  immediate 
use  by  mixing  with  water  only. 

Write  or  call  for  prices  and  booklet. 

Alabastine  Hardmortar,  Ltd. 

Works       136  Esplanade  East,  Toronto 

EAST  TORONTO  Phone  Main  6088 


CONCENTRATE 
Your  Builders  Supply  Orders. 

Smyth  &  Ryan 

SERVICE 

means  prompt  delivery  and  high  grade 
materials  at  standard  prices. 

WE  CAN   SUPPLY  YOU  WITH  EVERY- 
THING THAT  GOES  INTO  YOUR 
BUILDING,  EXCEPT  THE  IRON 
AND  LUMBER 

Toronto  Agents  for 

OWEN  SOUND 
CRUSHED  STONE 

Deliveries— G.T.R.  and  C.P.R. 

Special   Attention  to  Sand    and  Gravel 
Orders 


1327  Bloor  West  Phone  June.  828  and  829 

53  Merton  St.  "  North  4751 

Nights  and  Sundays  June.  3333 
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THE  HAMILTON  BRIDGE  WORKS  COMPANY,  LTD.,  Hamilton,  Canada 


ANNUAL  CAPACITY  36,000  TONS,  Shop  "A"  18,000  Tons,  Shop  "B"  6,000  Tons,  Shop  "C"  12,000  Tons 

STEEL   BRIDGES    AND  BUILDINGS 


460  feet  z  8  fact  2  in. 


World's 
Largest 
Chimney 

Radial  Brick  chim- 
neys are  the  only 
type  that  will  not 
deteriorate  from  the 
effects  of  gases  and 
erosion. 

HEINICKE 
CHIMNEYS 

will  be  found  proving 
their  superiority  to 
over  4,000  users  in 
every  part  of  the 
country.  The  day 
of  common  brick  and 
metal  stacks  is  gone 
— if  you  are  building 
a  chimney  make  it  a 
HEINICKE 

Writ  I  for  catalogu* 


H.  R.  HEINICKE,  INC.   New  York,  U.  S.  A 

Representatives  for  Canada : 
Dartnell    Ltd.,  Montreal,  Que. 


RED  PRESSED  BRICK 
RED  WIRE-CUT  BRICK 
RED  RUFFESTRY  BRICK 
FLASHED  PRESSED  BRICK 
FUSED  PRESSED  BRICK 

We  guarantee  prompt  shipment 
and  satisfactory  delivery. 

Our  bricks  are  good  and  our  prices 
ri^lit    write  us  for  quotations 


Russell  Shale  Bricks,  Ltd. 

RUSSELL,  ONT. 


4^.3  B/oJk 
C<t14 


A  Scientific  Pavement 

mint  be 

Durable  and  Non-  Abrasive, 
Non-  Absorbent  and  nearl)  Noiseless. 
Unattectedb)  extremes  oi  remperature 
Sightly  and  Sanitary. 

Easily  Repaired  and  easil)  Cleaned. 


Thai*  rrqmrrmrnt*  air  mrt  by 

Asphalt   Block  Pavement* 


Send  foi  1 1.  ..  »ij    ■  I  .'.  


The  Ontario  Asphalt  Block  Company,  Limited 


Windsor,  Ont. 
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BELL  AND  SPIGOT 
STEEL  PIPE 

COATED  AND  WRAPPED 


Made  in  sizes  from  2"  to  10"  inside 
diameter  with  different  thicknesses 
for  varying  pressures. 


PAGE-HERSEY 
Iron,  Tube  &  Lead  Co.,  Limited 

TORONTO,  ONT. 


ELEVATED 

STEEL  TANKS 

Hemispherical  and 
Segmental  Bottoms 

Manufactured  at 

Pittsburgh,  Pa. 

Erected  Anywhere 

We  have  special 
designs  for  Mun- 
icipal, Railway 
and  Industrial  ser- 
vice. 


Three  Rivers,  Quebec 
Wayagamack  Pulp  and  Paper 
Co.,  Ltd. 

50.000  gallons.  149  feet  to  top 
120,000      "  100  feet  to  top 


Catalogue  No.  15 
sent  upon  request. 


Pittsburgh-Des  Moines  Steel  Co. 


Pittsburgh,  Pa. 
915  Curry  Bldg. 


New  York  City 
42  Church  St. 


Dallas,  Texas 
Praetorian  Bldg. 


Des  Moines   Bridge  and   Iron  Co. 

Des  Moines,  Iowa,  938  Tuttle  Street. 
San  Francisco,  Cal.,  Monadnock  Bldg. 
Canadian  Representatives :  F.H,  Hopkins  &  Co.,  Montreal,  Que. 


THE  HOPE  CANADIAN  FACTORY 


HOPE  STEEL  SASH 

Embodies  points  of  merit  that  make  it  worthy  of  your  consideration.  Scientifically 
designed  and  economically  constructed  it  recommends  itself  to  discriminating  architects 

and  engineers. 

HOPE  SASH  has  demonstrated  its  superiority  in  thousands  of  buildings  in  Canada 
and  the  United  States  as  well  as  other  parts  of  the  world.  It  is  a  sash  with  a  reputation 

for  excellence  back  of  it. 

HENRY  HOPE  &  SONS  OF  CANADA,  LIMITED 

43-45  King  Street  West,  TORONTO 

AGENTS :—      Peart  Bros.,  Regina  W.  N.  O'Neil  &  Co.,  Vancouver  W.  T.  Grose  &  Co.,  Winnipeg 

Walker  &  Barnes,  Edmonton  Gandy  &  Allison,  St.  John,  N.  B.  E.  F.  Stevens,  Halifax  David  McGill,  Montreal 
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Structural  Steel  Work  of  Every  Description 

Fabricated  and  Erected  by 

Toronto  Structural 
Steel  Company,  L  united 

Annual  Capacity — 20,000  Tons 


gs 

Toronto  Plant 


Ask  for  list' of  material  on 
hand  for  immediate  delivery 

Sales  Offices-Atlantic  Ave.,  TORONTO 

W*  o  [*  1^  s  ix  t  

TORONTO,  ONT.  WESTON,  ONT. 


Weston  Plant 


STRUCTURAL  STEEL 
FOR  QUICK  DELIVERY 

We  carry  in  stock  at  Montreal,  8,000  tons  of  Structural 
Shapes  and  are  in  a  position  to  make  quick  ship- 
ment of  either  plain  or  riveted  material  for 

Bridges,  Roof  Trusses,  Columns,  Girders, 
Beams,    Towers   and   Tanks,  Penstock. 

Estimates  furnished  promptly.  Capacity  18,000Tons  Annually. 

Structural  Steel  Co.,  Ltd. 

Main  Office  and  Works,  Montreal 


VANCOUVER  WOOD  PIPE 

&  TANK  CO.,  LTD. 

(Formerly  Municipal  Construction  Co.,  Ltd.) 


•    Contractors  for  Waterworks  Construction, 
Manufacturers  of  Wire- Wound  Wood  Pipe,  Continuous  Stave 
Pipe,  Tanks,  Silos,  Steam  Casing. 

See  our  new  patented  Wood  Pipa  CouplinK    Positively  LEAK  PROOF. 


319  Pender  St. 


VANCOUVER,  B.C. 


Arena,  Woodstock. 


SALES  OFFICES 

WHITE  BLOCK, 
WELLAND 
7  BANK  ST.  CHAMBERS 

OTTAWA 
417  NEW  BIRKS  BLDC. 
MONTREAL 


Standar  D 
Steel  Construction  Go. 

LIMITED 

WELLAND     -  CANADA 

MANUFACTURERS  AND  ERECTORS 

Steel  Buildings  and  Bridces 


"AMERICAN" 

ENAMELED  BRICK 
Sanitary    and  Impervious 

Adaptable  for  all  kinds  of  building  where  the 
highest  standard  of  brick  perfection  is  demanded. 

Write  for  information. 

AMERICAN  ENAMELED  BRICK  &  TILE  COMPANY 

1  182   Broadway,  New  York. 


J\MK*   Ih.ims.in,  President. 


G.  Allan,  Vicc-Preaidcol. 


Jamkn  A.  Thomson,  Secrete 


the  CARTSHORE-THOMSON  PIPE  &  FOUNDRY  CO. 


LIMITED 


Manufacturers 

Flexible  and  Flange  Pipe, 
Special  Castings  and  all  kinds 
of  Waterworks  Supplies. 


3  inches  to  6o  inches  diameter 

for  Water,  Gas,  Culvert  and  Sewer 
HAMILTON.  ONT 


So 
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Neptune  Meter  Co. 

Manufacturers  of  the  well-known 


TRIDENT 

Frost-Proof 
Water 
Meters 

Write  for  Catalogue 


Main  Office      -      90  West  Street 
New  York  City 


The  Maritime  Bridge 

Company,  Limited 

Successors  to 

Wm.  P.  McNeil  &  Company,  Limited 

Manufacturers  of 

Bridges — Steel  Buildings 
Roof  Trusses  Turntables 
Towers — Girders  and 
Structural  Steel  Work 

of  all  kinds 

Estimates  Furnished  Promptly 
Large  Tonnage  of  Plates,  Shapes  and  Bars  in  Stock 

Office  and  Plant    New  GlaSgOW,  N.  S. 


HPhe  Canadian  Bridge 
1  Company,  Limited 

WALKER  VILLE,  ONTARIO 

Manufacturers  of 

Steel  Buildings 
Roof  Trusses 

Railway  *nd  HigHw^y 
Bridges 

Locomotive  Turn  Tables  and  Structural  Steel  and 
Iron  Work  of  all  descriptions. 
Estimates  furnished  on 
application. 


McGregor  &  Mclntyre 

Limited 

Toronto,  Canada 


OUR  NEW  OFFICE  AND  WORKS  :    1 139  SHAW  STREET 

Main  Structural  Shop:    130  ft.  x  400  ft. 

Area  of  Grounds :    Ten  Acres 

Capacity:    18,000  Tons  Annually 

We  build  and  erect  all  kinds  of  Structural  Steel  Work 
Roof  Trusses,  Bank  and  Office  Railings,  Stair 
Work,  Elevator  Grilles,  Fire  Escapes,  etc. 

Over  5,000  Tons  in  Stock  of 

Beams,    Column  Sections,  Angles,  Tees,  Plates,  Bars, 
Checkered  Floor  Plates,  etc. 

TELEPHONES : 
Office  and  Works:  Hillcrest  1 6  1  4- 1  61  5-1  6  1  6 
Private  exchange  connecting  all  departments. 
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Engines   and  Boilers 

of  all  types  and  sizes,  Heaters,  Tanks,  Pumps,  etc. 

E.  Leonard  &  Sons,  Limited 

London,  Ontario 

AGENTS: 

Montreal      St.  John,  N.  B.       Winnipeg      Caloarv  Vancouver 


Turbine 
Pumps 

Electric  and  Steam 

Water  Works 
Factory  and 
Fire  Services 

Humphrey  Gas 
Pumps 

\  _  __  *-»if  ir  ai*  *-*«•       a  1 1  »*a  Lachine  Water  Works 

/\ny  CapaCliy  OI    pressure  Three  million  nations,  eighty  pounds  domestic.  160  lbs.  fire. 

THE  JOHN  McDOUGALL 
CALEDONIAN  IRON  WORKS  CO.,  LIMITED 

Worki:  Seigneura  St  William  8t».,  MONTREAL. 
Manufacture™  ol  Iloilcn,  Castings.  ( ondcmcri,  Klevatois.   Engines,  Filter!,   Foieingi,  Hydraulic 
Machinery,    Pumps,   centrifugal   an<1   reciprocating,     Steam     Turhlnea,     Tanka,     VVater  Wheela, 

Water   Worka  Plants. 


STANDARD  FIRE-PROOF  DOORS 

[NSPHCTED  AND  LAHKLLKD  UNDER  THE  DIRECTION  OF  THE  UNDERWRITERS  LABORATOR- 
(ES  (INC.) 

SHKKT  MKT  A  I-  WoKKKUS,  SKYLIGHTS,  CORNICES  AND  WINDOWS. 
LKT  i  s  kstimatk  <>N  YOUR  NEXT  REQUIREMENTS. 

ALL  OUR  DOORS  AND  BARD W A K K  ARK  LABELLED  BY  THE  UNDERWRITERS. 

FEATHER  &  ROADHOUSE  sheet  metal  workers 

Phone  AdeUide  2377    528  FRONT  STREET  WEST,  TORONTO 


ROCALITE 

The  Ready  Mixed 

Hard  Wall  Plaster 

Manufactured  by 

Alex.  Bremner 

Limited 

100  Bleury  Street      -      -  MONTREAL 
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Civil 

iv     l         £  r  • 

Contractors 

Electrical 

Directory  or  engineers 

Special 

Mechanical 

Interests 

Chipman  &  Power 

Civil  Engineers 

TORONTO  WINNIPEG 

Willis  Clupman.     Geo.  H  Power. 


BOWMAN  &  CONNOR 

Municipal  &  Structural  Engineers 
HAVE  REMOVED  TO 

16  King  St.  W.,  Toronto 


R.  S.  &  W.  S.  LEA 

Consulting  Engineers 

Water  Supply  and  Purification,  Sewerage  and 
Sewage  Disposal,  Water  l'ower  Development, 
Tel.  Long  Distance  Uptown  6710-11 
New  Birk»  Building,  MONTREAL 


John.  T.  Farmer 

MECHANICAL  AND 
HYDRAULIC  ENGINEER 

3 1 4  Coristine  Bldg.,  Montreal 


H.  Grattan  Tyrrell,  c.e. 

Consulting  Engineer,  Chicago,  111. 

Designer  and  Engineer  for  Bridges,  Build- 
ing Frames  and  Other  Structures. 
Industrial  Plants  Designed,  Improved  and 
Remodeled.    Reports  and  Appraisals. 
Special  Attention  to  the  Selection  of 
Economic  Types, 

Author  of  History  of  Bridge  Engineering 
Artistic  Bridge  Design ;  Concrete  Bridges 
and  Culverts;  Moveable  Bridges  and  Dams; 
Mill  Building  Construction  (1900);  Mill 
Buildings  (1910);  Engineering  of  Shops  and 
Factories. 

Member  of  The  Western  Society  of  Engin- 
eers ;  The  Society  for  the  Promotion  of 
Engineering  Education, Etc.,  Etc. 


E.G.M.  CAPE  &  CO. 

LIMITED 
Engineers  and  Contractors 

General  Building  Construction 

Montreal,  P.  Q.  St.  John,  N.B. 


Arthur  L.  Weeks 

Architect 
Canada  Life  Building,  Ottawa 

Reinforced  concrete  and  steel  structures,  fac 
tories  and  commercial  buildings 


The  John  Gait 
Engineering  Co.  Ltd. 

Consulting,  Civil  and 
Sanitary  Engineers 

General  Municipal  Engineering 

■  ■  ,      f  Waterworks,  Sewerage 

Specialties:  ■(  .     _  .   ,  . 

I  and  Electric  Lighting 

Winnipeg    Calgary  Vancouver 

John  Haddin  E.  L.  Miles 


Telephone  Main  2734 

S.  W.  HAMILTON,  B.Sc,  McGill 

Consulting  Engineer  &  Gen.  Contractor 

Reinforced  Concrete,  Water  Works,  Sewers 
Water  Powers,  Structural  Steel,  Bridges, 
Buildings,  &c,  &c. 
226  Coristine  Bldg.  MONTREAL 


Robert  W.  Hunt, 
President 
Tlios.  C.  Irving,  Jr. 
Vice-Pres. 


Jas.   W.  Moffat, 
Secretary 
Chas.  C.  Whittier, 
Treas.  &  Man. 


Robert  W.  Hunt  &  Co. 

Limited 

Bureau  of  Inspection 
Tests  and  Consultation 

Head  Office  and  Laboratories 
905   McGill   Bldg.      -      Montreal,  Que. 
Branches 

Traders    Bank    Building,    Toronto,  Ont. 

Standard  Bank  Building,  Vancouver 

Noifolk  House,  Laurence  Pountney  Hill, 
London,  E.C. 


cEfietricfe 


Contracting  Engineers 
300  Read  Bldg.  MONTREAL 

Specialists  in  Underground  Piping 

Underground  Conduit  Construction 


REID  &  BROWN 

Manufacturers  of 
GARBAGE  AND  REFUSE  INCINERATORS 
Steel   Beams,   Channels,  Angles, 
Plates,  Column  Sections,  etc., 
Always  in  Stock 
Phone  Office   and  Works: 

Main  904-905        62  Esplanade  E.,  Toronto. 


Anglins  Limited 

GENERAL  CONTRACTORS 


65  Victoria  St. 
MONTREAL 


507  Lumsden  Bldg. 
TORONTO 


Expert  Supervision 
Provided 


Estimates  and  Plans 
Submitted 


Industrial  Foundation  and 
Waterproofing  Co. 

ENGINEERS  and  CONTRACTORS 


Phone 
Adel.  3960 


25  Toronto  Street 
Toronto,  Ont. 


GEO.  K.  McDOUGALL 

Consulting  Engineer 

Electric  and  hydraulic  power  stations,  high 
voltage  transmission  lines,  industrial  electrical 
installations,  reports,  specifications,  tests,  etc. 


POWER  BLDG. 


MONTREAL 


H.B.  Pullar,  Assoc.  Am.  Soc.  C.E. 
T.C.  Ford.  Cb.  E.,  A.  M. 

H.  B.  PULLAR  CO. 

ENGINEERING  CHEMISTS 

Pavements,  Roads,  Waterproofings,  Floors, 
Sidewalks,  Tars,  Asphalts,  Bitumens,  Oils, 
Paints,  Bituminous  Specialties. 
A  new  plan  for  Efficient  Road  and  Paving  Inspection 
378  Woodward  Ave..  DETROIT,  MICH. 


STEEL  &  RADIATION  LIMITED 

Products   all   Made   in  Canada 


Toronto, 
Ont. 


Steelcrete 

Concrete 

Reinforcing 


Steelcrete 

Metal 

Lath 


Montreal, 
Que. 

Steelcrete 

Steel 
Lockers 


FOR  SAUK 

"TAMCO"  Crashed  Stone  In 
•II  size*,  for  all  pur-pout, 
"Roman"  building  ston* 
"Milton"  pressed  bricks* 
Sanitary  flooring,  stone 
crushers,  fire  engines,  Jte. 
T.  A.  MORRISON  &  CO, 
204  St.  James  Street, 
Tel.  Main 4532.  Montreal. 


H.  J.  Griswold 


B.  W.  Seton 


Dominion  Engineering 
&  Inspection  Co. 

Inspecting  and  Consulting  Engineers 
Head  Office  and  Laboratories 
318  Lagauchetiere  St.  West, 
MONTREAL 

Toronto  Branch,  73  Adelaide  St.  West 

Cement  Testing  and  Reinforced 
Concrete  Inspection. 

Mill,  Shop  and  Field 
Inspection  of  Steel  Structures  and 
Bridges. 

Tests  and  Inspection 
of  Iron  and  Steel  Pipe  etc. 
Expert  Examinations  &  Reports. 

Represented  at  New   York,  Pittsburgh, 
and  Chicago ;  Glasgow,  London, 
Liege  and  Essen. 
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y«e  UNIVERSAL  CLAMPS 

to   convert   any  round   rod  into   a  bolt 


Long  bolts — removable  bolts — bolts  extending  through  timber  and 
poured  concrete — these  are  best  for  form  work. 

The  Universal  Form  Clamp  converts  round  rods  of  any  size  into 
threaded  bolts  with  removable  heads  and  adjustable  nuts. 

Fig.  1 ,  in  the  column  at  the  left,  shows  the  clamp. 

Fig.  2,  shows  the  cross-section  of  the  clamp,  with  the  oval  hole. 

Fig.  3,  is  a  longitudinal  section,  showing  the  clamp  secured  on  the  rod  by  the  upset  shoulder  and  the  screw. 
In  operation,  rods  are  passed  through  holes  in  forms.    On  one  end  of  each  rod  a  clamp  is  placed  and 
screwed  down. 

Fig.  4,  shows  the  tightening  wrench  which  is  slipped  over  the  opposite  end  of  the  rod,  after  anothei  clamp 
has  been  put  in  place.  The  wrench  locks  to  the  rod  with  the  cam  (A).  Turning  the  handle  (B)  slides  the 
loose  clamp  along  the  rod,  against  the  form  until  the  adjustment  is  exact.  Then  the  clamp  screw  i  s  tightened 
actually  making  a  kink  in  the  rod.  When  the  wrench  is  removed,  you  have  a  long  bolt  securely  holding  forms 
together.    The  rod  will  break  before  the  clamp  will  come  off  either  end. 

Fig.  5,  shows  the  rod-puller  used  in  withdrawing  rods  when  forms  are  wrecked.    The  clamps  are 
loosened  and  the  rods  are  easily  removed. 

One  Clamp  for  walls,  columns  and  soffits  ^1^gffi1?5.yoSStott 

.and  various  lengths  of  steel  rods,  forms  may  be  held  rig-idly  in  place  during  the  entire  process  of 
building. 

Write  for  circulars  and  prices.    We'll  send  a  sample  clamp  for  10c.  to  pay  postage  and  packing. 


Universal  Form  Clamp  Co. 

Sole  Representatives  for  Ontario  and  Eastern  Canada: 

Railway   Contractors    Supply  Company 

504  Standard  Bank  Bldg.,  Toronto 

Montreal  representatives— Ramsey  &  Kelly,  511  Quebec  Bank  Bldg. 


For  Surface 

Treatment  of 
Roads  the 

TAROADS 

patent  Machines  are 
far  in  advance  of  any 
other  Tar  Spraying 
apparatus  on  the  mar- 
ket for 

Efficiency 

and 

Expedition 

(penetration  assured.) 
1  hey  are  capable  of 

DOUBLE  the  out- 
put of  all  other  ma- 
chines. 

Write  for  illustrated 
folders. 

S.VQir/ir/sK 
."■0/./C/TS/> 


Cabin: 
TAROADS   -  LONDON 


TAROADS   SYNDICATE,  LTD. 

A.  Am.  Ia  AM.  i- ^  *J 


9  VICTORIA  STREET 
WESTMINSTER,  London,  End. 
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BUFFALO 


FANS 


Did  you  ever  stop  to  consider  that  there 
is  as  much  difference  between  fans  as  be- 
tween people?  THE  BUFFALO  "CON- 
OIDAL"  FAN  HAS  AN  INDIVIDUAL- 
ITY OF  ITS  OWN. 

The  various  features  of  the  conoidal  de- 
sign, including  the  cone  inlet,  the  shape  and 
angle  of  the  blades  at  heel  and  tip,  and  the 
conical  form  of  the  inner  and  outer  edges, 
insure  a  minimum  loss  by  shock,  the  least 
noise  in  operation,  and  the  highest  efficiency 
obtainable  in  multivane  fans. 

All  sizes  for  all  conditions  down  to  the 
small  Baby  Conoidal  but  9-in.  high  for  gen- 
eral ventilating  purposes. 

Every  fan  user  should  have  a  copy  of  our 
Catalog  No.  199-12. 

CANADIAN  BUFFALO  FORGE  CO. 

BERLIN,  ONT.  Limited 

ST.  JOHN.  MONTREAL,  TORONTO,  WINNIPEG,  VANCOUVER. 


Do  You  Think 

that  you  can  Afford 


to  pass  us  by  before  getting  our 
prices  on  your  requirements  or  be- 
fore putting  in  your  tenders  on 

Plate  Sheet  Fancy 

or  any  kind  of 

Glazing  Glass 

The 

Consolidated  Plate  Glass  Co. 

of  Canada,  Limited 
TORONTO    MONTREAL  WINNIPEG 


trade  STANLEY 


MARK 


Stanley's  G ra- 
diometer saves 
much  time  in 
Railway  and 
Drainage 
Works.  Can  be 
divided  to  read 
eitherordiuary 
or  percentage 

fradients. 
llustra  ted 
pamphlet  on 
appli  cation. 


The  Largest  Manufacturers  of  Surveying 
and  Drawing  Instruments  in  the  World. 

Drawing  Office  Stationery  of  all  kinds  sup- 
plied on  the  most  favorable  terms.  A  very 
large  stock  kept. 

Please  send  for  our  catalogue  "K  91"  and  compare  our 
prices  with  those  of  other  fitst-class  makers. 

W.  F.  Stanley  &  Co.,  Limited 

286  High  Holborn,  LONDON,  ENGLAND 
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From  generator 
to  consumer 

you  should  install 
reliable 

Northern  Electric 
Wires  and  Cables 

In  the  largest  wire  plant  in  Canada — 
under  the  Northern  Electric  trade  mark 
and  guarantee  is  manufactured  every 
type  of  wire  and  cable,  including 

High  Tension,  Lead  Covered 
Paper  Insulated,  Power  Cables 

Northern  Electric  Wires  and  Cables  are  the 
most  carefully  made — the  most  rigidly  tested — 
the  most  universally  satisfactory  transmission  in 
use  to-day.  From  raw  material  to  finished 
product  the  skilled  workmanship  of  our  opera- 
tives is  continuously  supervised  and  inspect- 
ed. Electrical  engineers  whose  reputations 
have  been  made  on  exacting  work  of  great 
magnitude,  use  Northern  Electric  Wires  and 
Cables. 

One  order  recently  received  from  the  Montreal 
Light,  Heat  and  Power  Company  and  another 
from  the  Cedais  Rapids  Manufacturing  & 
Power  Company  together  constitutes  the 
largest  ungle  order  ever  placed  for  lead 
covered  high  tension  power  cable.  The 
first  mentioned  concern  has  more  under- 
ground cable  installed  than  any  other  pub- 
lic service  corporation  and  its  Engineers 
know  Northern  Electric  dependability  from 
comparative  tests  in  service. 

The  Northern  Electric  line  includes  : 

Cable  Terminals, 

Compounds,  Junction 

Boxes  and  other  accessories 

Write  for  data  on  any  wire  or  cable 
problems  that  confront  you. 

Northern  Electric  Company 

LIMITED 

MONTRKAL  WINNIPEG  EDMONTON 

HALIFAX  REGIN  \  VAN<  OUVER 

TORONTO  CALGARY  VU  fORIA 


Warehouse 
Space  To  Let 

5  Floors  of  This  New 
Building,  For  Office 
and  Warehouse  Use. 

Adelaide  St.  W.,  Toronto 

This  is  the  most  attractive 
warehouse  building  in  the  city. 
The  exterior,  the  entrances,  the 
elevators,  etc.,  bear  all  the  ear- 
marks of  a  high  class  office 
building. 

Special  Features 

Centrally   located  at  Adelaide 

and  Charlotte  Streets. 
Light  on  four  sides 
Passenger  and  freight  elevator 
Vaults 

Low  insurance 

One  block  from  four  car  lines 
Floor  area,  6,300  sq.  feet,  each 
floor. 

For  further  particulars  ask 

Hugh  C.  MacLean,  Limited 

347  Adelaide  St.  West.  Toronto 

Phone  Adelaide  2700 
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WIRE  ROPE 

Suitable  for  any  requirement 

We  carry  in  stock  all  sizes  and  lengths  of  wire  rope  for 
Hoisting,  Haulage,  Guys,  Semaphores,  Transmis- 
sion of  Power,  Towing,  Bridges,  Mines,  Der- 
ricks, Cranes,  Cableways,  Coal  Towers,  Etc. 

We  manufacture  special  ropes  to  take  care  of  your  particular  needs. 

Wire  Rope  Fittings,  Blocks,  Clips,  Etc.,  in  stock 

THE  DOMINION  WIRE  ROPE  CO.,  Ltd. 

MONTREAL 


"  Industrial  Works  99 

Locomotive-Coaling  and 
Wrecking 

CRANES 

In  capacities  from 

5  to  150  tons 

For  use  about  Railroads,  Manufac- 
turing Plants,  Coaling  Stations, 
Quarries,  etc. 

BUCKETS 

For  Every  Purpose 


We  furnish  all  styles 
of  buckets  promptly. 
Coal  Tubs,  Ore  Buck- 
ets, Clamshell  and 
Orange  Peel  Buckets, 
Concrete  Buckets, 
Stone  Skips,  etc.,  in 
all  sizes. 

We  will  gladly  furnish 
full  details  upon 
request. 

We  supply  Contract- 
tors'  Equipment  of  all 
descriptions. 


F.  H.  HOPKINS  &  CO.,  Montreal 

Branches  :-ST.  CATHARINES,  ONT.      WINNIPEG,  MAN.      VANCOUVER,  B.  C. 
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GLASS  BENDERS 

TO  THE  TRADE 


THE  TORONTO  PLATE  GLASS 
IMPORTING  COMPANY  limited 

GLASS   IMPORTERS   AND  MANUFACTURERS 

91-113   DON   ROADWAY,  TORONTO 
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Gyratory 

Crusher 

of  modern  design  and  equipped  with  an  improved 

Water  Cooled  Eccentric  Bearing 

This  type  of  machine  is  made  in  many  sizes 
with  capacities  from  5  to   1000  tons  per  hour 
and  for  any  kind  of  rock. 

We  also  manufacture  a  full  line  of  crushing-,  cement  making,  mining, 
hoisting,  power  rock  drilling  and  air  compressing  machinery. 

Write  for  full  particulars 

The  Jenckes  Machine  Company,  Limited 

Sherbrooke    St.  Catharines   Toronto    Montreal    Cobalt    South  Porcupine 

Halifax  Vancouver  and  Nelson 


"I  Don't  Believe  It  Would  Be  Possible  To  Build 

A  Better  Barge  Derrick." 


That's  the  opinion  of  one  man  who  has 
been  using  an 

"  AMERICAN  " 
BARGE  DERRICK 

since  early  last  spring. 

The  mast  is  set  forward  of  the  "A" 
frame,  permitting  the  boom  to  swing  a 
full  half  circle. 

The  new  design-gudgeon  pin  socket 
provides  play  enough  to  take  up  all 
strains  caused  by  swaying  of  barge.  No 
more  bent  or  broken  gudgeon  pins. 

Derrick  irons  are  heavier  than  usual 
and  better  finished. 

Stiffleg  and  "A"  Frame  fastenings  to 
barge  are  pin  and  clevis  type.  That 
means  not  only  the  safest  and  strongest 
possible  fastening,  but  also  the  easiest  to 
install. 

The  engine  installation  is  subject  to 
operating  requirements.  One  things  is 
certain;  it  will  be  fully  up  to  the  quality 
of  the  rest  of  the  equipment. 


American  Hoist  &  Derrick  Co.,  St.  Paul,  Minnesota 


SOLD  BK— General  Supply  Co.,  of  Canada.  Ltd.  Montreal,  Ottawa.  Toronto,  Canada.      Stuait  Machinery  Co.,  Winnipeg,  Man.  V 
Machinery  Depot  Ltd.,  Vancouver,  B.C.    Gorman,  Clancey  &  Grindley,  Edmonton  and  Calgary,  Alta. 


ancouver 
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hOMlNlO 


28  "Service"  Branches 

Throughout  Canada 

Canadian  Consolidated 
Rubber  Company,  Limited 

Montreal,  P.  Q. 


"Business  As  Usual" 


We  have  not,  owing  to  the  war,  shut  down 
any  of  our  plants,  discharged  any  of  our 
workmen,  reduced  their  hour's  of  labor  or 
cut  their  rate  of  pay. 

We  are  doing  "BUSINESS  AS  USUAL." 

We  intend  to  continue  this  policy  to  the 
extent  of  our  ability,  and,  to  that  end, 
suggest  that  you  confine  your  purchases, 
during  the  war  and  thereafter  as  largely  as 
possible  to  goods  "MADE  IN  CANADA." 

When  in  the  market  for  Rubber  goods  of  any 
description  —  Belting,  Hose,  Packing,  Tires 
or  anything  else — write  or  wire  our  nearest 
Branch  for  prices  and  information. 

It  is  our  desire  to  serve  you. 


"Business  As  Usual" 


DOMiNlOfJ 


Canadian  Consolidated 
Rubber  Company,  Limited 

Montreal,  P.  Q. 

28  "Service"  Branches 

Throughout  Canada 
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Spout  Your  Concrete 


Insley 


Chutes 


will  materially  re- 
duce the  cost  of  get- 
ting concrete  from 
the  mixer  to  the 
forms. 


Maintain  the  concrete  uniformly  in  the  same  homogene- 
ous state — the  concrete  as  it  flows  from  the  discharge 
end  is  better  mixed  than  when  it  left  the  mixer. 


Used  on  buildings  with  a  few  hun- 
dred yards  of  concrete,  and  by  the 
largest  contractors  on  the  most  im- 
portant work  undertaken. 


Carried  in  Stock 


Mussens  Limited 

MONTREAL,  318  St.  James  Street  TORONTO,  155  West  Richmond  St.  COBALT,  Opp.  Right  of  Way  Mine 

WINNIPEG,  259-261  Stanley  Street  CALGARY,  10th  Ave.  and  3rd  St.  East  VANCOUVER,  101  Water  St. 

QUEBEC,  142  Peter  St.  HALIFAX,  78  Granville  St. 
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ECONOMY 

In  First  Cost — Saving  in  Time 
Saving  in  Operating  Cost 

are  the  reasons  for  installing 

Insley  Equipment 

Concrete  Spouting  Plants,  Hoists,  Towers, 
Hoppers,  Cars,  Buckets,  and  Spouting,  Con- 
crete Hand  Carts,  Spreader  Carts,  Tip-Over 
E  Carts,  Column  Clamps,  Monarch  Bottom 
Dumping 
Buckets, 
Slack-Line 
Excavator 
Plants, 
Drag-Line 
Buckets, 
Car  Side 
Hoppers, 
I  Stone 
I  Skips, 


CROTCH  FOR 
CRANE  HOOK 


Cable-Way  Skips,  Etc  , 
Etc. 

CATALOG  ON  REQUEST 


FLAT 

BOTTOM 


Mussens  Limited 

MONTREAL  318  St.  J«me»  Street  T  ORONTO,  1  55  W«|  Richmond  St.  COBALT,  Opp.  Right  of  Way  Mine 

WINNIPEG.  259-261  Stanley  Street  CALGARY,  10th  Ave.  and  3rd  St.  EmI         VANCOUVER.  101  Water  St. 

QUEBEC,  142  Peter  St.  HALIFAX.  78  Granville  St. 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS 

Pha  following  regulations  apply  to  all  advertisers:  Eighth  page,  two  headings; 
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Adinuin  :.(  Steel 

Hull  lion  &  Steel  Foundiies 


Air  Compressors 

Canadian  Allis-Chalmeri,  Limited 
Can.  Ingersoll-Rand  Co.,  Ltd. 
Jenckes  Machine  Company 

Architects 

Weeks,  Arthur  L. 

Architects'  Instruments 

Stanley  Co.,  W.  F. 

Architectural   Iron  Work 

Aikenhead    Architectural  lion 
Works 

Canadian  Allis-Chalmers,  Limited 
Canada  Wire  &  Iron  Goods  Co. 
Dennis  Wire  &  Iron  Works 
McGregor  &  Mclntyre 
Meadows  Co.,  Geo.  U. 
Steel  &  Radiation  Ltd 

Architectural  Metal  Work 
Feather  &  Koadhouse 

Architectural  Terra  Cotta 

Northwestern    Terra-Cotta  Co. 
Toronto  Plate  Glass  Imp't'g  Co. 

Ash  Hoists 

Gillis  &  Geoghegan 

Asphalt 

Aztec  Oil  Asphalt  Company 
Asphalt  &  Supply  Co. 


Belting 

Can.  Consolidated  Rubber  Co. 
Dominion  Belting  Co. 
Goodyear  Tire  &  Rubber  Co. 

Blast  Hole  Drills 

Armstrong   Manufacturing  Co. 

Blowers 

Canadian  Buffalo  Forge  Co. 

Canadian  Sirocco  Co. 

Can.  Ingersoll-Rand  Co.,  Ltd. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 


Boilers 

Canadian  Allis  Chalmers,  Ltd. 

Beatty  &  Sons,  M. 

Boving  Company  of  Canada 

Inglis  Company,  John 

Jenckes  Machine  Co. 

Leonard  &  Sons,  E. 

Marsh  &  Henthorn 

McDougall  Caledonian  Iron  Wks. 

Mussens  Limited 

Rock  &  Power  Machinery 


Boxes — Junction 

Standard  Underground  Cable  Co. 
of  Canada  Limited 


Brick 

American  Enamelled  Brick  Co. 
Bradford  Pressed  Brick  Co. 
Harbour  Brick  Company 
Hydraulic  Press  Brick  Co. 
National  Builders'  Supply  & 

Enamel  Concrete  Brick  Co. 
North-Western  Terra  Cotta  Co. 
Russell  Shale  Bricks 
York  Sandstone  Brick  Co. 


Brick  Coating 

Wadswoith  Howland  C*. 


Brick  Dryers 

Canadian  Buffalo  Forge  Co. 
Canadian  Sirocco  Co. 
Bcchtels  Limited 
Sheldons  Limited 


Briek   Machinery  and  Supplies 

Bcchtels  Limited 
Crossley  Machine  Company 
Sheldons  Limited 
Sutcliffe,  Speakman  &  Co. 


Bridges  (Steel) 

Canadian  Allis  Chalmers,  Ltd. 
Canadian  Bridge  Co. 
Chicago  Bridge  &  Iron  Works 
IJesMoines  Bridge  &  Iron  Co. 
Dickson    Bridge  Works 
Dominion  Bridge  Co. 
Hamilton   Bridge   Works  Co. 
Mackinnou-Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
National  Bridge  Company 
Pittsburgh-DesMoines  Steel  Co. 
Sarnia  Bridge  Co. 
Structural  Steel  Co. 
Standard   Steel   Construction  Co. 


Buckets 

American  Hoist  &  Derrick  Co. 
Beatty  &  Sons,  M. 
Browning  Company 
Lecky  &  Collis 

Manitoba  Bridge  &  Iron  Works 
Mills  Bros. 

Radigan  Company,  John 
Sudbury    Construction    &  Mach- 
inery Co. 
Thew  Shovel  Company 


Builders  Hardware 

Aikenhead  Hardware  Limited 
Can.  Yale  &  Towne,  Limited 
Richards- Wilcox    Canadian  Co. 


Cable 

Canada  Wire  &  Cable  Co. 
Northern  Electric  Co. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Casements 

Hope  &  Sons,  Henry 

Cement 

Britnell  &  Company 
Bremner,  Alex. 
McNally  &  Co.,  W. 
Morrison  &  Co.,  T.  A. 
Ontario  Lime  Co.,  Ltd. 
Smyth  &  Ryan 

Cement  Coating 

Wadsworth   Howland  Co. 

Cement  Mill  Machinery 

Hull  Iron  &  Steel  Foundries 
Jenckes  Machine  Company 
Sutcliffe,  Speakman  &  Co. 

Cement  Tools 

Abram  Cement  Tool  Co. 

Cement  Guns 

Cement  Gun  Company 

Chain 

McKinnon  Chain  Company 

Woodhouse  Chain  Works 


Chain  Blocks 

Can.  Yale  &  Towne  Limited 
Morris  Crane  &  Hoist  Co.,  Her- 
bert 


Chimneys   (Reinforced  Concrete) 
Laurie    Company,  E. 


Coal  Chutes 

Manitoba  Bridge  &  Iron  Works 


Coal  Handling  Apparatus 

American  Hoist  &  Derrick  Co. 
Beatty  &  Sons,  M. 
Browning  Company 
Brown  Hoisting  Machinery  Co. 


Concrete  Form  Clamps 

Railway   Contractors   Supply  Co. 


Concrete  Mixers  and  Appliances 

Badger  Concrete  Mixer  Co. 
Canadian  Allis  Chalmers,  Ltd. 
Goold,  Shapley  &  Muir  Co. 
Hopkins  &  Co.,  F.  H. 
Jaeger   Machine  Company 
Lecky  &  Collis 

London  Concrete  Machinery  Co. 

Marsh  Capron  Company 

Mills  Bros. 

Mussens  Limited 

Rock  &  Power  Machinery 

Sutcliffe,  Speakman  &  Co. 


Contractors 

Anglins  Limited 

Dietrich  Limited 

Eastern  Pipe  Construction  Co. 

Wells  &  Gray 


Contractors'  Plant  &  Supplies 
American  Hoist  &  Derrick  Co. 
Badger  Concrete  Mixer  Co. 
Beatty  &  .  Sons,  M. 
Browning  Company 
Canadian    AllisChalmers,  Ltd. 
Can.  Billings  &  Spencer 
Canadian   Locomotive  Company 
Central  Locomotive  &  Car  Works 
Dake  Engine  Co. 
Dominion  Lime  Company 
Goodwin,  Barsby  &  Co. 
Hamilton  Mfg.  Co.,  Wm. 
Hepburn  &  Co.,  J.  T. 
Honig  &  Mock 
Hopkins  &  Co.,  F.  H. 
Jaeger  Machine  Company 
enckes  Machine  Company 
^ecky  &  Collis 
Marsh  &  Henthorn 
McKinnon  Chain  Co. 
Mills  Bros. 

Morris  Machine  Works 
Montreal   Locomotive  Works 
Mussens  Limited 
Radigan  Company,  John 
Railway  Contractors  Supply  Co. 
Royce  Limited 

Schell  Foundry  &  Machine  Co. 
Stinson-Reeb  Builders'  Supply  Co. 
Sudbury    Construction    &  Mach- 
inery Co. 


Conduits 

Can.  H.  W.  Johns-Manville  Co., 
Conduits   Co.,  Limited 
Orpen  Conduit  Co.,  Ltd. 
Ric-wiL    Underground  Pipe 
Covering  Company 


Contractors'   Flare  Lights 

Sudbury    Construction    &  Mach- 
inery Company 


Conveying  Machinery 
Goodwin,  Barsby  &  Co. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 
Sutcliffe,  Speakman  &  Co. 

Core  Drills 

Can.  Ingersoll-Rand  Co.,  Ltd. 

Corrugated  Iron 

Can.  H.   W.  Johns-Manville  Co. 

Metallic  Roofing  Co. 

Pedlar  People  Limited 

Sarnia   Metal   Products  Company 

Crank  Shafts 

Canadian  Billings  &  Spencer 

Cranes,  Travelling  and  Locomotive 
American  Hoist  &  Derrick  Co. 
Beatty  &  Sons,  M. 
Browning  Company 
Brown    Hoisting   Machinery  Co. 
Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Northern  Crane  Works 
Rock  &  Power  Machinery,  Ltd. 
Roelofson  Elevator  Works 
Royce  Limited 


Creosote  Stains 

Cabot,  Inc.,  Samuel 

Crushed  Stone  and  Granite 
Hagersville  Contracting  Co. 
Ontario  Lime  Co.,  Ltd. 
Rogers  Supply  Company 
Smyth  &  Ryan 


Crushers  (Stone  and  Rock) 
Canadian  Allis-Chalmers,  Ltd. 
Goodwin,  Barsby  &  Co. 
Hamilton  Mfg.  Co.,  Wm. 
Hopkins  &  Co.,  F.  H. 
Jenckes  Machine  Co. 
Lecky  &  Collis 

London  Concrete  Machinery  Co. 
Mussens  Limited 
Rock  &  Power  Machinery 
Sutcliffe,  Speakman  &  Co. 


Culverts 

Pedlar  People 

Sarnia  Metal  Products  Company 


Cupolas  (Foundry) 

Northern   Crane  Works 


Derricks  and   Derrick  Fittings 
Aikenhead  Hardware  Limired 
American  Hoist  &  Derrick  Co. 
Beatty  &  Sons,  M. 
Hepburn,   John  T. 


Dredges 

Beatty  &  Sons,  M. 
Browning  Company 

Canadian  Equipment  Co. 
Morris  Machine  Works 


Dredging  Chain 

McKinnon  Chain  Company 
Woodhouse  Chain  Works 


Drills 

Canadian  Allis  Chalmers,  Ltd. 

Canadian  Buffalo  Forge  Co. 

Canadian  Ingersoll-Rand  Co. 

Lecky  &  Collis 

Drill   Steel  Sharpeners 

Canadian  Ingersoll-Rand  Co. 
(Continued  on  page  12) 
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Head  Office  and  Works 


"  Montmagny " 
Modern 
Road 
Builders 


\\ TR  are  the  only  firm  in  Can- 
ada  specializing  in  Road 
Machinery  and  making  the  com- 
plete outfit. 

The  "Montmagny"  line  includes 
every  machine  necessary  in  tfood 
road  construction. 

The  machines  are  specially  de- 
signed for  (his  work  and  arc  mak- 
ing good  on  roads  in  every  part 
of  Canada. 

Write  ut  for  Catalogue 


"  Montmagny  "  Steam  Road  Roller. 


"Montmagny"  Stone  Crushers. 


Montmagny  "  Portable  Steel  Bin. 


Road  Roller 

Our  well  known  "Mont- 
magny" steam  road  roller 
for  gravelling  and  maca- 
damizing has  worked  on 
many  of  Canada's  finest 
roads. 

Double  Cylinder,  Dou- 
ble Bunker,  Double  Water 
Tank.  Made  in  10,  13,  16 
tons.  Sefmi-Automatic 
feeding  of  the  water. 

A  great  feature 
"Power  Steering" 


Stone  Crusher 

The  "Montmagny"  stone 
crusher  is  an  all-steel  ma- 
chine designed  and  built 
to  produce  the  greatest 
output.  Points  that  are 
weak  in  other  crushers 
are  strong  in  the  "Mont- 
magny." No  heating 
parts.  Entirely  dust-proof 
and  all  working  parts 
easily  greased  or  oiled. 


Steel  Bin 

The  "Montmagny"  steel 
bin  is  designed  for  con- 
venience, strength  a  n  <! 
lightness.  It  is  made  in 
two  sizes.  Inside  parti- 
tions separate  the  differ- 
ent sized  stone.  The  ma- 
chine is  easily  portable. 
The  Elevator  is  all-steel 
and  double  chain. 


General  Car  and  Machinery  Works,  Limited 

Quebec  MONTMAGNY,  P.Q.,  Can.  Montreal 


s 
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THE  NORTHWESTERN  TERRA  COTTA 

COMPANY 


C.  P.  R.  OFFICE  BUILDING  DOMINION  BANK  BUILDING 

Darling  fe?  Pierson,  Architects  Darling  &  Pearson,  Architects 


Two  prominent  corners  in  Toronto 

The  Terra  Cotta  for  both  buildings  was 
manufactured  and  set  by 

THE  NORTHWESTERN  TERRA  COTTA 

COMPANY 

Chicago       -  Illinois 

Agencies  in  all  the  large  cities  of  Canada, 
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Hull  Iron  &  Steel  Foundries,  Limited 

Head  Office  and  Works       -       HULL,  QUEBEC 

Manufacturers  of  Steel  Castings 

Chrome,  Manganese  and  Nickle  Steel  Castings 

Annealed  and  Unannealed 

Repair  parts  for  Stone    Crushing    Plants,  Mining 
Machinery  and  Cement  Mills  our  specialty. 

Machine  Moulded  Gears 

any  size  up  to   1 8  inches  in  diameter  made  without 
patterns. 

We  solicit  your  patronage  and  prompt  attention  will  be  given  to  any  orders. 


The  European  Crisis 

does  not  affect  the  delivery  of 

London  Concrete  Mixers 

Our  policy  is 

"  Business  as  Usual  " 


The  London  Concrete  Mixer  is  the  equal 
in  ill  respects  "I  am  Mixei  manufactured  out 
side  Canada.  There  are  more  than  1 ,200 
London  Mixers  in  use  in  Canada—  also  many 
in  Foreign  Lands.  All  steel  construction  and 
built  like  a  Dreadnaught.  Guaranteed  for 
life.  Made  in  twenty-three  sizes  and  fitted 
with  any  equipment. 

SUPPORT  HOME  INDUSTRIES 

We  are  the  Largest  Manufacturers 
of  Concrete  Machinery  in  Canada. 


THE  LONDON  CONCRETE  MACHINERY  CO.,  LTD. 

Head  Office  and  Factory  :    C»bell  St.  nnd  Kitchener  Ave..  LONDON,  ONT. 


lilt  AMI 'II  KM: 
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A  TALK  ON  CONCRETE 


School  Building,  L'Epiphanie,  Que. 

Architects— Viail  &  Venue.  Montreal. 


W  hat  architect  <>r  contractor  is  not  alive  to  the  possibilities 
of  concrete,  especially  if  it  can  be  used  as  a  decorative  building 
material? 

The  progress  of  concrete  has  now  entered  the  brick  held, 
and  is,  we  believe,  there  to  stay.  We  have  backed  up  this  be- 
lief by  erecting  a  brick  plant,  the  equal  of  which  cannot  be 
found  on  this  continent;  and  we  are  shortly  to  establish  ten  of 
these  plants  throughout  the  Dominion.  Each  unit  has  a  capa- 
city of  from  thirty  to  forty  thousand  CONCRETE  BRICK  per 
day,  OUR  PLANT  AT  MASCOUCHE,  QUE.,  IS  RUNNING 
TO  FULL  CAPACITY.  Particularly  at  this  time  this  fact 
speaks  tor  itself,  and  needs  no  enlarging  upon. 

There  is  no  material  made  anywhere  that  can  compete  with 
this  product.  This  fact  is  clearly  demonstrated  when  one  real- 
izes that  a  brick,  CONCRETE  THROUGHOUT,  can  be  made 
in  any  shade  or  color,  is  waterproof,  fireproof,  and  perfect  in 
shape  and  coloring.  The  durability  of  concrete  is  universally 
known  and  recognized  and  needs  no  comment  here. 

If  you  have  not  seen  this  brick  make  it  your  business  to 
do  so.  It  will  be  your  loss  if  you  do  not.  Our  plant  is  open 
to  inspection.  Red,  pearl  grey,  and  buff  brick  can  be  had  for 
immediate  delivery,  or  any  color  made  to  order.  Formal  en- 
quiries regarding  prices,  etc.,  given  prompt  attention. 


"A  Perfect  Material— A  Perfect  Brick" 


MADE  IN  CANADA 


National  Builders'  Supply  &  Enamel  Concrete  Brick  Co.,  Limited 


Montreal  Office :  30  St.  Francois  Xavier  St. 


Plant:  Mascouche,  Que. 


Canadian  Soil  is  Full  of 
Mueller  Service  Boxes 

And  every  user  is  getting  the  very  best  resuks  possible 
and  is  entirely  satisfied,  because  his  service  box  troubles 
are  over. 

Mueller  Extension  Service  Boxes 


Arch.  Pat.     Minn.  Pat. 


\ 

\ 

C.K.  \ 

H. 

Mueller 
Mfg.  Co. 

Ltd. 
SARNIA,  ONT 


\ 


Have  solved  a  vexatious  problem  for  many  waterworks  men 
and  municipalities. 

They  are  vandal  proof  and  dirt  proof.  Experts  designing 
these  boxes  successfully  overcame  the  many  objections  pre- 
viously made  to  service  boxes  in  use.  Made  in  Arch  and 
Minneapolis  pattern. 

The  Mueller  Service  Box  is  perfect.  We  invite  your  in- 
vestigation.   Clip  and  mail  the  coupon  today. 


\ 


\ 


Send  me  your 
booklet  on  Service 
Boxes. 


\ 


"Made  in  Sarnia" 

H.  Mueller  Mfg.  Co.,  Ltd. 

SARNIA,  ONTARIO 


Signed   

City  Prov. 


Makers  of  high  grade  Water,  Gas  and  Plumbing  Brass 
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Universal  Form  Clamp 

Secured  to  "the  ends  f**m 
of  round  rods  passed  s_  -jr 

through  your  forms, 
these  inexpensive 
clamps  hold  the  cen- 
tering rigid,  resist- 
ing a  strain  ex- 
ceeding the  tensile 
strength  of  the  steel  ^Jp 
rods  themselves. 

Clamps  are  easily  applied,  adjusted 
and  tightened.  A  wrench  releases 
them.  Pull  the  rods  out  of  the  con- 
crete with  our  Rod  Puller. 

Write  today  for  Circulars  and  Prices 

Railway  Contractors  Supply  Co. 

Standard  Bank  Building,  Toronto 

Agents  for  Ontario  and  Eastern  Canada 

— Montreal  representatives— 
RAMSEY  &  KELLY,  511  Quebec  Bank  Building 


Woodhouse  Chains  for  Contractors 
and  Engineers  have  a  great  record 

Thousands  of  experiments  covering  a 
term  of  many  years,  working  in  rock, 
gravel,  coal  banks  —  in  construction 
work  of  a  hundred  different  sorts — have 
demonstrated  one  great  truth: 

That  Woodhouse  Chains  are  Best 
by  test  and  enduringly  satisfactory 

They're  made  from  specially-rolled, 
double-refined  iron  of  the  finest  pos- 
sible quality  for  their  special  require- 
ments. They  stand  a  lot  of  teriffic 
usage  and  while  they  do  break  and  wear 
out,  the  book  of  costs  shows  that  the 
chain  expense  of  those  who  use  them  is 
lessened  after  Woodhouse  Chains  are 
adopted. 

Send  for  catalogue  and  prices 

WoodhoUSe    Chain   Co.,  Trenton,  N.  J 

Specialists  in  Crane,  Cable,  Conveyor,  Dredge,  Steam  Shovel,  Block 
and  other  chains,  standard  measurements  or  made  to  measure. 


CONTRACTORS'  LOCOMOTIVES 


1 

'mi 

mi 


IIIkIi  ifrade  workmanship  unci  design,  special  attention  liolnir  paid  to  economy  of  fuel  mid  maintenance.  Klfty  your*  experience  n*  Inilldci-. 
Duplicate  part*  curried  In  stink  (or  Immediate  shipment.    Knglno  huilt  to  meet  irovcrimicnt  rcirulal  ion*  of  the  various  Province*. 

CANADIAN  LOCOMOTIVE  COMPANY,  LIMITED,      KINGSTON,  ONTARIO,  CANADA 

TAYLOR  8c  ARNOLD,  LTD.,  Sales  Agents.  MONTREAL  and  WINNIPEG 
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Drop  Forging! 

Canadian  Killings  &  Spencer,  Ltd. 

Dump  Cars.  Wheels,  etc. 
Heclitels  Limited 
Manitoba  Bridge  &  Iron  Woiks 
Sell d]   foundry  &   Machine  Co. 
Sheldons  Limited 

Dump  Carts  and  Wagons 

Deere  I'low  Co.,  John 
McN'ally  &  Co.,  Wm. 

Drying  Apparatus 
Stui levant  Co.  of  Can.,  Ltd.,  B.  F. 

Electric  Fans 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Electric   Air    Rock  Drills 
Canadian  Ingersoll-Kand  Co. 

Electric   Impulse  Clocks 
Gent  &  Company 

Electric  Steel  Castings 

Electric  Steel  &  Metali  Co. 

Electrical  Supplies 

Northern  Electric  Company 

Elevators 

Chelsea  Elevator  Company 
Roelofson  Elevator  Works 
Turnbull  Elevator  Co. 

Enamelled  Brick 

American     Enamelled     Brick  & 
Tile  Company 
Engines 

Boving  Company  of  Canada 

Canadian  Buffalo  Forge  Co. 

Canadian  Sirocco  Company 

Inglis   Company,  John 

Jenckes  Machine  Company 

Laurie  &  Lamb 

Leonard  &  Sons,  E. 

McDougall  Caledonian  Iron  Wks. 

Mussens  Limited 

Rock  &  Power  Machinery 


Engineers   (Civil  and  Mechanical) 
Bowman  &  Connor 
t  ape  Company,  E.  G.  M. 
Chipman   &  Rower. 
Dominion  Engineering  &  Inspec- 
tion Company 
Farmer,  John  T. 
Gait   Engineering   Co.,  John 
Lea  &  l'erguson 
Mitchell,  C.  H. 
McDougall,  Geo.  K. 
Pullar,  H.  B. 
Tyrrell,  H.  G. 

Excavators 
Beatty  &  Sons,  M. 
Brown    Hoisting    Machinery  Co. 

Canadian  Equipment  Co. 

Exhaust  Heads 

Canadian  Buffalo  Forge  Co. 
Sheldons  Limited 

Expanded  Metal 

Pedlar   People  Limited 

Fans 

Canadian  Sirocco  Company 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Fire  Hose 

Can.  Consolidated  Rubber  Co. 

Fuel  Economizers 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Electrical  Machinery  and  Supplies 

-  Ferranti  Electrical  Co. 

Field  Instruments 
Gurley,  W.  &  L.  E. 


Filters 

American  Water  Softener  Co. 

Filtration  Plants 

verMehr  Engineering  Co.,  John. 

Fire  Brick 

Ontario  Lime  Co.,  Ltd. 
Smyth  &  Ryan 

Fire  Escapes 

Manitoba  Bridge  &  Iron  Works 
McGregor  &  Mclntyre 

Fireproof  Doors  and  Windows 
Feather  &  Roadhouse 
Hope  &  Sons,  Henry 
Mussens  Limited 
Pedlar  People  Limited 
Steel  &  Radiation  Limited 

Fuse  (Safety  Blasting) 
Lecky  &  Collis 

Floor  Surface  Machines 
Wayvell  Cliappell  &  Co. 

Floor  and  Wall  Tile 

Frontenac  Floor  &  Wall  Tile  Co. 

Folding  Doors 
Springer,  O.  T. 

Forges 

Canadian  Buffalo  Forge  Co. 

Sheldons  Limited 

Canadian  Sirocco  Co. 

Forgings 

Canadian  Billings  &  Spencer,  Ltd. 


Gas  Engines 

Armstrong  Mfg.  Co. 

Goold,  Shapley   &  Muir  Co. 

Gasoline  Engines 

Armstrong  Mfg.  Co. 
Goold,  Shapley  &  Muir  Co. 
Mills  Bros. 


Glass 

Consolidated  Glass  Company 
Excelsior  Plate  Glass  Co. 
Luxfer  Prism  Company 
Pilkington  Bros. 

Toronto  Plate  Glass  Imp't'g  Co. 

Hammer  Drills 

Canadian   Ingersoll-Rand  Co. 


High  Pressure  Pipe  Lines 
Boving  Company  of  Canada 
Pittsburgh  Valve,   Foundry  & 
Construction  Company 

Hoisting  Apparatus 

American  Hoist  &  Derrick  Co. 
Beatty  &  Sons,  M. 
Browning  Company 
Brown  Hoisting  Machinery  Co. 
Canadian  Allis-Chalmers,  Ltd. 
Canadian  Ingersoll-Rand  Co. 
Jenckes  Machine  Co. 
Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 
Marsh  &  Henthorn 
Morris  Hoist  &  Crane  Co.,  Her- 
bert. 
Mussens  Limited 
Rock  and  Power  Machinery 
Royce  Limited 

(Continued  on  Page  14) 


G  &  G  TELESCOPIC 


Compact— easy 
room 


to  erect.  Takes  up  no 
in  basement. 


With  compound  gear  and  brake 
attachment 

for  Hoisting  and  Lowering  Ash  Cans,  Kegs, 
Barrels,  etc.,  from  cellar  to  sidewalk. 

1.  — It  is  telescopic — no  part  showing  above  side- 

walk when  not  in  use. 

2.  — Takes  up  minimum  space  in  areaway  or  cel- 

lar, the  opening  in  sidewalk  need  be  little 
larger  than  necessary  to  permit  passage  of 
can. 

3.  — Simple  in   construction   and   absolutely  rigid 

when  erected. 

4.  — It   is   made   of   strongest   and   most  durable 

material. 

5.  — Compound  gearing  is  provided  in  connection 

with  both  the  handle  that  telescopes  the  ap- 
paratus above  sidewalk,  and  the  handle  that 
raises  the  load  to  the  sidewalk. 

C. — A  powerful  ratchet  device  is  provided  with 
both  handles  above  mentioned. 

7. — A  powerful  all-steel  brake  attachm'ent  per- 
mits perfect  control  when  lowering  heavy 
loads. 

Maximum  working  capacity,  500  lbs.  Hoist- 
ing Handle  does  not  revolve  when  load  is  being 
lowered.  Raises  load  at  speed  of  30  feet  a 
minute.  The  position  of  operator,  standing  at 
sidewalk  when  hoist  is  in  use,  protects  the  public 
against  danger  of  falling  into  shaft;  and  protects 
operator  against  danger  of  heavy  load  falling  on 
him. 

Gillis  &  Geoghegan 

549  West  Broadway 

New  York 


(patented'' 


"MSTALLATION  AT 
117  EAST  63"-°ST 

N  Y.  CITY 


Hoisting  head  revolves.    Can  is  deposit  oil 
on  Sidewalk  without  lifting. 


Black  Building  Supply  Co.,  Ltd. 

Agents  for  Ontario 
Toronto 


B.  &  S.  H  Thompson  &  Co.,  Ltd.  W.  T.  Grose 

Agents  for  Quebec         Agents  for  Manitoba ,  Saskatchewan,  Alberta 
Montreal  Winnipeg 


Wm.  N.  O'NeilCo-.Ltd. 

Agents  for  HritishColunibia 
Vancouver 
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Warren 

Cast 
Iron 
Pipe 


Your  requirements  can  be  rilled 
and  your  specifications  carried  out 
to  the  letter  whether  they  be  for 
standard  or  specials  in  cast  iron 
pipe. 

Large  stocks  always  carried  on  hand. 
Prompt  shipments. 

Warren  Foundry 

and  Machine  Co. 

11  Broadway  «         NEW  YORK 


Western  Elevating  Graders 
for  Wagon  Loading 


They  are  invaluable.  Will  load  earth  into  as 
many  as  three  \l/2-yd.  wagons  per  minute  and  one 
hundred  per  hour.  A  big  saving  over  the  old-style 
hand  loading.  Western  Elevating  Graders  are 
simple  in  construction  and  economical  in  upkeep. 
They  are  built  for  day-in-and-day-out  service.  Every 
one  that  is  interested  in  Road  Work,  Excavating 
Canals  and  Ditches,  Building  Levees  and  Embank- 
ments, should  get  full  details  in  our  illustrated 
catalog. 

Western  Wheeled  Scraper  Co. 

Earth  and  Stone  Handling  Machinery 

AURORA,  ILLINOIS 

Dominion  Equipment  &  Supply  Co..  Winnipeg,  Calgary',  Edmonton 
Agents  for  Manitoba.  Saskatchewan  and  Alberta 
Canadian  Equipment  Co..  Montreal.  Agents  for  Eastern  Canada 


Macadam  Roads 


must  he  built 
of  a 


Tough 
5^  Stone 


that 
will  cement 

WE  HAVE  IT 


The  Hagersville  Contracting  Company,  Limited 

Hagersville  -  Ont. 
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ilciting  Apparatus 

Canadian  Uuffalo  Forge  Co. 
Canadian  Sirocco  Co. 
Sheldons  Limited 
Sturtevant  Co.  o(  Can.,  Ltd.,  B.  F. 

Holm 

ltcatty  &  Sons,  M. 
Coold,  Shapley  &  Mnir  Co. 
Koclofson  Elevator  Works 
Northern  Crane  Works 

Hoisting  Engines 
Beatty  &  Sons,  M. 
Canadian  Allis-Chalmers,   Ltd.  - 

Hydrants 

Canada  Iron  Corporation 
Gartshore-Thomson  Pipe  Co. 
Kerr  Engine  Company 

Industrial  Cars 

Central  Locomotive  &  Car  Woiks 
Insulating  Compounds 

Can.   II.  W.  JohnsManville  Co., 
Ltd. 

Standard  Underground  Cable  Co. 
ot  Canada,  Limited 

Interior  Finish  and  Doors 
Canada  Office  &  School  Fur.  Co. 
Rhodes  Curry  &  Company 

Jib  Cranes  (all  kinds) 

Brown  Hoisting  Machinery  Co. 
Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Kilns 

Canadian  Buffalo  Forge  Co. 
Sheldons  Limited 
Sturtevant  Co.  of  Can.  Ltd.,  B.  F. 
Canadian  Sirocco  Company 

Kyanized  Spruce 

Berlin   Mills  Company 


Lime 

Dominion  Lime  Company 
Jamieson  Lime  Company 
Ontario  Lime  Company,  Ltd. 
Standard  White  Lime  Ca. 

Lighting  and  Pumping  Installations 

Can.  H.  W.  Johns  Manville  Co., 
Ltd. 

Lister  &  Co.,  Ltd.,  R.  A. 
Locks 

Can.  Vale  &  Towne  Ltd. 
Locomotives 

Boving  Company  of  Canada 
Central  Locomotive  &  Car  Works 
Canadian    Allis-Chalmers,  Ltd. 
Canadian  Locomotive  Company 
Montreal  Locomotive  Works 
F.  H.  Hopkins  Company 
Mussens  Limited 

Metal  Lath 

Greening  Wire  Co.,  B. 
Metallic  Roofing  Co. 
Noble,  C.  W. 
Pedlar  People  Limited. 
Steel  &  Radiation  Ltd. 

Metallic  Roofing 
Sarnia  Metal  Products  Co. 

Meters,  Electrical 

Ferranti  Electrical  Mfg.  Co. 
Canadian   Allis-Chalmers,  Ltd. 

Mechanical  Draft  Apparatus 

Sturtevant  Co.  of  Can.  Ltd.  B.  F. 

Meters,  Water 

Hopkins  &  Co.,  F.  H. 
McDougall  Caledonian  Iron  Wks 
Neptune  Meter  Co. 


Overhead  Runways 

Brown  Hoisting  Machinery  Co. 
Morris  Crane  &  Hoist  Co.,  Her- 
bert. 


Paints  and  Varnishes 
Dominion  Paint  Works 
Hopkins  &  Co.,  F.  H. 

Paving  and  Paving  Materials 
Asphalt  &  Supply  Co. 
Aztec  Oil  Asphalt  Co. 
Bessemer  Limestone  Co. 
Baker  Co.,  R.  D. 
Barber  Asphalt  Paving  Co. 
Dunn  Wire-Cut-Lug  Brick  Co. 
Ontario  Asphalt  Block  Co. 
Paterson  Mfg.  Co.,  B. 

Pipe  (Concrete,  Iron  and  Wood) 

American  Spiral  Pipe  Works 
Canadian  Allis-Chalmers,  Ltd. 
Canadian  Pipe  Co. 
Canadian  Equipment  Co. 
Dominion  Concrete  Co. 
Gartshore-Thomson  Pipe  Co. 
National  Concrete  Mfg.  Co. 
National  Iron  Works 
National  Pipe  &  Foundry  Co. 
Pacific  Coast  Pipe  Co. 
Piggott  &  Co.,  Thos. 
United  States  Cast  Iron  Pipe  Co. 
Vancouver   Wood   Pipe  &  Tank 

Company. 
Walsh  Plate  &  Structural  Works. 
Warren  Foundry  &  Machine  Co. 

Partition  Hangers 
Springer,  O.  T. 

Paints  (Bridge  and  Structural  Iron 
and  Pipe  Coating) 
Dominion   Paint  Works 


Perforated  Metals 

Canada  Wire  &  Iron  Goods  Co. 
Greening  Wire  Co.,  B. 

Pipe  Machinery 

Sutcliffe,  Speakman  &  Co. 

Pile  Driving  Machinery 

American  Hoist  &  Derrick  Co. 
Beatty  &  Sons,  M. 
Browning  Company 
Brown  Hoisting  Machinery  Co. 
Canadian   Ingersoll-Rand  Co. 
Lecky  &  Collis 

Pipe  Fittings  and  Flanges 

Pittsburgh    Valve,    Foundry  & 
Construction  Company 

Plumbing  Supplies 
Mueller  Mfg.  Co.,  H. 

Planing  Mill  Exhausters 

Canadian  Buffalo  Forge  Co. 
Sheldons  Limited 
Canadian  Sirocco  Co. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Plaster 
Albert  Mfg.  Company 
Britnell  &  Company 
Can.  H.  W.  Johns-Manville  Co., 
Ltd. 

Ontario  Lime  Co.,  Ltd. 

Plate  Glass 

Excelsior  Plate  Glass  Co. 
Pilkington  Bros. 

(Continued  on  page  16) 


Sarnia  -  Keystone  Copper  Bearing  Galvanized 

Sheet  Metal  Building  Materials 

Are  Rust-Resisting 

And  Will  Give  Unequalled  Service  and  Satisfaction 

Especially  adapted  for  all  exposed  sheet  metal  work 

OUR  LINE  CONSISTS  OF  THE  FOLLOWING  PRODUCTS: 

Corrugated  Iron  V-Crimped  Roofing  Conductor  Pipe 

Plain  Black  Iron  Metal  Siding  Eave  Troughs 

Galvanized  Iron  Valleys  Culverts 

Our  manufacturing  facilities  are  the  most  up-to-date  for  the  lines  we  make  in  Canada.  Our  large 
stocks  assure  quickest  delivery  possible.  Let  us  quote  you  prices  on  your  immediate  and  future 
requirements  and  send  full  information  on  Why  Sarnia  Sheet  Metal  Products  are  Better. 

Sarnia  Metal  Products  Company,  Limited 

Sarnia,  Canada 
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Crushed 
Stone 


All  Sizes 

Large  stock  of  clean 
stone  on  hand  ready 
to  ship 

Best  by  Test  for  road 
and   concrete  work 

Storage  Bin»,  Capacity  2000  Tons 

Canada  Crushed  Stone  Corporation,  Limited 

Dundas  -  Ontario 


J 


Canadian  Pacific  R.  R.  Office  Building 
Dominion  Bridge  Co.  Sterl  fabricator* 
Structural  Steel  Painted  with 

"  SUPKRIOR  GRAPHITE  PAINT" 


The  Structural  Steel  of 

The  Highest  Commercial  Building 

in  the  British  Empire 
is  protected  by 

"SUPERIOR  GRAPHITE 
PAINT" 


The  use  of  this  Paint  absolutely  insures  steel 
against  damage  by  Rust  or  Electrolysis. 

SPECIFIED  BY  LEADING  ARCHITECTS 

Hecausc  it  has  Twenty-five  years  of  proven  service 
to  its  credit. 

Made  only  by 

DOMINION  PAINT  WORKS,  LIMITED 


Mnnlrml 
Toronto 


WALKERVILLE,  ONT. 


VV  innipru 
Vancouver 

Mud*  m  U.S. A.  by  DETROIT  GRAPHITE  CO  .  Detroit.  Mich. 


■  6 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS— Continued 


Pneumatic  Machinery 

Canadian  1  ngersoll- Hand  Co. 


Pumps  and  Pumping  Machinery 

llcaliy  &  Sons,  M. 

Moving  Company  of  Canada 

Canadian  Allis-Chalmeit,  Ltd. 

(  auadian  lluilalo  Forge  Co. 

i  jnadian  Ingersoll-Rand  Co. 

Canadian  Sirocco  Co. 

Cook.  A.  D. 

Hamilton  Mtg.  Co.,  Win. 

Honig  &  Mock. 

Inglis  &  Company,  John 

l.auiie  Company,  £. 

Mcl>ougall  Caledonian  Iron  Wki. 

Moiiis  Machine  Works. 

Smart-Turner  Machine  Co. 

Musscns  Limited 

Ontario  Wind  Eng.  4  Pump  Co. 

Kock  &  Power  Machinery 


Portable  Track 
Bechtels  Limited 


Pulleys 

SutclirTe,  Speakman  &  Co. 


Plug  Drillers 

Canadian  Ingersoll-Rand  Co. 


Power  Engines 

Inglis  Company,  John 
Jenckes  Machine  Company 
Canadian  Allis-Chalmers,  Ltd. 


Quarry  Machinery 

Canadian  Allis-Chalmers,  Ltd. 
Canadian  Ingersoll-Rand  Co. 
Jenckes  Machine  Company 
Lecky  &  Collis 
George  Anderson  &  Co. 
Goodwin,  Barsby  &  Company 
Rock  &  Power  Machinery,  Ltd. 


Railway  Supplies 

Can    H.  W.  Johns-Manvillc  Co., 
Ltd. 

Gartshore,  John  J. 
Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 
Mussens  Limited 


Reinforcements,   Concrete   &  Steel 

Brown  Hoisting  Machinery  Co. 
Burlington  Steel  Company 
Canada  Wire  &  Iron  Goods  Co. 
Dominion  Iron  &  Steel  Co. 
Greening  Wire  Co.,  B. 
Pedlar  People  Limited. 
Steel  &  Radiation  Ltd. 
Trussed  Concrete  Steel  Co. 
Turner,  C.  A.  P. 


Radial  Brick  Chimneys 
H.  R.  Heinicke  Inc. 


Refrigeration  Machinery 

Equipment  &  Supplies,  Limited 
Keiths  Limited 

Road  Asphalt 

Asphalt  &  Supply  Co. 
Barber  Asphalt  Paving  Co. 


Road  Machinery 

Exeter  Mfg.  Co.,  Ltd. 

General  Car  &  Mach.  Works 

Jenckes  Machine  Company 

Lecky  &  Collis 

Morrison  &  Co.,  T.  A. 

Mussens  Limited 

Western  Wheeled  Scraper  Co. 


Revolving  Stone  Screens 

Goodwin,  Barsby  4  Company 
Greening  Wire  Co.,  B. 
Jenckes  Machine  Company 


Roof  Glaring 

Hope  &  Sons,  Henry 


Rooting  Material 

Asbestos  Mfg.  Company 
Bird  &  Son 

t  an.  11.  \V.  fohns-Manville  Co., 
Ltd. 

Can.  Supply  &  Contracting  Co. 
Noble,  Clarence  W. 
Paterion  Mfg.  Co. 
Pedlar  People,  Limited 


Safes  and  Vaults 
Taylor,  J.  &  J. 


Sand  and  Gravel 

Ontario  Lime  Co.,  Ltd. 
York  Sand  and  Gravel  Co. 


Screens 

Canada  Wire  &  Iron  Goods  Co. 
Goodwin,  Barsby  &  Company 
Greening  Wire  Mfg.  Co.,  B. 

Sewer  Pipe 

Britnell  &  Company 
Canada  Iron  Corporation 
Dominion  Sewer  Pipe  Co. 
Gartshore  Thomson  Pipe  Co. 
National  Iron  Works 
Nova  Scotia  Clay  Works  Ltd. 
Ontario  Lime  Co.,  Ltd. 
Ontario  Sewer  Pipe  Co. 
Smyth  &  Ryan 
Standard  Clay  Products  Ltd. 

Sewer  Trenching 
Lecky  &  Collis 


Shovels  (Steam) 
Browning  Co. 
Beatty  &  Sons,  M. 
Canadian  Allis-Chalmers,  Ltd. 
Canadian  Equipment  Co. 
Montreal  Locomotive  Works 
Mussens  Limited 
Rock  &  Power  Machinery,  Ltd. 
Thew  Automatic  Shovel  Co. 

Skylights 

Hope  &  Sons,  Henry 

Smoke  Stacks 

Chicago  Bridge  &  Iron  Works 
DesMoines  Bridge  &  Iron  Co. 
Hamilton  Mfg.  Co.,  Wm. 
Manitoba  Bridge  &  Iron  Works 
Pittsburgh-DesMoines  Steel  Co. 
Walsh  Plate  &  Structural  Works 


Sprinkler  Systems 
Keiths  Limited 


Steam  Apparatus  and  Specialties 

Canadian  Buffalo  Forge  Co. 
Pittsburgh    Valve,    Foundry  and 

Construction  Company 
Sheldons  Limited 

Steam  Engines 

Sturtevant  Co.  of  Can.  Ltd.  B.  F. 

Steam  Turbines 

Canadian  Allis-Chalmers,  Ltd. 
McDougall  Caledonian  Iron  Wks. 
Sturtevant  Co.  of  Can.  Ltd.  B.  F. 

Steel  Bars 

Burlington  Steel  Company 
Dominion  Iron  &  Steel  Co. 
Steel  &  Radiation,  Ltd. 


Steel  Barrels 

Canadian  Steel  Products  Co. 


Steel  Boxes 

Canadian  Steel  Products  Co. 

Steel 

Can.  Billings  &  Spencer 
Lecky  &  Collis 


Steel  Concrete  Sidewalk  Forms 

Malone  Steel  Concrete  Form  Co. 


Steel  Pipe 

Page-llersey  Iron  Tube  &  Lead 
Co.,  Ltd. 


Sound  Deadening 
Cabot,  Inc.,  Samuel 

Can.   II.   W.  Johns-Manville  Co., 
Ltd. 


Stains,  Shingles,  Cement  &  Brick 
Cabot,  Inc.,  Samuel 

Stair  Builders 

McGregor  &  Mclntyre 


Steel  Castings 

Electric  Steel  &  Metals  Co. 


Steel  Sash 

Hope  &  Sons,  Henry 

Stone 

Britnell  &  Company 
Contractors'  Supply  Company 
Hagersville  Contracting  Co. 
Morrison  &  Co.,  T.  A. 
Ontario  Lime  Co.,  Ltd. 
Queenstown  Quarry  Co. 
Rogers  Supply  Company 
Sackville  Freestone  Company 
Smyth  &  Ryan 


Stone  Saws 

Anderson,  Geo. 


Structural  Iron  and  Steel 
Burlington  Steel  Company 
Canadian  Allis-Chalmers,  Ltd. 
Chicago  Bridge  &  Iron  Works 
DesMoines  Bridge  &  Iron  Co. 
Dominion  Bridge  Company 
Hamilton  Bridge  Works  Co. 
Mackinnon  Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
McGregor  &  Mclntyre 
Pittsburgh-DesMoines  Steel  Co. 
Reid  &  Brown 
Structural  Steel  Company 
Standard  Steel  Construction  Co. 
Toronto  Structural  Steel  Co. 
Walsh  Plate  &  Structural  Works 

Submarine  Drills 
Lecky  &  Collis 

Swinging  Gears 

Dake  Engine  Company 

Tanks  and  Stand  Pipes 

Chicago  Bridge  &  Iron  Works 
Goold,  Shapley  &  Muir  Co. 
Hamilton  Mfg.  Co.,  Wm. 
Inglis,  John 
Jenckes  Machine  Co. 
Manitoba  Bridge  &  Iron  Works 
Marsh  &  Henthorn 
McDougall  Caledonian  Iron  Wks. 
Ontario  Wind  Eng.  &  Pump  Co. 
Piggott  &  Co.,  Thos. 
Pittsburgh-DesMoines   Steel  Co. 
Vancouver   Wood    Pipe   &  Tank 

Company 
Walsh  Plate  and  Structural  Wks. 


Tarring  Machinery 

Taroads  Syndicate  Ltd. 

Telescopic  Hoists 

Black  Building  Supply  Co. 
Gillis  &  Geoghegan 

Terra  Cotta 

Northwestern  Terra  Cotta  Co. 

Testing  and  Inspecting  Bureau 
Hunt  &  Co.,  Robt.  W. 

Tile  Machinery 

Sutcliffe,  Speakman  &  Co. 


Towers 

Goold,  Shapley  &  Muir  Co. 

Track  Systems  (Hand,  Power  and 
Electric) 

Brown  Hoisting  Machinery  Co. 

Morris  Crane  &  Hoist  Co.,  Her- 
bert 


Turnbuckels 

Canadian  Billings  &  Spencer,  Ltd. 


Valves 

Canadian  Allis-Chalmers,  Ltd. 
Canada  Iron  Corporation 
Gartshore-Thomson  Pipe  Co. 
Golden  Anderson  Valve  Co. 
Kerr  Engine  Company 
Pittsburgh    Valve,    Foundry  & 
Construction  Company 

Ventilating  &  Heating  Apparatus 

Canadian  Buffalo  Forge  Co. 
Canadian  Sirocco  Company 
Sheldons  Limited 
Sturtevant  Co.  of  Can.  Ltd.  B.  F. 


Varnishes — Insulating 

Standard  Underground  Cable  Co. 
of  Canada,  Ltd. 


Wall  Board 
Bird  &  Son 


Waterproofing 

Cabot  Inc.,  Samuel 

Can.  H.   W.  Johns-Manville  Co., 
Ltd. 

Can.  Supply  &  Contracting  Co. 
Ceresit    Waterprooring  Co. 
Wadsworth  Howland  &  Co.,  Inc. 

Water  Level  Apparatus 

Gent  &  Company 

Water  Softeners  and  Filters 
American  Water  Softener  Co 
Equipment  &  Supplies,  Limited 
Manitoba  Bridge  &  Iron  Works 

Water  Tapping  Machine 
Mueller  Mfg.  Co.,  H. 

Water  Turbines 

Canadian  Allis-Chalmers,  Ltd 
Boving  Company  of  Canada 
Hamilton  Mfg.  Co.,  Wm. 
McDougall  Caledonian  Iron  Wks. 

Well  Drilling  Machinery 

Armstrong  Manufacturing  Co. 

Wire  Glass 

Pilkington  Bros. 

Wires  and  Cables 

Canada  Wire  &  Cable  Co. 
Northern  Electric  Co. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 


Wire  Guards  and  Screens 

Canada  Wire  &  Iron  Goods  Co. 
Greening  Wire  Co.,  B. 

Wire  Rope 

Canada  Wire  &  Cable  Co. 
Greening  Wire  Co.,  B. 

Wrenches 

Canadian  Billings  &  Spencer.  Ltd. 
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Champ  de  Mars,  Montreal,  Que.    Tarvia  pavement. 
(A  Soldiers'  Parade  Ground,  surrounded  by  Municipal  Buildings  of  the  City  of  Montreal.) 

What  France  thinks  of  it ! 


M.  Thierry,  Minister  of  Public  Works 
of  France,  has  announced  a  determina- 
tion to  put  a  tar  coat  on  6,000  miles 
of  the  splendid  highways  for  w  hich 
France  is  famous. 

The  cost  will  probably  be  not  less  than 
$50,000,000. 

According  to  a  special  cable  dispatch 
to  the  Philadelphia  Ledger  —  "M. 
Thierry  is  convinced  that  the  only  way 
to  combat  the  wear  and  tear  is  to  un- 
dertake systematic  tarring  of  the  road." 

If  is  intended  to  make  [•'ranee  a  para- 
dise for  automobilists,  A  new  Tourist 
Department    lias   been   created  under 

M.Thierry's  direction  to  grapple  with 

the  problem  ol  overhauling  the  roads 
for  the  benefit  of  motor  traffic. 


Ever  since  Napoleon  put  through  the 
great  military  roads  the  French  road 
engineers  have  been  foremost  in  their 
profession,  and  their  preference  for  tar 
(or  Tarvia,  as  it  iscalled  in  thiscountr}  ) 
is  a  signal  tribute  to  the  efficiency  of 
this  road  binder. 

Tarvia  is  dense,  viscid  and  waterproof. 
It  encloses  the  stone  in  a  tough  and 
slightly  plastic  matrix.  A  tarviated  sur- 
face sheds  water  instantly  without  form- 
ing mud,  and  is  automobile  -  proof. 
Automobile  wheels  moving  at  speeds 
which  are  destructive  to  ordinary  mac- 
adam simply  act  as  rollers  on  the 
tough,  plastic  tarviated  surface. 

Hooklet  s  tin  request . 


THF    PATFRSON    MANUFACTURING    COMPANY,  LIMITFD 

mon  niK.Ai.  TO  BO  WTO  winmiko  vancocvkii 

THE  C  U\  R  I TT  F-PAT  F  RSON  MANUFACTURING  CO.,  LIMITFD 
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ALPHABETICAL  LIST  OF  ADVERTISERS 


Atiram   Cement    Tool   Company    .  . . 
Aikenhead  Architectural  Metal  World 
Aikenhead    Hardware   Company    ...  . 
Alabastine  Hardmortar  Company  ... 

Vlbert  Manufacturing  Company 

American  Enameled  Brick  ft    Tilt-  Co, 
American  Hoist  &  Derrick  Co.  ... 
American   Water  Softener  Company 
Anderson  &  Co..  Limited.  George  .. 

Angiitis  Limited  ...  

Armstrong    Manufacturing  Co  

Vsbestoa  Manufacturing  Company  ... 

Asphalt  ft  Supply  Company   

Ault   &    Wiborg  Company  


TS 
i;r, 
81 


34 

I!) 


24 


Itadger  Concrete  Mixer  Company   70 

Beatty  &  Sons,  Limited,  M   74 

Bechtels  Limited  

Rerlin  Mills  Company  

Black  Building  Supply  Company   12 

Roving  Company  of  Canada  

Bowman  &  Connor   84 

Bradford    Pressed   Brick  Company  

Rremner  Limited.  Alex   83 

Rritnell  &  Company,  Limited   75 

Brown  Hoisting  Machinery  Company   85 

Browning  Company   til 

Burlington  Steel  Company    09 

Cabot,  Incorporated,  Samuel  ...   

Canada  Crushed   Stone   Corporation    15 

Canada  Iron  Corporation  Limited   77 

Canada  Wire  &  Cable  Company   07 

Canada  Wire  &  Iron  Goods  Company   ....  73 

Canadian   Allis-Clialmers   74 

Canadian  Billings  &  Spencer   524 

Canadian   Bridge  Company    82 

Canadian    Buffalo    Forge    Company    86 

Canadian   Consolidated  Rubber  Co   3 

Canadian    Equipment   Co   28 

Cnadian    H.    W.    Johns-Mauville    Co.,  Ltd. 

Canadian    Ingersoll-Rand  Company   

Canadian  Locomotive  Company    11 

Canadian  Office  School  Furniture  Co   68 

Canadian  Pipe  Company,   Limited   76 

Canadian  Sirocco  Company   67 

Canadian   Stewart  Company   70 

Cape  &  Company,  Ltd.,  E.  G.  M   84 

Cement  Gun  Company  

Central   Locomotive  Company    25 

Ceresit  Waterproofing  Company    30 

Chelsea   Elevator   Compny    67 

Chicago  Bridge  &  Iron  Works    73 

Chipman  &  Power   84 

Conduits  Company,   Limited    ' ' 

Consolidated   Plate  Glass  Company    90 

Cook.  A.  D   80 

Crossley  Machine  Company   "2 

Dake  Engine  Company   77 

Dennis  Wire  &  Iron  Works  Company   ....  0<i 

Deere  Plow  Company,  John   67 

DesMoines  Bridge  &  Iron  Co   84 

Dickson  Bridge  Works   68 

Dietrich,  Limited   84 

Dominion  Belting  Company  

Dominion  Bridge  Company   30 

Dominion  Concrete  Company   <5 

Dominion  Engineering  &  Inspection  Co.   ...  H4 

Dominion  Iron  &  Steel  Company   65 

Dominion   Lime  Company    85 

Dominion  Paint  Works   15 

Dominion   Sewer  Pipe  Company   20 


Electric  Steel  &  Metals  Company   72 

Equipment  &  Supplies   73 

Estey  Bros   

Excelsior  Plate  Glass  Company  

Farmer,  John   T   ...  84 

Feather  and  Roadhouse  -  . .  83 


Galf  Engineering  Company,  John   84 

Gartshore,  John  J  

I  lai  l  shore-Thompson  Pipe  J4   Foundry  C  o.   ..  SI 

General  Car  ft  Machinery  Company   7 

Gent  &  Company   20 

Gillis  &  Gcogliegan   12 

Goodwin  liarsby  it  Company   75 

Goodyear  Tire  &  Rubber  Co   29 

Goold,  Shapiey  &  Muir  Company   71 

Greening  Wire  &  Mfg.  Company  


Hagersville  Contracting  Company   13 

Hamilton   Bridge  Works  Co   7!l 

Hamilton   Mfg.    Company,   Wm   25 

Hamilton,  S.  W   84 

Harbour  Brick  Company   70 

Heinicke  Company,  H.  R   79 

Hepburn,  John  T.,  Limited    22 

Hope   &   Son  of   Canada,   Ltd.,    Henry    ....  SO 

Hopkins  &  Company,  F.  II   !S8 

Hull  Iron  &■  Steel  Foundries   9 

Hunt  &  Company,.  Robert  W   84 

Hydraulic  Press  Brick  Company  


Industrial  Foundation  &  Waterproofing  Co..  84 

Jnglis  Company,  John    59 

Jaeger   Machine   Company    73 

jenckes  Machine  Company   2 


Keiths  Limited   

Kerr  Engine  Company,  Limited 


Laurie  Company,  E  

Laurie  &  Lamb  

Lea,  R.  S   84 

Lecky  &  Collis  

Leonard  &  Sons,  E   83 

London   Concrete   Machinery   Company    ....  9 

Luxfer  Prism  Company  : 

MacKinnon  Holmes  &  Company   09 

MacLean  Daily  Reports  

Malone  Steel  Concrete  Form  Co   20 

Maloney,  John   77 

Manitoba   Bridge  Company  ...   

Maritime  Bridge  Company   82 

Marsh   &  Henthorn, '  Limited    01 

McDougall,   Geo.   K                                  ...  84 

McDougall   Caledonian   Iron  Works  Co.    .  .  .  83 

McGregor  &  Mclntyre   82 

McKinnon   Chain   Company   71 

McNally  &  Company,  W   75 

Meadows,  George  B   00 

Metallic   Roofing  Co   71 

Miller  &  Company,  Geo.  M  

Mills  Bros  

Montreal    Locomtive   Works,    Limited    .  . 

Morris  Machine  Works   22 

Morris  Crane  &  Hoist  Co.,  Herbert    OS 

Morrison  &  Company,  T.  A   84 

Mueller  Mfg.   Company,  II   10 

Mussens   Limited    4-5 


Xapanee  Iron  Works  ...   

National    Builders    Supply    &    Enamel  Con- 
crete Brick  Company   10 

National  Concrete  Mfg.  Co  

National  Iron  Works  Limited   .  77 

Neptune  Meter  Company  ...   82 

Noble,  Clarence  W   69 

Northern  Electric  Company    87 

Northwestern  Terra   Cotta   Company    8 

Nova  Scotia  Steel  &  Coal  Co  


Ontario  Asphalt  Block  Co.,  Ltd   7!> 

Ontario  Sewer  Pipe  Company   21 

Orpen  Conduit  Company  

Pacific  Coast  Pipe  Company   7n 

Page-Hersey  Company   80 

Paterson  Manufacturing  Company   17 

Pedlar  People  

Pilkington  Bros  

Piggott  &  Company,   Limited,  Thos  

Pittsburgh-DesMoines  Steel  Co   SO 

Pittsburgh    Valve,    Foundry    &  Construction 

Company   71 

Power  &  Son  

Pullar  Company,  II.  B   S4 


Queenstown   Quarry  Company 


Radigan,  John  

Railway  &  Contractors  Supply  Co   11 

Reid  &  Brown   }j4 

Ric-wiL  L;nderground  Pipe  Covering  Co.   . . 

R.  I.  W.  Damp  Resisting  Paint  Co   2S 

Rock  and  Power  Machinery  Limited   l>5 

Roelofson   Elevator  Works  

Rogers  Supply  Company   22 

Royce  Limited   711 

Russel  Shale  Bricks   7!J 

Sarnia  Metal  Products  Co   14 

Schell  Foundry  Company  

Sheldons  Limited  

Smart-Turner  Machine  Company  

Smyth  &  Ryan   7s 

Standard  Clay  Products  Limited   21 

Standard  Steel  Construction  Co   SI 

Standard  Underground  Cable  Co.  of  Canada 

Standard  White  Lime  Company  

Stanley  &  Company,  W.  F  

Steel  &  Radiation   S4 

Stinson-Reeb    Builders'   Supply  Co  

Storey  Pump  &  Equipment  Co   22 

Structural   Steel   Company    81 

Sturtevant  Co.  of  Canada,  Ltd.,  B.  F   86 

Sudbury   Construction   Co   25 

Sun  Brick  Company   t^'j 

Sutclifife  Speakman  &  Company   23 

Taroads  Syndicate  Limited  

Taylor,  J.  &  J  

Thew  Automatic  Shovel  Co   20 

Thompson  &  Co.,  B.  &  S.  H   2.'! 

Toledo   Wheelbarrow  Company   

Toronto  Plate  Glass  Importing  Co   I 

Toronto  Structural  Steel  Company   81 

Trussed  Concrete  Steel  Company   25 

Turnbull  Elevator  Company  

Tyrell,  H.   G   S4 

United  States  Cast  Iron   Pipe  Company  ... 
United  States  Steel  Products  Co   23 


Vancouver  Wood  Pipe  &  Tank  Company 
verMehr  Engineering  Co.,  John   


S1 


Wadsworth  Howland  &  Co.,  Inc  

Walsh  Plate  &  Structural  Works  .   28 

Warren  Foundry  &  Machine  Co   13 

Wayvell  Chappell  &  Company   H7 

Weeks,  Arthur  L   84 

Wells  &  Gray   24 

Western  Canada  Contractor   (!1 

Western   Wheeled   Scraper   Company    13 

Wilcox  Canadian   Co.,  Richard   

Woodhouse  Chain  Works   11 

York  Sand  &  Gravel  Company    7S 

York  Sandstone  Brick  Company   7S 


Our  advertisers  represent  the  most  progressive  manufacturers  and  dealers.  Make 
your  purchases  of  them.   Give  your  business  to  the  man  who  is  enterpris- 
ing enough  to  spend  money  and  time  to  get  in  touch  with  you. 
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Blast  Hole  Drillers 


Shoot  the  Whole  Face — Not  by  "Benches 


Break  up  the  rock  for 
easier  handling. 

Cut  down  the  cost  of 
powder  per  ton  of  rock. 

Stop  your  shovel  and 
crew  once,  not  a  half 
dozen  times. 

Save  on  your  track  lay- 
ing expense. 

Reduce  the  liability  of 
damage  and  accident. 


rmstron 


We  guarantee  the  Spe- 
cial "Armstrong  Blast 
Hole  Drill"  to  drill  more 
footage  in  a  given  time 
than  any  other  cable  drill. 

We  have  data  on  six 
months'  tests  where,  in 
competition,  it  proved 
53%  more  efficient. 

It  is  interesting  and  val- 
uable. 

Write  Now  for  Bulletin  S. 
It  Tells  How! 

rmstfoni 

IfC.CO.  WATERLOO,  IOWA  U.S.A, 

iJ^tV  BUILT  FOR  SERVICE 

SINCE  1867 


Ej««trrn  and  F.iport  Office: 
17  R.llrrr  PUtt,  Nrw  York  til 


I  HE    CO NTRACT    R ECO RD 


Malone  "Complete  Finish" 
Steel  Concrete  Sidewalk  Forms 

Eliminate  lumber  costs,  reduce  labor  expense.  Continuous 
and  complete  operation  in  furnishing,  removing  and  replacing. 
Adaptable  to  any  surface  conditions.  Adjustable  to  any 
width.    Indestructible  and  independent  of  any  weather 

conditions. 

THE  MALONE  STEEL  CONCRETE  FORM  CO. 

Canadian  Representative  : 

A.  E.  Patton,     77  Somerville  Ave.,  Montreal 

Write  for  prices  and  particulars. 


SWANSEA 

Salt  Glazed  and  Vitrified 

SEWER  PIPES 


True  to  Size. 
Impervious  to  Water. 

Sizes  manufactured  and  al- 
ways in  stock  4  in.  to  34  in. 


Ask  for  Price  List 
and  Discounts. 


also 

Chimney  Tops 
Flue  Lining's 
Wall  Coping 
Culvert  Pipe 
Inverts 

Tklbphonk  (Toronto  Connection) 
Park  1809 


The  Dominion  Sewer  Pipe  Co. 

(The  Independent  Co.)  Limited 

SWANSEA  (near  Toronto) 


The  Thew  Steam  Shovel  Will  Save  You  Time,  Trouble  and  Money 

The  use  of  a  Thew  Automatic  Steam  Shovel 
will  effect  an  immense  saving  in  labor. 

The  output  is  limited  only  by  the  facilities 
provided  to  cart  it  away. 

The  Type  O  Thew  shown  in  the  cut  loaded 
1,965  cu.  yds.  in  7  ten-hour  days. 

Another  Type  O  Thew  in  a  6  ft.  cut  averaged 
578  cu.  yds.  during  the  month  of  April. 

Another  Type  O  Thew  in  a  gravel  pit  loaded 
5,182  cu.  yds.  in  iy2  ten-hour  days — an  average 
of  76  cu.  yds.  per  hour. 

Another  Type  O  in  a  15-inch  cut  averaged 
314  lineal  feet,  amounting  to  292  cu.  yds.  per 
9-hour  day  for  23  days. 

Another  Type  O  in  a  10-inch  cut  excavated 
1,788  lineal  feet  in  6  ten-hour  days — amount- 
ing to  1,455  cu.  yds. — an  average  of  242  cu. 
yds.  per  10-hour  day. 

USE  A  THEW— IT  PAYS. 

Type  O  Thew  on  Road  Grading  Write  for  Catalogue  and  Full  Information. 


The  Thew  Automatic  Shovel  Company, 


Lorain,  Ohio 
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Sewer 
Pipes 

High  Grade  Salt  Glazed  Vitrified  Sewer  Pipes  and  connections 
are  a  specialty  with  us.  We  also  manufacture  culvert  pipes, 
inverts,  flue  linings,  stove  linings,  fire  bricks,  locomotive  blocks, 
gulley  traps,  range  bricks,  cupola  linings,  wall  coping  and  all  kinds 
of  vitrified  and  fire  clay  goods.     Prompt  shipments  on  all  goods. 

Vitrified  Hollow  Building  Blocks 

"MADE  IN  CANADA  " 

Standard  Clay  Products  Limited 

three  sewer  pipe  factories  :    St.  Johns.  P.  Q.,  and  New  Glasgow,  N.  S. 

ALSO  FIRE  CLAY  FACTORY  AT  ST.   JOHNS,    P.  Q. 


Mimico  Sewer  Pipe 

VITRIFIED  AND  SALT-GLAZED 

IS, 

By  Actual  Tests  Made  This  Year  in  Kansas  City,  Mo., 

The  Superior  of  Nearly  Every  Brand  of  Sewer  Pipe 

Made  on  This  Continent 

It  is  something  to  know  that  you  arc  not  making  a  sacrifice  for  sentiment's  sake  when 
purchasing  sewer  pipe 

MADK  IN  CANADA 

You  are  getting  an  artiele  that  stands  a  20%  stronger  test  in  all  departments  than  the  average 
of  26  different  American  makes. 

WAR  CONDITIONS 

I  lave  caused  our  Yankee  Cousins  to  court  this  market  strongly.    They  make  "pretty"  ware 
but,    well,  sewer  pipe  is  neither  bought  nor  sold  for  mantle-piece  decorations 

You  Get  the  STRONGEST  PIPE  and  the  QIICKEST  SERVICE  from 

The  Ontario  Sewer  Pipe  Company,  Limited 

MIMICO,      -  ONI. 
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CRUSHED  STONE 

Prompt  Delivery 

Rogers  Supply  Company,  Limited 

28  King  St.  W.  TORONTO 


Morris  Split  Shell  Pumps 

For  motor  or  steam  turbine  drive, 
are  very  popular  with  pump  users 
due  to  their  efficiency  and  accessi- 
bility. 

We  also  build  the  well  known 
MORRIS  SAND  AND  CONTRACTORS' 
PUMPS 

Morris  Machine  Works 

BALDWINSV1LLE,  N.Y. 

Canadian  Sales  Agents 
Storey  Pump  &  Equipment  Co.,  Limited.,  Toronto,  Ont. 


HEPBURN 
Scotch  Derrick 

All  Standard  Sizes 
in  Stock 
from  1  2  Ton 
upwards 


John  T.  Hepburn 

18  to  60  Van  Home  St., 
TORONTO,  CANADA 

We  build  all  kinds  of  Cranes  for 

HAND  POWER 
ELECTRIC  POWER 
STEAM  POWER 

Brickmaking  Machinery 

Complete  Outfits  for 
Brickmakers 


REPAIRS 
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The  Introduction  of  Copper 

Into  the  high-grade  Open  Hearth 
Steel  used  for  our 

Keystone  Copper-Bearing  Sheets 

BLACK    AND  GALVANIZED 

is  another  indication  of  our  leadership.  If  you  desire  the  best  RUST- 
RESISTING  Sheets  on  the  market  to-day— demand  KEYSTONE. 
Our  booklet  tells  why.    Shall  we  send  it  ? 

B.  A,  S.  H.THOMPSON  &  CO.  LIMITED 

Transportation  Building  Traders  Bank  Building 

MONTREAL  TORONTO 

SELLING  AGENTS  FOR  EASTERN  CANADA  FOR 

UNITED   STATES  STEEL   PRODUCTS  COMPANY 


NEW  YORK,  U.S.A. 


Branch  Offices,  WINNIPEG  AND  VANCOUVER 


BRICK  PLANTS 


Lime-Sand 
Clay,  Slag, 
Clinker, 


Installed 
Complete 
on  Best 
Lines. 


World  Wide  Experience. 

SUTCLIFFE,  SPEAKMAN  &  CO.,  LTD.  LEIGH, 

CABLES  — "  Utilization  Leigh"    CODES    W&wMi  LANCASHIRE,  ENG. 


Canadian  Billings  &  Spencer,  Limited 

A 


TRADE  MARK. 


TRADE  MARK. 


All  types  and  sizes  of 
Standard  Machine  and  Engineers'  Wrenches 


Welland,  Ontario 


XICAN 


PMALT 


Delivered  to  meet  the  specifications  of  the  American  Society 
for  Municipal  Improvements,  the  Association  for  Standardizing 
Paving  Specifications  or  any  other  standard  specifications 

Purchase  MEXICAN  EAGLE  ASPHALT  because: 


J — It  is  more  cementitious  than  other  asphalts. 

2 —  Water  will  not  readily  injure  it. 

3 —  Exposure  to  sun  and  air  will  not  cause  its  deterioration. 

4 —  It  has  great  cohesive  strength. 

5 —  It  is  more  ductile  and  flexible  than  other  asphalts. 

6 —  Shocks  will  not  crack  it.    It  is  very  malleable. 

7—  We  will  supply  asphalt  having  the  proper  penetration 


for  your  needs. 

8 —  It  is  best  adapted  to  Canada's  climate — will  not  mark 
in  hot  weather — nor  are  snow  or  ice  likely  to  crack  it 

9 —  It  has  over  99  per  cent,  bitumen.    Purest  on  the 
market — therefore  free  from  deleterious  matter. 

10— It  is  so  constituted  that  it  will  not  be  injured  by  the  heat 
necessarily  applied  to  melt  it  for  paving  operation. 


Samples,  prices,  analyses,  etc.,  on  request 


The  Asphalt  and  Supply  Co.,  Limited 

Sole  Canadian  Agents  for  the  Mexican  Eagle  Oil  Co.  Limited 

103-107  Board  of  Trade  Building      ::  MONTREAL 


Tenders 


A  few  dollars  spent  in  advertising 

your  proposals  in 

The  Contract  Record 

would  result  in  additional  competition, 
which  might  save  your  city  or  town  or 
your  client  many  hundreds  of  dollars. 


WELLS  and  GRAY,  LIMITED 

Engineers  and  Contractors 

Buildings  and  Construction  Work 

OF  ALL  KINDS 

Reinforced  Concrete  a  Specialty 


Write  us  for  preliminary  plans, 
estimates  and  photos  of  our  work. 

247  Confederation  Life  Building,  TORONTO,  ONT. 
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OF  REINFORCED  CONCRETE 


Steel  Sash 
Hyrib 
Rib  Bars 
Rib  Metal 


KAHN 
SYSTEM 


Concrete 
^  Finishes 


Water- 
proofing 
Pastes 


STEEL  FLORETYLE 

FOR  LONG  SPAN  CONSTRUCTION 

Trussed  Concrete  Steel  Co. 

of  Canada  Limited 

Head  Offices  and  Works  :      Walkerville,  Ont. 

Branches  Everywhere 


$45.  GARROW 

Contractors'  Acetylene 

Flare  Light 

The  great  feature  of  this  new 
light  is  strength  and  simplicity. 
The  light  is  constructed  of  steel 
assembled  by  the  Oxyacetylcnt. 
Welding  Process  and  consists 
of  three  parts.  It  is  made  to 
stand  the  roughest  handling  by 
unskilled  labor  without  injury. 
A  distinct  advantage  of  the 
Garrow  Light  is  its  use  in  con- 
fined places,  such  as  tunnels, 
mines,  etc.,  without  any  danger 
from  escaping  gas.  The  Gar- 
row  Light  entirely  eliminates 
the  danger  of  gas  being  gener- 
ated faster  than  the  burner  will 
consume  it,  by  means  of  the  pat 
cnted  by-pass  chamber  which 
Conducts  excess  gas  to  the  pat- 
ented double  burner  and  ignites 
it  at  the  main  flame. 

$45.00  F.  O.  B.  Sudbury 

The 

Sudbury  Construction  & 
Machinery  Co.,  Ltd. 
Sudbury,  Ont. 


Central  Locomotive  &  Car  Works 

Largest  Rebuilders  of  Railroad  and  Con- 
tractors' equipment  in  America.  Operate 
Two  Extensive  plants  near  Chicago.  Have 
filled  Large  Orders  of  Equipment  for  Can- 
adian Contractors. 

We  carry  in  stock  Locomotives  of  all 
types,  Flat  Cars,  Center,  Side  and  Air 
Dump  Cars,   Box   and   Gondola  Cars. 

Can  make  Prompt  Deliveries.     Prices  Low. 

Write  for  Specifications  and  Quotations 
on  anything  you  need. 

Central  Locomotive  &  Car  Works 

410  Fisher  Building  Dept.  S 

Chicago,  111. 


Ornamental 
Lighting  Poles 

During  the  past  few  months  we  have  sup- 
plied ornamental  lighting  standards  for  the 
following  places : — 

Brantford,  Ontario 
Edmonton,  Alberta 
Windsor,  Ontario 
Outremont,  Quebec 
London.  Ontario 
Orillia,  Ontario 
Listowel,  Ontario 
Peterborough,  Ontario 
Belleville,  Ontario 

Good  public  lighting  is  a  great  asset  to  any 
town  or  city  as  it  contnluites  directly  to  its 
growth  and  prosperity. 

Wc  make  a  specially  of  this  husiness,  and 
are  in  a  position  to  supply  you  with  attractive 
designs  at  interesting  prices. 

Write  our  lighting  pole  department  for  full 
information. 

William  Hamilton  Company 

Peterborough,  Ontario 


JO 
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What's  the 
Time? 


There  would  be  no  argument  on 
this  subject  if  the  "PULSYNETIC" 
Electric  Clocks  were  installed. 

They  are  invariably  correct  be- 
cause they  depend  on  the  unvary- 
ing force  of  gravity. 

Accurate  and  uniform  time  is 
shown  throughout  any  building  in 
which  they  are  installed. 

Easily  fixed,  no  winding  and  no 
skilled  attention  is  required. 

Send  for  Book  No.  5 

which  contains  fullest  information 
about  all  classes  of  Electric  Clocks. 

GENT  &  CO.,  Ltd. 

Leicester,  England 


We  Manufacture 


The  Reliable  Line 


of 


Brass  Globe  and  Gate. 

Steam  and  Hot  Water. 

Packless  Radiator. 

Iron  Body  "Keystone" 
Gate,  (non-rising 
stem  or  outside 
screw  and  yoke, 
with  screwed, 
flanged  or  hub  end) 

Iron  Body  Swing 
Check. 


Gate  and  Compression 
FIRE  HYDRANTS 

INDICATOR  POSTS 

CRANES  FOR  FILLING 
WATER  CARTS 

VALVE  BOXES 
Screw  Adjustable  or  Slide 
Adjustable 


Forty  Years  of  Ex- 
perience has  much 
to  do  with  the  satis- 
faction these  goods 
give  our  customers. 


6"  Hub  End  Gate 


THE  KERR  ENGINE  CO. 

LIMITED 

WALKERVILLE,  ONT. 
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GAS  ENGINES 


For  Operating  on  Suction,  Town 
or  Natural  Gas 


VIEW 


Engines  made  in  all  sizes  up  to  300  B.  H.  P. 

Suction  Gas  Plants  for  operating  on 
Anthracite,  Coke  or  Charcoal 

Thousands  of  these  engines  and  gas  producers,  working 

successfully  all  over  the  world. 


George  Anderson  &  Co.  of  Canada,  Ltd 

617  Quebec  Bank  Building,  MONTREAL 


THE    CONTRACT  RECORD 


Canadian  Equipment  Co.,  Limited 


EASTERN  CANADIAN  AGENTS  FOR 


Bucyrus  Excavating  Machinery 
Western  Wheeled  Scraper  Co, 


Guarantee  Trust  Building.  59  Beaver  Hall  Hill 


MONTREAL 


USE 


No.  1 1 0  "R.I.W."  PAINT 

FOR  BACKING  LIMESTONE 

GRANITE,  MARBLE  AND  ALL 
CUT  STONE  TO  PREVENT  STAINING. 


Write  for  1914  Red  Book 


"R.I.W."  DAMP  RESISTING  PAINT  CO. 

Office:  202  Mail  Building,  Toronto  (TOCH  BROS.  Est.  1848.)  Factory:  Oakville,  Ont. 

DISTRIBUTERS   Black  Building  Supply  Co.,  Limited,  Toronto  Western  Paint  Co.  Winnipeg 

Oartnell  Limited,  Montreal  Canadian  Equipment  &  Supply  Co.,  Limited,  Calgary  and  Edmonton 

Write  nearest  distributer  for  full  information 


Erected  at  Seven  Falls,  Quebec.  Distributor 
Pipe  and  Branches,  under  450  ft.  Head. 

Structural  and  Steel 
Plate  Work 

is  our  specialty.  We  fabricate  and 
erect  from  your  drawings,  or  will 
design  your  structure  for  you. 

No  Work  Too  Large  for  us  to  handle  in 
the    minimum  of  time.    May  we 
estimate  on  your  requirements" 

WALSH  PLATE  &  STRUCTURAL 
WORKS,  LIMITED 


Drummondville.  Que. 


Holyoke.  M«». 


THE    CONTRACT  RECORD 


29 


Canada-  p  li 
Made  / 
Hose  " 


for 

Every 
Purpose 


Buy  steam  hose,  water  hose,  pneumatic  tool  hose  and 
suction  hose  made  in  Canada.  Better  still,  buy  the  Good- 
year kind,  the  hose  designed  and  made  to  meet  definite 
service  standards.    Never  made  on  a  mere  price  basis. 

Hose  that  may  give  out  when  an  important  operation 
is  being  put  through  may  eat  up  its  first  cost  many,  many 
times.     That  is  a  poor  way  to  buy 
hose.    The  Goodyear  way  is  the 
Service  way.  | 

Goodyear  Steam  Hose     1  (^oOD/vYEAR 

Here  is  a  hose  that   will  not  MADE  gff CANADA 

rapidly  harden  or  "cook"  to  death.  I  

That  is  because  of  its  high  quality 
inner  tube  that  resists  the  action  of 

steam  and  oil.  A  piece  of  Goodyear  Steam  I  lose  has  been 
tested  for  I  446  hours  at  100  pounds  steam  pressure  with  oil 
inj-cted,  without  being  affected  either  by  the  steam  or  the  oil 


Goodyear  Pneumatic  Tool  Hose 

This  also  has  a  special  oil  resisting  lining  which  pro- 
tects it  against  oil  that  is  carried  into  the  tube.  Made 
wire  wound  if  desired,  to  protect  against  rough  handling 
in  building  operations. 

Black  Diamond  Hose 

A  hose  for  moderate  steam  pres- 
sures, yet  superior  to  some  others  de- 
signed for  high  pressures.  Comes  with 
Marline  woven  jacket  that  makes 
handling  easy  and  allows  for  even  ex- 
pansion. 

Buy  This  Way 

Let  Goodyear  experts  help  vou  buy. 
They  will  he  tflad  to  confer  with  you  on  your  hose  problems  and  tell 
you  )ust  which  particular  make  of  Goodyear  hose  you  need  and  why. 
Ask  also  about  Goodyear  belting,  packing  and  valves  for  every  service. 
Remember  that  all  these  arc  made  at  the  Goodyear  factory  at 
Howmanvlllc,  Ont.,  under  the  same  quality  standards  that  have  won 
Goodyear  leadership  In  automobile  tires. 


Costs 


■thing  to  ask  questions     No  obligation     Write  tod.iv 


And  other  Goodyear  products  will  meet  just  as  high 
service  tests  in  their  particular  fields.  It  is  service  such  as 
this  that  proves  the  wisdom  of  your  hose  buying. 

The  Goodyear  Tire  &  Rubber  Co.  of  Canada,  Limited 

Head  Office    TORONTO,  ONT.  Factory    BOWMAN  VILLE,  ONT. 

Branchei  nt     Vancouver,    Edmonton,    Calgary.    Regina,    Winnipeg,  Hamilton,  Toronto,  Ottawa,  Montreal,  St.  John,  N.R 


I'  I  I  K    CON  T  K  A  i  T    I\  l'.C(  )  R  I) 


l  I  Kl  SI  1   WATKRPROOKING  CO. 

Gentlemen  : — In  reply  to  yours  of  the  18th 
Inst,  nn.  ill  say  that  we  have  used  CERESIT 
\\  aterproofing  in  the  foundations  of  a  large  ware- 
house and  in  the  erection  of  a  Power  Plant.  In 
both  cases  the  CERESIT  was  used  in  the  mass 
of  concrete  and  we  have  found  it  to  give  perfecl 
satisfaction.    Yours  very  truly, 

R.  F.  WILSON  &  CO. 

Per  R.  F.  Wilson 


PERFECT 
SATISFACTION 


Try  it.  Write  for  the 
complete  story. 


1914 


Ceresit  gives  perfect  satisfaction 
wherever  used.    It  has  given  hundreds 
of  other  contractors  perfect  satisfac- 
tion— and  can  do  the  same  for  you. 
"  Book  of  Evidence "  which  tells  the 


MADE  IN  AMERICA" 


CERESIT   WATERPROOFING  CO. 

913  Westminster  Bldg.,  CHICAGO 

FACTORIES— Chicago,    London,    Paris,    Vienna,  Warsaw 

LIST  OF  DEA.LERS— W.  B.  Poucher,  Edmonton,  Alta. ;  E.  G.  Cullen,  Vancouver,  B.C. :  Walkers,  Ltd.,  Winnipeg,  Man.; 
R.  deB.  Carrite,  St.  John,  N.B. ;  W.  K.  Macdonald  Go.,  Toronto,  Ont.  ;  McLelland  Peters  Co.,  305 Read  Bldg.,  Montreal; 
rhc  Whitlock-Riddell  Co.,  Moose  Jaw,  Sask.  ;  Brown  &  Chapman,  Regina,  Sask.  ;  MacKenzie  &  Thayer,  Ltd,  Saskatoon; 
3ask.  :  N.  G.  DeHaas.  Sault  St.  Marie,  Ont. 


Head  Office  and  Plant: 

MONTREAL 

Branch  Plants- 

TORONTO 

OTTAWA 

WINNIPEG 


Shipbuilding  Berth — Can.  Vickers  Limited,  Montreal 

19  days  after  commencement  of  erection. 


Dominion  Bridge  Co.,  Limited 

CAPACITY  100,000  TONS 

Large  Stock  of  Structural  Material  carried  at  all  plants. 
Estimates  furnished  promptly  for  all  classes  of  Steel  Work. 
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Published  Each  Wednesday  By 

hugh  c.  Maclean,  limited 

HUGH  C.  MacLEAN,  Winnipeg,  President. 
THOMAS  S.  YOUNG,  General  Manager. 

HEAD  OFFICE  -  347  Adelaide  Street  West,  TORONTO 
Telephone  A.  2700 

MONTREAL  -  Telephone  Main  2299  -  119  Board  of  Trade 
WINNIPEG  -  Telephone  Garry  -  302  Travellers'  Bldg. 
VANCOUVER  -  Tel.  Seymour  2013  -  Hutchison  Block. 
NEW  YORK  -  Tel.  3108  Beekman  -  628  Tribune  Building 
CHICAGO  -  Tel.  Central  6403  -  1155  Peoples  Gas  Building 
LONDON,  ENG.  --------  3  Regent  Street,  S.W. 

SUBSCRIPTION  RATES 
Canada  and  Great  Britain,  $2.00.    U.  S.  and  Foreign,  $3.00. 
Single  copies  10  cents 

Authorized  by  the  Postmaster  General  for  Canada,  for  transmission  as 
tecond  class  matter. 

Entered  as  second  class  matter  July  IRth,  1914,  at  the  Postoffice  at 


Buffalo,  N.Y.,  under  the  Act  of  Congress  of  March  3,  1S79. 
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An  Argument  in  Hard  Facts 

CANADA  is  beginning  to  pick  up  some  of  the 
trade  which  may  be  said  to  have  been  occa- 
sioned directly  by  the  war.  Hon.  Robert 
Rogers  is  responsible  for  the  statement  that 
not  only  Great  Britain,  but  France  and  Russia,  are 
placing,  or  preparing  to  place,  orders  which  involve 
the  expenditure  of  millions  of  dollars.  Already  con- 
tracts have  been  received  from  France  and  Russia  for 
35,000  saddles,  while  Great  Britain  has  ordered  10,000 
and  Canada  an  additional  10,000.  In  addition,  orders 
have  been  placed  for  some  6,000  sets  of  harness.  As- 
surance has  been  received  from  the  British  Govern- 
ment that  large  orders  for  supplies  will  be  placed 
in  Canada,  and  already  contracts  for  blankets  and 
shirts  to  the  value  of  $7,000,000  have  been 
placed.  "Canadian-made  goods  will  get  such  a  show- 
ing in  the  markets  of  France  and  Russia,"  says  Hon. 
Robert  Rogers,  "that  Canada  should  easily  become  the 
first  nation  in  exporting  to  those  countries*' 

In  regard  to  the  commercial  future  of  Canada.  Mr. 
Rogers  is  most  optimistic.  "With  immense  orders 
coming  in  from  the  allies,"  he  states,  "the  industrial 
output  of  the  Dominion  will  be  well  maintained  and 
the  coming  year  should  be  an  exceptionally  busy  one 
for  Canadian  manufacturers." 

It  is  certain  that  the  onus  of  such  statements  would 
not  be  accepted  by  such  an  authority  as  Hon.  Robert 
Rogers  unless  material  evidence  were  at  hand.  The 
reflection  is  one  which  should  provide  much  encourage- 
ment for  the  constructional  interests.  If. the  foreign 
business  materializes,  a  great  impetus  will  be  provided 
Canadian  enterprise  and  in  many  cases  immediate  and 
rapid  expansion  of  manufacturing  facilities  will  take 
place. 

In  manv  respects  Canada  stands  unique  as  a  coun- 
try able  to  develop  the  sinews  of  war  for  Great  Britain 
and  her  allies,  and  it  is  to  be  hoped  that  our  manufac- 
turers will  rise  to  the  occasion  and  prosecute  their  op- 
portunity with  enterprise  and  vigor.  Upon  the  manner 
in  which  they  do  rise  to  the  occasion  depends  solely 
the  extent  of  the  trade  which  will  remain  to  them  after 
the  termination  of  hostilities. 

This  opportunity  of  over-seas  business  is  a  linai 
argument  in  favor  of  a  policy  of  "meeting  the  present 
with  an  eye  to  the  future."  This  can  be  effected  not 
by  wholesale  reductions  in  staffs  and  the  curtailment 
of  legitimate  business  expenditure,  but  by  putting  forth 
every  effort  to  maintain  the  stability  of  normal  times 
in  preparation  for  the  activity  which  the  lion.  Robert 
Rogers  foresees. 

In  face  of  Canada's  prospects,  to  relinquish  one's 
hold  upon  business  because  of  a  temporary  depression 
is  nothing  but  business  suicide.  This  is  a  period  of 
testing,  and  there  is  every  reason  to  believe  that  Can- 
ada, will  emerge  from  it  witli  the  proved  capacities  of 
stability  and  business  foresight.  With  all  the  honors 
of  wat  it  is  not  unlikely  I  bat  the  present  conflict  will 
prove  lo  be  that  tide  in  C  anada's  affairs  "which,  taken 
at  the  Hood,  leads  on  to  fortune." 


\n  order  has  been  received  from  the  British  \\  .n 
<  M'lice  lor  2<X>.000  shells.  The  contract  will  be  divided 
anions  various  Canadian  linns  and  w  ill  keep  1,500  t  an 
adiau  steel-workers  busy.  The  present  contract  \vi!i 
iiol  be  completed  for  eight  months.  The  inspection  to 
which  the  shells  are  subjected  in  Filmland  is  vcrv 
strict.  It  is  necessary  that  the  finished  product  pass 
tests  conducted  by   the  officials  of  the  War  <  Ifficc. 
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l  he  steel  shell  is  made  in  Canada  and  filled  with  lead- 
en bullets.  It  is  loaded  with  powder  at  the  arsenals 
in  England  after  the  shells  have  been  received  and 
tested.  It  i»>  stated  that  this  contract  and  other  orders 
in  prospect  will  open  lip  a  new  industry  in  Canada. 


Lord  Kitchener's  Business  Sentiments 

l^kT  ''  'on§  since  we  advanced  the  editorial  plea 
I^Li  'Business  a-*  Usual"  and  observed  thai 

±.  ^1  "the  principles  Tor  which  it  stands  are  playJ 
ing  a  part  in  the  affairs  of  the  Empire  second 
onl)  in  importance  to  the  operations  in  the  actual 
theatre  of  conflict."  There  are  many  who  would  char- 
acterize such  sentiment  as  the  natural  outcome  of  a 
business  disposition,  but  we  are  assured  of  the  moral 
Mipport  of  no  less  an  authority  than  the  head  of  the 
British  War  Office,  Lord  Kitchener,  who  writes  to 
Messrs.  Siemens  Brothers  &  Company,  Limited,  ex- 
pressing his  appreciation  of  the  efforts  made  by  the 
linn's  employees  and  of  the  quality  of  the  work  turned 
out,  at  the  same  time  emphasizing  his  desire  that  every- 
thing shall  be  done  to  assist  the  military  authorities 
by  pushing  on  all  orders  as  rapidly  as  possible.  Lord 
Kitchener  concludes: — 

"I  should  like  all  engaged  by  youi  company  to 
knew  that  it  is  fully  recognized  that  in  carrying  out 
the  great  work  of  supplying  munitions  of  war  they 
are  doing  their  duty  for  their  King  and  Country 
equally  with  those  who  have  joined  the  Army  for 
active  service  in  the  field." 

The  phrase  "munitions  of  war"  is  capable  of  wide, 
interpretation  and  it  may  be  said  to  apply  to  practically 
every  phase  of  activity  which  may  be  classified  as  con- 
structional. The  business  of  supplying  a  nation  with 
food,  wearing  apparel,  places  to  live  in — and  work, 
must  proceed  vigorously  whether  a  country  be  at  war 
or  not.  A  country  devastated  by  poverty,  short  ra- 
tions, ill-housing  and  lack  of  employment  would  soon 
be  unable  to  develop  the  sinews  of  warfare.  This  prin- 
ciple is  recognized  in  the  old  country  and  it  is  reflected 
in  the  statements  of  a  man  of  such  unflinching  devo- 
tion to  the  interests  of  the  army  as  Lord  Kitchener. 


"  The  Time  of  New  Openings,"  says  an 
English  Writer  in  the  Westmin- 
ster Gazette 

NOTHING  is  so  difficult  as  living  up  to 
a  sentiment,  especially  when  the  senti- 
ment has  been  made  for  you  by  some- 
body else.  There  are  displayed  in  thou- 
sands  of  shops  in  London  and  in  hundreds  of 
factories  nicely  printed  notices,  "Business  as 
usual,"'  and,  with  some  dazzling  exceptions,  the 
proprietors  of  those  notices  wonder  with  lugubrious 
countenances  why  business  is  not  as  usual.  Business 
i-  not  going  to  be  as  usual  if  in  a  time  of  stress  and 
-train  men  believe  that  the  machinery  can  be  kept  run- 
ning with  no  more  exertion  than  when  the  load  to  be 
carried  is  light.  No  owner  of  a  motor  car  expects  that 
he  can  take  a  hill  with  the  petrol  throttled  down.  He 
■pens  his  valves,  and  the  engine  responds  to  the  fresh 
impulse.  The  same  thing  is  true  of  business  life,  ft* 
speed  is  to  be  kept  to  the  normal  there  must  be  more 
energy,  more  explosive  force,  more  of  the  will  to  put 
one's  back  into  things  when  the  steep  and  rough  road 
has  to  be  climbed. 

"Business  as  usual"  was  a  good  enough  motto  for 
the  early  days  of  the  war,  but  it  is  a  wretched  enough 


sentiment  for  a  people  of  enterprise  when  new  op- 
portunities are  opening  out  in  every  direction.  The 
call  at  such  a  time  is  not  for  the  man  who  thanks  Hea- 
ven that  his  affairs  are  not  so  bad  as  they  might  be, 
but  for  him  who  says  "This  is  the  occasion  for  which  1 
have  longed.    I  will  go  out  and  conquer." 

Ever  since  Germany  began  to  feel  its  strength  in 
the  industrial  world  the  feebler  folk  have  prayed  for 
something  to  deliver  them  from  this  new  competitor. 
"Make  him  mark  his  goods,"  said  one  school,  "and 
then  people  will  not  buy  from  him."  And  when  the 
goods  were  marked  people  still  bought.  "Only  give 
us  a  tariff  and  then  we  shall  be  safe,"  chimed  in  another 
school.  In  a  day,  by  one  single  stroke,  more  has  been 
achieved  than  the  highest  tariff  wall  could  have  made 
possible.  The  formidable  competitor  has  gone;  his 
goods  can  no  longer  find  their  way  into  the  markets 
of  the  world ;  marked  or  unmarked,  charged  with  a 
tariff  or  admitted  free,  they  have  ceased  to  be.  And 
not  only  in  the  British  market,  but  in  the  markets  of 
the  world.  Wherever  a  German-made  article  was  sup- 
plied, there  is  room  for  a  British-made  article,  and  if 
the  Britisher  does  not  fill  the  gap  somebody  else  will. 
The  manufacturer,  the  wholesaler,  or  the  dealer  who 
anchors  himself  to  the  motto  "Business  as  usual"  in 
that  situation  is  not  a  business  man  but  a  vegetable. 

Germany's  Great  Export  Trade 

Last  year  Germany  sent  to  this  country  over  forty 
millions  in  value  of  goods,  a  large  proportion  of  which 
were  partially  or  wholly  manufactured.  All  these 
goods  have  to  be  replaced  somehow ;  they  are  wanted 
by  our  population  of  forty  millions.  There  are  scarce- 
ly any  of  these  articles  which  cannot  be  made  here, 
given  the  capital  and  the  enterprise.  They  can  be 
made  better  than  they  were  made  by  the  Germans. 
But  it  won't  be  sufficient  to  make  the  goods.  They 
must  be  marketed,  which  means  that  people  must 
know  the  things  they  want  are  being  made  and  where' 
they  can  be  obtained.  There  is  new  business  to  be 
done,  but  the  customers  who  are  waiting  have  to  be 
told  what  people  are  anxious  to  have  new  business 
and  are  not  content  with  the  purely  negative  attitude 
of  going  on  as  usual. 

Let  the  plain  man  take  it  as  a  plain  fact  that  "Busi- 
ness as  usual"  is  not  going  to  provide  him  with  a  for- 
tune or  even  enable  him  to  finish  the  year  with  his 
usual  substantial  balance.  He  is  going  to  have  heavier 
expenses,  higher  taxation,  greater  initial  costs.  His 
goods,  in  an  outworn  phrase,  are  going  to  cost  htm 
more,  and  if  he  has  been  buying  from  the  Continent  he 
is  not  going  to  get  the  goods  at  all.  He  has  to  seek 
new  sources  of  supply  and  stimulate  home  manufac- 
turers to  strike  out  along  new  lines  or  increase  their 
output  to  meet  new  demands.  That  forty  millions  of 
trade  in  the  home  market  is  worth  picking  up,  and 
somebody  will  be  compelled  to  pick  it  up,  but  it  won't 
be  done  with  the  motto  "Business  as  usual,"  but  with 
the  liner  idea  that  new  opportunities  call  for  new  meth- 
ods. And  when  the  forty  millions  have  been  absorbed 
the  world  is  a  veritable  Tom  Tiddler's  ground  in  which 
the  gold  will  be  seized  by  those  who  have  the  sight  to 
see  that  the  gold  is  there. 

Let  there  be  no  mistake !  The  buyer  is  not  coming 
to  the  man  who  has  over  his  door  the  sign  "Business 
as  Usual."  The  seeker  after  goods  is  looking  for  the 
announcement,  "I  Want  to  do  New  Business."  He  is 
seeking,  that  is  to  say,  the  manufacturer  or  dcalei  who 
recognizes  possibilities  and  lets  the  world  know  he  i-' 
ready  to  fill  the  new  demands  arising  on  all  sides.  H.Q 
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Reinforced  Concrete  Design  for  Don  Section  of 
Bloor  Street  Viaduct,  Toronto 


T 


HE  above  illustration  is  a  perspective  of  the 
design  prepared  by  Messrs.  James,  Loudon 
&  Hertzberg,  Engineers,  Toronto,  for  a  re- 
inforced concrete  bridge  on  the  Don  Section 
of  the  Bloor  Street  Viaduct,  Toronto.  The 
scheme,  which  consists  of  two  sections,  the 
Rosedale  and  the  Don,  is  estimated  to  in- 
volve an  expenditure  of  approximately  $2,500,000. 
The  project  has  been  before  the  ratepayers  of  To- 
ronto for  the  last  three  years,  it  having  been  sub- 
mitted in  the  form  of  a  by-law  in  1911,  when  the 
proposal  was  defeated,  and  again  the  following  year 
with  a  similar  result.  Einally  it  met  with  public  ap- 
proval on  the  third  occasion,  in  January  1914.  The 
Don  Valley  section  extends  from  Castle  Frank  Road 
to  Danforth.  its  length  being  about  1,500  feet  and  its 


width  over  all,  86  ft.  The  longest  arch  spans  are  200  ft. 
The  Board  of  Control  invited  tenders  on  steel  and  re- 
inforced concrete  construction,  the  design  for  the 
former  appearing  in  the  Contract  Record  of  July  15, 
1914.  The  lowest  tender  received  on  the  reinforced 
concrete  type  was  based  on  the  design  of  Messrs. 
James,  Loudon  &  Hertzberg,  the  amount  of  the  tender 
of  Messrs.  Jones  &  Girouard,  Ottawa,  being  $849,055. 
The  lowest  of  the  steel  tenders  was  submitted  by 
Messrs.  Ouinlan  &  Robertson,  at  $996,565.  The  design 
providing  for  steel  construction  was  prepared  by  the 
Commissioner  of  Works,  Mr.  R.  C.  Harris.  For  some 
time  there  has  ben  a  lively  controversy  as  to  the  mer- 
its of  the  respective  types  of  construction,  and  the  re- 
sult of  the  examination  of  the  designs  by  a  special 
committee  is  awaited  with  keen  interest. 


wants  to  know  where  his  wants  can  be  supplied,  He 
is  after  the  man  who  advertises.  Nothing  has  been 
more  foolish  in  the  upheaval  of  settled  courses  than 
the  widespread  decision  to  cease  advertising,  and  to  be 
content,  as  a  consequence,  with  dwindling  trade.  The 
purpose  of  advertising  is  to  create  customers  who  vvili 
inquire  for  goods.  Without  the  customers,  manufac- 
ture and  the  whole  machinery  of  business  is  just  so 
much  wasted  material  and  effort.  With  the  customei 
in  waiting,  there  follows  the  orderly  movement  of  in- 
dustry and  commerce,  with  profits  for  all  concerned. 
In  exciting  days  those  who  want  goods  want  to  know 
also  where  they  can  be  obtained  without  the  time-test  - 
ing  difficulty  of  long  inquiry  and  searching.  The  ready 
means  to  inform  them  is  by  advertising.  No  other 
means  can  bring  about  the  same  results  at  anything 
like  t he  same  cost. 

In  orderly  days  some  businesses  can  subsist  with- 
out advertising.  They  go  on  then  settled  way  doing 
a  regular  trade  with  a  fixed  numbei1  of  people  on  tilth 
books.  But  these  are  times  when  new  business  musl 
be  dune,  when  fresh  customers  must  be  sought,  when 
the  easy-chair  attitude  is  no  longer  possible.  Never 
was  there  a  period  in  which  wants  were  changing  so 
rapidly,  when  there  was  so  insistent  a  call  tor  daring 
and  enterprise.   When  the  wreck  <<i  this  war  comes  to 

be  cleared  up,  the  businesses  which  will  emerge  stn.ng 
cr  than  ever  they  were  will  be  those  which  have  had 
faith  in  themselves,  which  have  1 1 « .  t  feared  in  tin- 
crisis,  hut  have  seized  with  avidity  the  chances  oi  the 
hour  rind  have  let  the  world  know  that  they  were 
doing  so. 


Concerning  the  Shape  of  Modern  Theatre 
Interiors 

IN  commenting  upon  the  shape  of  theatres  or  rather 
of  their  auditoria,  a  writer  in  a  recent  issue  of 
the  London  Times  calls  attention  to  the  fact  that 
when  James  Burbage  built  the  first  public  play- 
house he  made  it  round,  thus  following  the  principle 
adopted  in  the  Greek  and  Roman  theatre,  the  Roman 
amphitheatre,  the  bull-rings  and  bear-rings.  The 
writer  makes  the  point  that  the  Elizabethan  theatre 
had  its  stage  out  in  the  arena,  with  the  audience  on 
three  sides  of  it,  and  the  "Restoration"  stage  had  its 
'apron"  projecting  so  far  out  into  the  auditorium 
that  the  people  in  the  side  boxes  must  have  seen  a  great 
deal  of  the  action  from  behind. 

The  modern  theatre,  it  is  pointed  out,  has  entirely 
altered  the  relative  position  of  stage  and  audience. 
I  he  stage  is  no  longer  among  the  audience,  but  a 
framed  picture  in  front  of  them,  and  the  writer  there 
lore  suggests  that  the  proper  shape  for  a  modern 
theatre  auditorium  is  rectangular,  and  the  retention  of 
side  galleries  a  solecism.  Theoretically  the  principle  of 
the  writer  is  sound,  but  he  forgets  that  galleries  on  the 
side  walls  enable  a  larger  audience  to  he  grouped  w  ith- 
in a  theatre  of  a  given  size,  thus  with  any  given  audi- 
ence bringing  a  larger  proportion  nearer  to  the  stage, 
and  as  theatres  arc  commercial  ventures — often,  we 
might  say.  speculations— making  for  economy  in  cost 
of  erection.  It  may  he  remembered  that  in  main  large 
concert  halls  of  rectangular  form  side  galleries  aie  used 
as  well  as  those  at  the  end. 
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Methods  Employed  on  Pneumatic  Foundation 

Work  at  Montreal 

The  Foundation  Company's  Contract  in  Connection  with 
the  Montreal  Examining  Warehouse  and  Customs  House 


PNEUMATIC  foundations  involving  132  caissons 
from  ground  level  to  rock  at  68  or  70  ft.  be- 
low the  ground  level  are  of  sufficient  import- 
ance to  merit  passing  notice.    A  contract  of 
this  size  has  been  completed  recently  in  Montreal, 
P.Q.,  for  the  Dominion  Government. 

The  increasing  importance  of  Montreal  as  a  port 
of  entry  influenced  the  Dominion  Government  to  in- 
crease the  efficiency  for  handling  the  business  passing 
through  the  Customs  Examining  W  arehouse,  and 
plans  were  drawn  up  for  a  building  on  the  Govern- 


Caisson  lock  with  auxiliary  derrick. 


ment  property  on  McGill  Street  between  Place  You- 
ville  and  Youville  Street. 

The  contract  as  let  covered  about  one-half  of  the 
proposed  building.  At  this  time  pneumatic  founda- 
tions were  not  specified.  The  cellar  over  the  south 
one-half  of  the  lot  was  excavated  to  a  general  level 
of  about  15  ft.  below  the  surrounding  street  level,  and 
from  the  cellar  level  the  sub-Contract  was  later  lei, 
covering  the  pneumatic  foundations.  This  first  half 
was  commonly  known  a-  the  First  Part,  and  about 
four  months  later  another  contract  was  sublet  cover- 
ing the  north  half  of  the  lot,  which  was  called  the 
Second  Part  or  the  extension.  As  the  work  was  con- 
tinuous it  is  not  distorting  tacts  to  call  the  two  prut-, 
one  piece  of  work  involving  132  caissons,  <>'>  on  the 
first  part  and  63  on  the  second  part. 

Diamond  drill  borings  were  made  to  develop  the 
sub-soil  conditions  beloie  the  final  type  of  founda- 
tion piers  were  decided  upon,  such  borings  being 
considered  absolutely  necessary  for  the  intelligent 
study  of  the  foundation  problem,  as  it  enabled  the 


contractors  to  adapt  at  the  start  methods  best  suited 
to  the  existing  conditions. 

The  average  curb  level  on  McGill  Street  was  about 
El.  +  28  referred  to  mean  water  level  in  the  harbor  as 
zero.  At  about  El.  +  5  water  was  encountered  in 
sufficient  quantity  to  necessitate  the  use  of  air  in  ex- 
cavating for  the  foundations.  The  proposed  building 
was  of  monumental  design  and  the  loads  were  conse- 
quently high.  The  allowance  made  for  loading  on 
the  rock  was  16  tons  per  square  foot,  this  factor  de- 
termining the  size  of  the  larger  caissons.    On  the  in- 


Typical  built-up  caisson  with  lock  set. 


terior  piers,  where  the  loads  were  lighter,  the  mini- 
mum size  caissons  was  used,  the  areas  of  same  being 
determined  by  the  smallest  size  which  could  be  con- 
structed practically  by  the  pneumatic  method. 

Three  types  of  caissons  were  sunk;  the  lirst  type 
comprised  caissons  with  timber  working  chambers, 
the  second  type  had  concrete  working  chambers,  ami 
the  third  was  adopted  to  utilize  nine  dredging  cais- 
sons, previously  started,  that  were  to  be  converted 
into  pneumatic  caissons. 

fhe  general  procedure  in  the  case  of  the  wooden 
caissons  diflcred  from  that  of  the  concrete  caissons 
only  in  that  the  concrete  working  chambers  were  built 
in  place  w  hereas  the  wooden  working  chambers  were 
built  in  the  yard  and  swung  into  place  by  derrick-. 
It  is  customary  to  excavate  at  the  site  of  the  piei 
for  a  depth  of  about  5  or  6  ft.,  and  in  this  pit  the 
working  chamber  forms  were  set,  shafting  and  pip 
ing  attached,  and  concrete  poured  in  until  the  cais 
son  was  built  up  as  high  as  the  derricks  could  reach. 
The  concrete  was  then  allowed  to  stand  and  the  oper- 
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ation  of  sinking  \\a>  started  by  excavating  within  the 

working  chamber  and  taking  the  material  out  through 
the  shafting  h\  means  of  caisson  buckets  hoisted  by 
derrick-.     W  hen  the  cutting  edge  reached  about  El. 

.;.  where  water  necessitated  either  the  putting  on 
of  air  or  more  extensive  pumping,  the  sinking  was 
Stopped  and  the  caisson  again  built  up  to  its  filial 
height.  Compressed  air  locks  were  then  placed  on 
the  shaft,  air  turned  on.  and  the  excavation  in  the 
workup  chamber  again  started  and  continued  un- 
til the  caisson  had  settled  to  within  about  ten  feet 
from  rock,  which  brought  the  top  of  the  built-up  con- 
crete to  the  finished  level.  The  remaining  distance 
t i 1  rock  was  sunk  without  sheathing  or  bracing"  of  any 
kind  except  the  air  pressure.  When  bottom  was 
reached  all  loose  material  was  removed  until  good 
bed  rock  was  secured,  then  the  concreting  operations 
-tailed,  which  consisted  of  pouring  concrete  into  the 
working  chamber  until  it  was  full,  and  then  tilling  up 
tin-  .-haft.  It  will  be  seen  that,  by  this  method,  a  solid 
concrete  column  was  obtained  from  rock  to  the  top 
of  the  pier  without  intervening  layers  of  timber. 

Prior  to  the  decision  to  use  the  pneumatic  method 
nine  caissons  had  been  constructed  and  dredged  to 


Caissons  built  up  ready  for  sinking. 

approximately  El.  —  3  and  the  operation  covering 
the  sinking  of  these  caissons  differed  from  that  des- 
cribed above  in  that  it  was  necessary  to  convert  them 
into  pneumatic  caissons  and  to  straighten  them,  as 
they  were  considerably  out  of  plumb.  The  operation 
of  handling  these  caissons  was  first  to  pump  them  out, 
build  in  a  deck,  place  the  shafting,  pour  a  concrete 
plug,  and  then  concrete  around  the  shafting.  After 
the  concrete  had  stood,  more  concrete  was  placed 
above  the  working  chamber  and  sinking  operations 
started. 

The  derrick  lay-out  was  planned  to  give  the  mini- 
mum number  of  set-ups.  The  derricks  were  cribbed 
up  to  approximately  ground  level,  which  enabled 
them  to  place  the  air  locks  on  the  caissons  when  they 
were  built  to  their  full  height  on  the  second  lift.  The 
yard  for  building  the  caissons  was  located  on  McGill 
Street,  as  it  interfered  less  at  this  point  with  other 
operations. 

Temporary  plant  was  located  as  closely  as  possible 
to  the  centre  of  the  lot  as  a  whole.    Should  the  Gov- 


ernment go  ahead  with  the  second  part  of  the  build- 
ing, all  available  space  on  the  lot  was  needed  for 
other  operations.  The  concrete  mixer  had  to  be  placed 
so  as  to  serve  all  the  derricks,  and  a  point  at  the 
centre  "I  the  lot  was  considered  the  most  economical 
and  efficient.  The  mixer  on  the  first  half  was  located 
nil  the  cellar  level  and  the  material  was  brought  in 
on  the  street  level.  On  the  second  half  the  mixer  was 
about  (>  ft.  from  the  average  street  level,  and  the  ma- 
terial was  delivered  to  the  mixer  by  an  automatic 
dumping  bucket  which  was  loaded  at  the  ground  level. 

The  boiler  plant  consisted  of  two  350  h.p.  vertical 
boilers  and  two  100  h.p.  locomotive  type  boilers. 
These  supplied  steam  for  the  compressors,  concrete 
mixer,  several  hoist  engines,  as  well  as  a  number  of 
steam  injectors  for  unwatering  the  caissons  that  were 
not  tinder  compressed  air. 

The  compressor  plant  consisted  of  three  low  pres- 
sure machines,  the  combined  capacity  of  which  was 
about  4,000  cubic  feet  per  minute,  and  one  high  com- 
pressor machine  for  the  operation  of  rock  drills  and 
boring  machines,  etc.  A  40  kw.  dynamo  supplied  di- 
rect current  for  lighting  purposes.  A  hospital  lock 
was  installed  for  the  treatment  of  any  caisson  dis- 
ease that  might  occur  on  the  job. 

The  piping  system  consisted  of  a  6-in.  air  main 
with  4-in.  branches  running  off  to  serve  the  caissons, 
and  from  these  branches,  the  air  was  connected  direct 
by  two  independent  lines  to  the  working  chambers 
as  well  as  the  usual  piping  to  the  locks. 

The  hoist  engines  used  were  of  the  double  drum 
type,  cylinders  7-in.  x  10-in.  with  swing  engines  hav- 
ing 6x8  cylinders.  Seven-ton  capacity  derridks  were 
employed,  the  fittings  for  which  were  specially  de- 
signed by  the  contractors.  Auxiliary  derricks  were 
attached  to  the  air  locks,  and  were  operated  by  6-in. 
x  8-in.  single  drum  hoist  engines.  The  mixer  was  of 
30  cubic  feet  capacity  with  boiler  and  engine  attached. 
Lot  pumping  when  necessary  was  handled  by  Camer- 
( in  pumps. 

The  contract  for  the  pneumatic  work  on  the  first 
section  was  begun  in  May,  1913,  and  the  69  caissons 
involved  were  sunk  to  rock  and  completed  by  Novem- 
ber, 1913.  The  contract  for  the  second  section  was 
begun  in  November,  1913,  and  the  63  caissons  on  this 
part  were  sunk  to  rock  and  finished  by  March,  1914. 
Some  of  the  quantities  involved  were  approximately 
22,250  yards  of  caisson  excavation,  16,000  cu.  yds.  of 
concrete,  1,500,000  F.B.M.  timber,  24,000  lbs.  cement, 
1100  boiler  h.p.,  13  hoisting  engines,  and  11  air  locks. 

The  work  was  done  under  the  direction  of  the 
Chief  Architect's  office  of  the  Department  of  Public 
Works.  Mr.  LaPierre  represented  the  Department 
for  the  first  part  and  Mr.  LaCroix  for  the  second  part. 
The  Foundation  Company,  Limited,  were  the  con- 
tractors on  all  the  pneumatic  work.  Messrs.  P.  Lyall 
&  Sons  Construction  Company,  Limited,  were  the 
general  contractors. 


The  floor  panels  of  the  Ford  Motor  Company's  as- 
sembling plant  at  Portland',  Ore.,  are  said  to  be  about 
the  largest  ever  used  in  a  floor  of  the  mushroom  type. 
Plans  for  the  building  were  filed  with  the  building  in- 
spector's office  about  a  month  ago  and  show  a  3-storey 
building,  75  x  300  ft.,  of  reinforced  concrete  built  on 
the  Acme  flat-slab. system.  The  slabs  are  to  be  27  by 
28  in..  11  in.  thick,  with  some  special  slabs  20  and  22 
ins.  thick. 
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Checking  Lists  for  Estimators  on  Buildin, 

Work 


By  L.  A.  Waterburyt 


THE  preparation  of  detailed  estimates  and  bills 
of  material  for  the  use  of  contractors  requires 
considerable  care  to  avoid  the  omission  of 
items.  For  work  of  this  character  the  writer 
has  made  use  of  checking  lists  which  should  prove  of 
interest  to  others.  Mimeographed  forms  are  used, 
made  upon  16-lb.  bond  paper,  x  11  ins.,  so  that  the 
preparation  of  checking  lists  for  a  particular  job  is 
done  by  checking  the  required  items  which  are  listed 
upon  the  forms  and  by  adding  any  unusual  items 
which  do  not  happen  to  be  included  upon  the  mimeo- 
graphed list. 

Before  beginning  to  itemize  the  quantities  to  be 
billed  the  checking  lists  are  made  out  for  the  entire 
job.  For  a  new  job  much  of  this  can  be  done  while 
Studying  the  plans  and  specifications,  noting  in  parti- 
cular those  items  called  for  in  the  specifications  which 
might  easily  be  overlooked  in  taking  off  quantities 
from  the  plans. 

The  form  shown  in  Fig.  1  is  for  use  in  checking 
the  general  subdivision  of  items  for  building  estimates. 
It  will  be  noted  that  this  form  is  arranged  to  indicate 
whether  any  particular  item  is  to  be  furnished  by  the 
general  contractor  or  whether  it  forms  a  sub-contract. 
The  list  also  shows  whether  materials  or  labor,  or 
both,  are  required.    In  the  column  headed  "Required,'' 
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under  each  subdivision,  a  check  mark  is  placed  oppos- 
ite each  item  for  which  there  is  anything  to  be  billed. 
In  the  column  headed  "Check  List"  there  is  placed 
the  number  of  the  sheet  on  which  will  be  found  a  de- 
tailed check  list  for  the  item.  For  some  items  no  de- 
tailed check  list  will  be  needed.  In  the  column  head- 
ed "Itemized"'  there  is  placed  the  number  of  the  sheet 
on  which  the  billing  of  the  item  begins.  W  hen  the 
billing  for  an  item  of  the  general  list  has  been  com- 
pleted, a  second  check  mark  is  placed  in  the  "Re- 
quired" column,  for  Which  purpose  it  is  desirable  to 
use  a  different  color  than  that  used  for  the  first  check. 
The  writer  uses  black  for  the  first  checking  and  red 
for  the  final  checking. 

In  billing  the  items,  all  of  the  materials  may  be 
itemized  first,  then  the  labor,  and  to  the  summary  of 
these  may  be  added  the  sub-contracts.  In  this  case 
the  final  checking  proceeds  down  each  vertical  column 
in  succession.  W  hen  it  is  desired  to  bill  the  items  so 
as  to  show  the  complete  cost  of  materials  and  labor 
for  the  separate  items,  the  checking  proceeds  across 
the  horizontal  lines  in  succession.  Upon  completion 
of  the  estimate  the  checking  list  serves  as  an  index  for 
reference  to  the  itemized  bill. 

A  detailed  checking  list  for  concrete  is  shown  in 
Fig.  2.  Similar  detailed  checking  lists  for  lumber  and 
mill  work  are  shown  in  Figs.  3  to  7  inclusive.  It  will 
be  noted  that  the  detailed  lists  differ  from  the  general 
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DESCRIPTION  OK  ITEM 


FOOTINGS 

FOUNDATION  WALLS 
FOUNDATION  PIERS 
COLUMNS 

WALLS  EXCLUSIVE  OF  FOUNDAT'N 
FLOORS 

CEILINGS  EXCLUSIVE  OF  FLOORS 
ROOF 

<  ol'ING  AND  CAPS 

WATER  TABLES  imd  BELT  COURSES 

ENTABLATURES  AND  CORNICE 

LINTELS 

SILLS 

CHIMNEYS  AND  VENT  STACKS 

EXTERIOR  STEPS 

INTERIOR  STAIRS 

HEARTHS 

SWIMMING  POOLS 

TANKS  AND  RESERVOIRS 

SIDEWALK 

CURBING  AND  GUTTERS 
MANHOLES 

COVERS  (Manhole*.  Cess  Pools,  etc.) 

CONCRETE  PIPE 

CAISSONS.  WELL  CURBS.  ETC 


Fig.  1.— Checking  list  for  Uciur.il  claMlftcatlon  of  work. 


Fill  2. 


Chi'iklng  11*1  for  cnncn-lr  work 
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list  in  that  "Places"  is  used  as  a  column  heading  in  the 
detailed  lists  where  "Check  Cist"  is  used  in  the  gen- 
eral list.  In  the  column  headed  "Places"  there  is  in- 
serted the  number  of  places  on  the  job  where  the  cor- 
responding  item  occurs.  Certain  items  occur  on  more 
than  one  list,  since  for  different  cases  they  will  need 
to  be  hilled  in  different  ways,  depending  usually  upon 
whether  the  materials  required  can  he  purchased  from 
stock  or  whether  they  are  special.  In  case  all  of  the 
interior  trim  is  obtained  from  the  mill  the  lists  for  in- 
terior trim  and  for  millwork  virtually  form  a  single 
li^t.  It  some  item,  such  as  "Ceiling,"  is  not  included 
in  the  items  to  be  obtained  from  the  mill,  whereas  the 
balance  of  the  items  on  the  list  come  from  the  mill, 


Fig.  3.— Checking  list  for  dimension  lumber. 

no  confusior  would  ordinarily  occur,  since  the  items 
to  come  fron  the  mill  would  be  checked  in  the  column 
headed  "Sub-contracts,"  and  the  item  "Ceiling"  would 
be  checked  under  "Items  Furnished  by  General  Con- 
tractor." 

For  reinforcement,  a  list  having  the  same  items  as 
the  list  for  concrete  is  suitable.  For  other  items  of  the 
general  classification,  such  as  brickwork,  stonework, 
etc.,  detailed  checking  lists  are  not  difficult  to  prepare. 
The  lists  for  lumber  are  given  in  detail  because  the 
writer  has  had  considerable  difficulty  in  developing 
lists  which  were  satisfactory.  . 


The  following  comparative  statistics  are  illumin- 
ating as  to  the  progress  by  the  province  of  Saskatche- 
wan during  the  last  decade.  The  population  has  in- 
creased from  140,500  to  675,000  and  the  railway  mileage 
from  1,053  to  5.356.  In  1903  the  total  area  surveyed 
was  64,152  square  miles  and  in  1913,  121,630  square 
miles.    In  the  former  year  there  were  240  grain  eleva- 


tors with  a  capacity  of  7,205,000  bushels  and  in  the 
latter  year  there  were  1,424  grain  elevators  with  a  ca- 
pacity of  44,294,900  bushels.  Ten  years  ago  the  cities, 
towns,  villages  and  municipalities  combined  totalled 
only  20,  while  at  the  end  of  1913  there  were  7  cities,  71 
towns,  281  villages  and  295  municipalities. 


Limitations  of  Water  Filters 

By  George  W.  Fuller,  Consulting  Engineer,  New  York 

IT  has  often  been  taken  as  a  matter  of  course  that 
the  addition  of  an  ordinary  water  filter  either  of 
the  slow  sand  type  or  the  mechanical  type  would 
be  sufficient  to  bring  the  water  to  a  condition 
of  perfect  purity  in  all  its  properties  and  make  it  abso- 
lutely satisfactory  and  sufficient  for  all  drinking  pur- 
poses. There  seems  no  doubt  that  a  water  filter  can 
only  affect  so  much  and  no  more  in  the  way  of  bac- 
terial purification.  Having  in  mind  limits  such  as 
these,  it  will  be  necessary  to  determine  how  much  of  a 
burden  the  condition  of  the  raw  water  will  impose  on 
the  filter. 

B.  Coli  Determination 

A  water  may  have  a  very  large  number  of  bacteria 
and  still  be  absolutely  harmless.  The  determination  of 
B.  coli  has  come  to  be  recognized  to  be  the  most  satis- 
factory of  the  possible  methods  of  determining  the  pol- 
lution of  a  water.  B.  coli  of  itself  is  not,  of  course,  any 
direct  indicator  of  disease-bearing  bacillus.  It  is  only 
a  very  indirect  evidence  of  the  possibility  of  recent 
fecal  pollution. 

An  International  Joint  Commission,  composed  of 
appointees  of  the  United  States  and  of  Canada,  has 
been  investigating  the  pollution  of  the  international 
boundary  waters,  with  the  idea  of  determining  to  what 
extent  pollution  must  be  limited  in  order  not  to  endan- 
ger the  health  of  the  communities  on  the  two  sides  of 
these  boundary  waters.  The  best  that  can  be  done 
with  the  data  at  hand  is  to  consider  all  these  data, 
properly  weigh  them,  and  on  the  basis  of  a  rather 
general  judgment  come  to  some  conclusion  on  what  is 
a  proper  limit  of  B.  coli  in  water  to  be  applied  to  the 
filters.  Such  a  conclusion  can  by  no  means  be  consid- 
ered rather  an  average  than  a  rigid  limit  for  any  par- 
ticular case.  This  standard  specifies  that  wrater  ap- 
plied to  filters  should  show  by  the  presumptive  test 
not  more  than  500  B.  coli  per  100  cu.  cm.  of  water  as 
a  yearly  average,  meaning  by  this  that'B.  coli  should 
not  be  found  more  than  50  per  cent,  of  the  time  in  0.10- 
cu.  cm.  samples.  For  averages  for  shorter  selected 
times,  monthly,  weekly,  or  daily,  the  allowable  B.  coli 
content  may  be  considerably  higher.  It  is  believed 
that  for  this  purpose  the  averages  based  on  a  year"s 
readings  are  more  useful  than  averages  for  a  shorter 
time  with  a  correspondingly  different  standard  of  al- 
lowable B.  coli. 

The  bacterial  efficiency  of  a  filter  is  not  an  invari- 
able quantity.  Roughly  speaking,  98  to  99  per  cent, 
may  be  placed  as  a  fair  average  under  ordinary  condi- 
tions. With  these  conditions  in  mind,  it  seems  reason- 
ably safe  to  say  that  a  water  having  in  its  raw  form  a 
coli  content  not  exceeding  500  per  each  100  cu.  cm., 
based  on  yearly  averages,  will  show  in  the  water  sup- 
plied to  the  consumers  something  not  more  than  five 
to  ten  B.  coli  per  100  cu.  cm.  Such  water  is  believed 
to  be  a  fairly  safe  water,  when  properly  sterilized,  for 
drinking  purposes  and  for  all  other  domestic  uses. 

From  a  paper  abstracted  by  the  Engineering  Record. 
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BRIDGING  (Over  1  in.) 

STUDDING 

BRACING  FOl  STUDDING 
RIBBON  GIRTS  (Over  1  in.) 
PLATES 

POSTS  AND  COLUMNS  (Unmilled) 

PILLAR  FRAMING 

BOLSTERS  AND  CORBELS 

ROOF  TRUSSES 

PURLINS 

RAFTERS 

COLLAR  BEAMS  (Over  1  in.) 
RIDGE  BOARDS  (Over  1  in.) 
ROOF  BRACING  (Over  1  in.) 
STAIR  STRINGERS 
PARAPET  FRAMING 
RAILINGS  (Unmilled) 
TOWER  FRAMING 
CORNICE  FRAMING 
SKYLIGHT  FRAMING 
WOOD  LINTELS 
ROUGH  DOOR  BUCKS 
CONCRETE  FORMS  (Over  1  in.) 
STAGGING 
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1  Item 

RIBBON  GIRTS  (I  in.  and  under) 

PLATES 
BRIDGING 

BRACING  FOR  STUDDING 
ROOF  BRACING 
COLLAR  BEAMS 
ROUGH  PLOORING 
SHEATHING 

U N W'RK'D  LUMBER.  PILLARS  (1  in.) 

STAIRS 
PARAPETS 
RAILINGS 
LOUVRES 
TOWERS 
SKYLIGH'S  " 
EXTER.  TRIM 
INTER.  TRIM 
FURRING  STRIPS 
GROUNDS 

RIDGE  BOARDS  (I  in.)" 
LUMBER  FOR  FORMS  (1  in.) 
LUMBER  FOR  STAGGING  (1  in.) 
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•a 

■3 
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LABOR 


SUB- 
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DESCRIPTION  OF  ITEM 


FINISHED  FLOORING 

CASING  (Windows.  Doors) 

PULLEY  STYLE  (If  not  with  frames) 

DOOR  JAMBS 

STOPS  (Windows.  Doors) 

WINDOW  STOOL 

WINDOW  APRON 

BASE  MOULD  (Pieces) 

PICTURE  MOULD  (If  stock  pattern) 

PLATE  RAIL 

PALSE  BEAMS 

CHAIR  RAIL 

WAINSCOT 

SHELVING 

HOOK  STRIPS 

CEILING 

THRESHOLDS 

STAIRS  (If  not  in  Millwork) 

DRAIN-BOARD  " 
BENCHES 
COUNTERS 

INTERIOR  COLUMNS(Except  MiUw'k) 
LATH  (If  not  included  in  plaster) 


Fig.  4.— Checking  list  for  unworked  and  rough  uppers. 


Fig.  6.-  Checking  list  for  worked  uppers  for  interior  trim. 
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  Date  
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ITEM  NO. 

ITEMS  FURNISHED 
BY  GENERAL 
CONTRACTOR 

SUB- 
CON- 
TRACTS' 

DESCRIPTION  OF  ITEM 

MATE- 
RIALS 

LABOR 

1 

3 

Z 
ai 

Places 

1 

V 

Required 

1  Places 

Itemized 

t 

1 

i 

1  Places 

Itemized 

1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1 
12 
U 
14 
IS 
16 
17 
18 
19 
20 
21 
22 
23 
24 
23 
26 
27 
28 
29 
30 
31 
12 
33 
34 
33 
J6 

LOUVRES 
RAFTER  ENDS 
FINISHED  SHEATHING 
SIDING 

RAILINGS  (If  not  in  Millwork) 

CORNICE 

PRIEZF. 

ARCHITRAVE 

TENIA 

SOFFITS 

LUMBER  POR  COLU  MNS4PILLARS 
FINISHED  PLOORING  (Exterior) 
STAIRS  AND  STEPS 
BELT  BANDS 

WATER  TABLE  (If  not  in  Millwork) 
DRIP  CAP 
CORNER  TRIM 

GRILLE  AND  PATTERN  TRIM 

LATTICE  WORK 

PARAPETS 

CEILING  (EiUrior) 

SHINGLES 

BATTENS 

PICKETS 

BENCHES  (Knot  in  Millwork) 

Job   Sheet  

Checking  List  for  MILLWORK  AND  GLASS  FOR  

Listed  by  _   Date   Checked  by   Date  . 


ITEMS  FURNISHED 
BY  GENERAL 
CONTRACTOR 


MATE- 
RIALS 


LABOR 


1 

-3 

a 

'3 
9 

£■ 

ei 

SUB- 
CON- 
TRACTS 


DESCRIPTION. OF  ITEM 


WINDOW  FRAMES.  DOUBLE  HUNG 
CASEMENTS 
FIXED  SASH 
DOOR  FRAMES.  DBL.  WITH  TR. 

"  NO 
SIN.    WITH  " 
"  NO 

VENT  FRAMES  (If  milled) 

SCUTTLE  FRAMES  "  " 
LOUVRES  "  " 

STORE  FRONTS 
SASH.  DOUBLE  HUNG 
CASEMENTS 
"  FIXED 
SKYLIGHTS 

GLASS  (If  not  with  other  items) 
DOORS.  EXTERIOR 
INTERIOR 

SCUTTLE  OR  BATTEN 
STAIRS  (if  milled) 

RAILINGS 
PLATE  RAIL 

DRAIN  BOARD  (See  Interior  Trim) 

BENCHES 

COUNTERS 

COLUMNS  (If  milled) 

CORNICE      "  " 

PRIEZB  ft  ARCHITRAVE  (If  milled) 

SOFFITS  (If  milled! 

CABINETS  AND  CASES 


Fig.  5.  -Checking  list  for  worked  upper*  for  exterior  trim.  Fig.  7.    Checking  lilt  for  millwork  and  gl.vrn. 

Checking  I  >ista  for  Estimator!  on  Building  Work. 
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1  he  Relation  of  Geology  to  Railway-Tunnel 

Location 


M 


By  Edwin  C.  Eckelt 


I  1ST  railway  tunnels  are  SO  located  as  to  pass 
through  a  harrier  range  at  some  relatively 
low  point.     The  railroad  was  headed  for  a 
gap  or  pass  through  the  range  in  order  to 
secure  as  low  a  crossing  point  as  possible,  and  the  tun- 
nel represents  an  effort  to  make  a  little  further  reduc- 
tion in  the  elevation  of  the  crossing  point. 

The  fact  that  a  gap  or  pass  exists  at  a  certain 
point  in  a  mountain  range  is  not  a  matter  of  accident; 
there  is  always  a  cause  for  its  location  at  that  particu- 
lar point.  In  most  cases,  it  is  possible  to  say,  after 
study  of  the  case  in  the  field,  that  the  pass  owes  its 
location  to  some  peculiarity  in  the  structure  or  com- 
position of  the  rocks  at  that  point. 

(  )ther  things  being  equal,  depressions  along  a 
mountain  ridge  are  likely  to  occur  where  soft  or  sol- 
uble rocks  reach  the  ground  surface.  If  the  rocks  of 
the  range  are  so  placed  that  a  depression  of  this  kind 
extends  at  right  angles  to  the  range,  it  may  in  time 
be  extended  entirely  across  it,  giving  rise  to  a  gap. 
Fig.  1  illustrates  a  hypothetical  case  of  this  kind, 
where  a  series  of  limestones,  inclosed  by  harder  rocks, 
have  been  worn  down  below  the  general  crest  level. 
On  a  small  scale,  gaps  owing  their  origin  to  this  cause 
are  fairly  common. 

A  second  cause  is  erosion  of  the  crest  of  an  arch 
or  anticline.  Fracturing  is  common  at  this  point  dur- 
ing the  folding  of  the  rocks,  and  the  weakness  thus 
induced  may  at  a  later  date  give  rise  to  deep  erosion 
along  the  weakened  zone,  and  the  ultimate  formation 
of  a  gap  across  a  ridge.  This  is  illustrated  in  Fig.  2, 
showing  a  condition  which  could  be  readily  duplicated 
in  many  parts  of  the  South. 

Faulting  on  a  large  scale  also  causes  zones  of  weak- 
ness and  easy  erosion,  and  gaps  may  arise  from  this 
cause,  as  shown  in  Fig.  3.  In  many  cases,  where  a 
gap  or  pass  is  located  along  a  fault  zone,  we  have  to 
deal  not  only  with  such  weakness  as  may  have  been 
the  direct  result  of  faulting,  but  with  the  fact  that  the 
fault  may  have  brought  into  contact  at  the  surface  two 
sets  of  rocks  differing  widely  in  hardness  and  resist- 
ance to  weathering.  In  such  cases,  the  gap  is  due  to 
the  indirect  effects  of  the  fault,  rather  than  to  the 
direct  structural  weakness. 

Another  very  common  type  of  gap,  particularly  in 
certain  portions  of  the  southern  Appalachian  region,  is 
that  caused  by  the  arrangement  of  the  rock  folds  and, 
consequently,  of  the  mountain  masses.  This  can  be 
seen  best  along  the  line  of  the  Chesapeake  &  Ohio 
R.  R.  in  the  section  near  the  Virginia-West  Virginia 
state  boundary,  where  examples  are  encountered  at 
frequent  intervals.  The  rocks  in  this  area  are  ar- 
ranged in  steep  folds,  and  in  most  cases  the  mountain 
ridges  represent  actual  arches  or  anticlines  in  the  un- 
derlying rocks.  Cross  folding  at  intervals  causes  an 
echelon  arrangement  of  the  ridges,  and  the  roads  and 
streams  follow  through  around  the  ends  of  these  ridges 
at  relatively  low  crossings.  Fig.  4  is  an  attempt  to 
suggest  the  main  features  of  this  sort  of  topography. 

Extracts  from  a  forthcoming  book  on  "Geology  as  Applied  to  Engine- 
ering Work." 

t  A=soc.  Am.  Soc.  C.  E.,  Consulting  Geologist,  Munsey  Buildirg, 
Washington.  D.  C. 


If  the  entire  ridge  which  has  to  be  tunneled  were 
composed  of  one  kind  of  rock,  if  the  structure  of  this 
rock  were  everywhere  uniform,  and  if  no  faults  or 
other  dislocations  existed,  it  would,  of  course,  make 
little  difference  where  the  tunnel  was  driven.  Such 
homogeneous  rock-masses  are  frequently  found  in 
text-books,  but  they  are  really  quite  rare  in  the  out- 
side world.  Usually  the  engineer  will  find,  on  exam- 
ining the  ridge  which  faces  him,  that  it  is  made  up  of 
several  distinct  kinds  of  rock,  that  these  kinds  of  rock 
differ  in  hardness  and  other  physical  characters,  and 
that  different  portions  of  the  ridge  probably  show  dif- 
ferences in  the  formation  of  the  rocks.  All  of  these 
facts  will  have  some  bearing  on  the  cost  of  driving  and 
operating  the  proposed  tunnel ;  and  it  will  be  well  to 
get  some  idea  in  advance  as  to  how  the  ground  condi- 
tions can  be  made  to  fit  in  best  with  the  other  require- 
ments of  the  line.  If  a  relatively  slight  shift  in  align- 
ment is  going  to  give  cheaper  work,  either  in  construct- 
ing or  operating,  without  bringing  in  any  serious  new- 
difficulties,  it  will  certainly  pay  to  make  the  change. 

Shale. — Cutting  through  shale  usually  means  fast 
driving  and  cheap  extraction,  for  the  material  breaks 
so  readily  that  the  quantity  extracted  per  man  or  per 
pound  of  powder  is  commonly  far  higher  than  in  any 
other  rock.  But  when  this  is  said,  all  the  advantage^ 
have  been .  mentioned.  The  final  completion  of  the 
tunnel  may  be  dangerous  and  expensive,  and  the  cost 
of  maintenance  may  turn  out  very  high  unless  it  is 
completely  lined  at  once.  In  some  cases,  timbering 
must  follow  up  close  behind  the  heading,  in  order  to 
prevent  falling  fragments  and  to  retain  the  roof  line. 
Shale  is  ordinarily  full  of  closely  set  joint  planes.  On 
a  freshly  exposed  surface,  these  may  not  show-  mark- 
edly, but  exposure  to  the  air  induces  "slaking,"  the 
joints  open,  and  the  shale  breaks  into  fragments.  Fur- 
ther than  this,  water  is  apt  to  be  carried  in  quantity 
along  some  of  the  more  stronglv  marked  joint  planes. 

Slate. — The  material  reported  as  slate  in  the  pro- 
gress of  the  work  may  be  a  real  roofing  slate,  but  it  is 
more  apt  to  be  a  dense  shale,  breaking  out  in  tabular 
masses  instead  of  irregular  fragments.  In  either  case 
the  driving  is  easy  if  the  bedding  or-  cleavage  are  in 
such  an  attitude  that  advantage  can  be  taken  of  them  ; 
but  work  across  the  grain  is  difficult  and  expensive. 
There  is  less  frequency  of  falls  of  roof  during  work- 
ing than  in  dealing  with  cither  shales,  but  on  the 
other  hand  the  size  of  the  falling  masses  makes  the 
matter  more  serious  when  it  does  happen.  If  the  bed- 
ding is  vertical  or  nearly  so,  lining  will  usually  be  un- 
necessary ;  if  the  bedding  is  horizontal,  falls  may  be  ex- 
pected to  occur  at  intervals.  The  importance  of  the 
tunnel  will  then  have  to  determine  whether  all  of 
these  should  be  guarded  against  from  the  outset. 

Sandstone. — Sandstones  vary  widely  in  physical 
properties,  from  thin-bedded  fragile  materials  that 
can  be  readily  broken  with  a  pick  up  to  dense  vitreous 
quartzites  that  will  wreck  all  the  tool  steel  on  the  job. 

Ouartzites  are  sandstones  in  which  the  original 
quartz  grains  have  been  cemented  together  by  infil- 
trating silica.  They  are  dense,  resistant  to  physical 
and  chemical  changes,  difficult  and  expensive  to  ex- 
cavate.    Fortunately,  they  occur  principally  in  re- 
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gions  of  extreme  metamorphism,  and  are  therefore 
common  only  in  certain  mountainous  portions  near 
the  eastern  and  western  coasts,  and  in  the  Lake  Sup- 
erior region.  In  steeply  folded  regions,  the  quartzites 
may  be  barely  jointed.  In  this  case  their  excavation 
is  easier,  but  at  the  same  time  the  joint  planes  give 
access  to  water. 

Throughout  most  of  the  central  and  eastern  United 
States,  the  sandstones  found  are  reasonably  dense, 
varying  from  stones  like  the  Berea  stone  up  to  the 
much  denser  and  tougher  Milestones  or  flagstones. 
They  give  fairly  cheap  driving,  especially  where  the 
bedding  is  in  a  favorable  attitude,  and  make  excellent 
roofs  and  sides.  Taken  as  a  group,  sandstones  of 
this  intermediate  type  probably  furnish  the  cheapest 
tunnel  work,  when  construction  and  maintenance  both 
are  considered. 

West  of  the  95th  meridian,  most  of  the  sandstones 
encountered  in  the  plains  region  and  along  the  imme- 
diate Pacific  coast  are  fragile,  thin-bedded  materials, 
readily  excavated  and  yet  commonly  strong  enough 
to  hold  position  after  the  cut  is  driven. 

Gneiss. — The  banded  metamorphic  rocks,  such  as 
gneiss,  schist,  etc.,  will  differ  greatly  in  difficulty  of 
treatment,  the  variations  being  due  not  so  much  to 
differences  in  mineral  or  chemical  composition,  as  to 
the  attitude  of  their  banding  or  apparent  bedding 
planes,  the  thickness  of  the  plates  or  beds  into  which 


Fig.  1— Gap  caused  by  erosion  of 
softer  rock. 

they  are  separated,  and  the  presence  and  relative  im- 
portance of  joints.  A  gneiss  lying  horizontally  or 
nearly  so,  and  without  frequent  joints  or  thin  band- 
ing, is  perhaps  more  expensive  to  handle  than  any 
granite.  On  the  other  hand,  a  gneiss  or  schist  whose 
banding  is  at  right  angles  to  the  course  of  the  heading 
will  commonly  break  almost  as  readily  as  flagstone. 
In  any  case,  except  where  joints  are  very  numerous 
and  open,  the  roof  and  sides  will  be  secure.  Water 
softening  with  lime  and  then  allowing  the  turbidity  to 
settle  out,  along  with  the  precipitated  carbonates. 
Turbid  water  has  never  been  successfully  disinfected 
with  hypochlorite,  because  the  bacteria  imbedded  in 
the  suspended  matter  arc  not  destroyed. 

(7)  The  sterilizing  action  persists  indefinitely.  In 
a  paper  on  water  disinfection  by  chemical  methods, 
Samuel  Rideal  states  the  advantages  of  using  chem- 
icals that  persist  in  their  disinfecting  action,  in  the 
following  words  :  "may  enter  either  along  the  apparent 
bedding  planes,  or  along  joint  planes;  but  ordinarily 
the  quantity  will  not  be  serious." 

Granite. — For  convenience,  all  of  the  massive  ig- 
neous rocks  may  be  included  here  under  this  head- 
ing, and  as  a  matter  of  fact  most  of  them  will  be  true 
granites  or  closely  allied,  ruder  ordinary  circum- 
stances, rock  of  this  type  will  afford  very  expensive 
excavation,  but  good  sound  roofs  and  sides,  and  prac- 
tically no  water  troubles.  <  >ne  point  is  worth  bear- 
ing in  mind.  Granites  do  nol  have  any  bedding  planes, 
and  ordinarily  show  little  banding  <>r  foliation.  Hut 
even  the  densest  and  most  massive  looking  granite 
will  break  with  considerably  greater  ease  in  one  direc- 


tion than  in  another.  This  direction  can  only  be  found 
by  experiment  in  each  case,  but  it  worth  going  to  this 
trouble  early  in  the  work  in  order  to  secure  extra 
efficiency  in  drilling  and  blasting  operations  later. 

Limestone. — Limestones  differ  from  all  the  roofs 
which  have  heretofore  been  mentioned,  in  a  very 
striking  and  important  way.  The  other  rocks,  from 
shales  to  granites,  weather  chiefly  or  entirely  from 
an  exposed  surface,  so  that  if. the  rocks  exposed  on  the 
ground  above  the  tunnel  alignment  seem  fresh,  there 
need  be  little  fear  of  striking  decayed  rock  in  the  head- 
ings. But  limestone  acts  differently.  It  is  very  solu- 
ble, and  water  penetrating  along  joint  planes  or 
through  the  mass  of  the  rock  itself  will  gradually  work 
out  large  channels  or  cavities  to  a  great  depth.  These 
may  remain  open,  or  be  partly  filled  up  by  "clay 
seams." 

Limestone  is  an  easily  handled  rock,  and  a  sound 
thick-bedded  limestone  will  make  for  cheap  drivng 
and  good  roofs  and  sides.  But  in  driving  a  limestone 
tunnel  there  is  always  the  chance  that  the  next  blast 
will  play  havoc  with  all  calculations  by  opening  up  a 
clay  seam,  a  cave,  or  a  water  channel.  The  difficult)' 
is  not  so  much  the  increased  expense,  as  the  fact  that 
the  interruptions  are  unexpected  and  so  hard  to  guard 
against  in  advance. 

Owing  to  differences  in  composition,  texture,  bed- 
ding, position  and  climate,  limestones  show  wide  dif- 


Fig.  3— Gap  caused  by  erosion  along  Fig.  4— Gap  due  to  overlapping 

weakened  fault  plane.  folds. 

ferences  in  solubility  and  cavity  formation.  Other 
things  being  equal,  caves  and  large  water  channels 
are  most  likely  to  occur  in  a  limestone  lying  horizon- 
tally or  nearly  so.  On  the  other  hand,  steeply  dipping 
limestones  will  frequently  show  clay  seams  extending 
from  the  surface  downward  for  50  ft.  or  more. 

These  facts  may  be  used  for  guidance.  If  the  ridge 
consists  partly  or  entirely  of  Hat-lying  limestone 
beds,  the  presence  of  known  caves  in  the  same  general 
region,  or  the  existence  of  exceptionally  large  springs 
breaking  out  along  the  Hanks  of  the  ridge,  should  serve 
as  a  warning.  On  the  other  hand,  if  the  beds  dip  at 
angles  of  35  (leg.  or  more,  attention  should  be  paid  to 
their  appearance  along  a  line  across  the  ridge  over  the 
tunnel  alignment.  The  occurrence  of  bands  of  red  or 
deep  yellow  clay,  apparently  interbedded  with  <~o\uu\ 
limestone,  will  in  that  case  suggest  that  these  seams 
may  go  deep  enough  to  be  encountered  in  the  tunnel 
work. 

Rock  Folds. —  It  is  but  rarely  that  a  tunnel  passes 
through  rock  beds  lying  flat  or  nearly  so.  because  low 
points  in  ridges  do  not  usually  occur  in  areas  of  hori- 
ontal  and  undisturbed  rocks.  Normally,  the  rocks  will 
be  dipping  at  fairly  high  angles,  which' may  indeed  ap- 
proach the  vertical.  Normally,  also,  the  strike  or  trend 
of  the  rocks  will  be  more  nearly  at  right  angles  to  the 
course  of  the  tunnel  than  parallel  to  it.  These  condi- 
tions arise  from  the  general  modes  of  origin  of  moun- 
tain ranges  and  passes. 

Whatever  the  angle  of  dip,  the  rocks  will  break 
most  readily  from  a  bedding  plane,  slips  and  falls  will 


Fig.  2— Gap  caused  by  erosion  of  weak 
crest  of  arch  or  anticlinal  fold. 
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COmraonl)  originate  on  such  planes,  and  the  chief 
water  tlows  may  be  expected  along  them.  The  pres- 
ence of  numerous  or  very  open  joints  may,  however, 
operate  t<>  modify  these  conclusions.  So  far  as  work 
i-  concerned,  if  the  rock  beds  dip  parallel  to  the  side  of 
the  ridge,  the  blasting  will  he  least  effective,  and  the 
water  troubles  greatest;  if  the  rocks  on  the  contrary 
dip  into  the  mountain,  the  excavation  work  will  be 
cheapest,  though  perhaps  more  dangerous;  while  the 
chance  of  hca\\  water  Hows  will  usually  be  slight. 
The  chance  of  falls  or  slips  will  be  least  with  horizon- 
tal or  vertical  rocks,  and  greatest  with  rocks  dipping 
between  35  and  70  deg.  or  thereabout.  Of  course,  al- 
lowances must  be  made,  in  reaching  conclusions,  for 
variations  in  the  thickness,  of  the  individual  beds,  and 
for  differences  in  the  tightness  or  openness  of  the  bed- 
ding planes. 

Contact  Planes. —  All  of  the  features  which  char- 
acterize ordinary  bedding  planes  are  emphasized  on 
those  planes  where  two  different  kinds  of  rock  are 
brought  into  contact.  The  chance  of  slipping  and  the 
possibility  of  water  troubles  are  both  present  at  such 
points.  This  is  true  even  where  the  contact  is  an  ordin- 
ary conformable  one,  both  rocks  having  the  same  dip; 


it  becomes  still  more  important  where  the  contact 
plane  is  marked  by  faulting. 

Fault  Planes. — Since  the  existence  of  a  fault  im- 
plies that  there  has  been  movement  along  its  plane, 
the  rocks  on  one  side  having  been  raised  or  lowered 
relatively  to  those  on  the  other  side,  it  can  be  seen  that 
the  fault  plane  and  the  zone  of  rock  in  its  immediate 
vicinity  arc  likely  to  offer  engineering  difficulties. 
When  fracturing  or  brecciation  of  the  rocks  has  ac- 
companied the  faulting,  the  effects  may  extend  over 
a  considerable  zone,  and  their  technical  importance 
may  be  heavily  increased.  But  even  where  there  is 
no  serious  rock  fracturing,  the  fault  plane  itself  offers 
opportunities  for  easy  rock  movement,  which  may 
vary  in  intensity  from  simple  roof  falls  to  serious  slips. 
And,  in  addition,  the  plane  of  the  fault  is  likely  to 
offer  an  easy  passage  for  surface  and  subsurface 
waters. 

For  these  reasons,  a  faulted  zone  is  not  likely  to 
give  cheap  and  safe  tunnel  driving,  or  cheap  mainten- 
ance ;  and  if  it  is  possible  to  detect  the  presence  of  fault 
in  advance,  and  locate  its  position  on  the  ground,  it 
will  pay  to  go  to  considerable  trouble  to  avoid  its 
neighborhood,  by,  shifts  in  either  alignment  or  level. 


A  Discussion  of  Traffic  Factors 


By  J.  Eastwood,  A.  M.  Inst.  C.  E. 


IN  order  to  consider  the  relative  merits  of  various 
forms  of  road  construction,  and  to  compare  the 
results  obtained  in  one  road  with  the  results  ob- 
tained in  another,  it  is  necessary  to  have  some 
standard  of  comparison  of  traffic.  There  are  many 
difficulties  in  the  way  of  fixing  upon  a  simple,  uni- 
versal standard,  and  there  is  a  danger  of  arriving  at  a 
false  and  misleading  simplicity  by  ignoring  many  vital 
points.  It  will,  however,  be  a  real  step  forward  if 
there  can  be  agreed  upon  a  standard  which  will  hold 
good  even  within  a  limited  area.  Such  a  standard 
would  be,  as  pointed  out  by  the  author  in  the  corres- 
pondence on  Mr.  J.  Walker  Smith's  paper*  of  great 
value  to  the  engineer  in  considering  the  question  of 
improving  the  roads  within  the  area,  by  affording  an 
index  to  the  durability,  and  hence  the  relative  cost  of 
various  kinds  of  road  construction  under  given  condi- 
tions of  traffic. 

At  one  time  it  was  considered  sufficient  in  taking 
a  traffic  census  to  count  the  vehicles  passing  in  a  given 
time,  but  it  has  long  been  recognized  that  such  a  meth- 
od of  enumeration  is  useless  for  comparing  a  mixed 
mass  of  traffic  passing  along  a  given  road  with  a  mixed 
and  possibly  very  dissimilar  mass  of  traffic  passing 
along  another  road.  The  late  Mr.  G.  F.  Deacon  pro- 
posed to  reduce  traffic  to  a  standard  of  tons  per  yard 
width  of  roadway  per  annum,  and  this  is  a  system 
which  has  been  largely  followed,  the  Form  of  Sum- 
mary of  Statistics  of  Traffic  issued  by  the  Road  Board 
being  based  on  this  method.  While  this  is  a  great  ad- 
vance on  the  previous  method,  it  does  not  take  suffi- 
cient note  of  the  character  of  the  traffic  and  of  the  road 
surface. 

A  little  consideration  will  lead  to  the  conclusion 
that  many  other  factors  besides  weight  have  an  influ- 
ence in  determining  the  destructive  effect  of  traffic  on 
road  surfaces.    To  take  an  instance  which  occurred 

'  Abstract  of  an  article  in  The  Surveyor, (London). 


within  the  author's  experience:  On  a  certain  road 
which  was  paved  with  granite  on  concrete  foundation, 
and  had  a  gradient  of  1  in  22  to  1  in  13,  there  was  con- 
siderable motor  wagon  traffic  to  a  neighbouring  fac- 
tory, a  motor  wagon  with  steel  tyres  passing  back- 
wards and  forwards  frequently,  usually  with  a  full  load 
on  the  down  journey.  Under  these  conditions  the  life 
of  the  granite  was  from  two  to  three  years  only,  the 
setts  being  crushed  to  pieces.  The  steel  tyres  were 
then  removed  and  rubber  ones  substituted,  with  the 
result  that  the  life  of  the  paving  was  more  than  dou- 
bled, though  the  traffic  in  tons  per  yard  width  per 
annum  was  practically  the  same  throughout  the  peri- 
od. Again,  compare  the  destructive  effect  of  a  motor 
car  with  steel-studded  tyres  travelling  at  a  fast  speed 
on  a  macadamized  road  with  that  of  a  heavy  motor 
wagon  with  rubber  tyres  passing  slowly  along  a  paved 
road.  Mr.  Walker  Smith  in  the  paper  previously  re- 
ferred to  says : — 

"It  will  no  doubt  be  readily  granted  that  upon  mac- 
adam surfaces  a  10-ton  traction  engine  will  do  more 
damage  than  ten  units  of  1  ton  each  ;  but  here  again 
the  extent  of  the>relative  damage  will  not  be  constant, 
as  the  extra  damaging  effect  per  ton  of  the  heavier  ve- 
hicles will  decrease  as  the  strength  of  the  road  in- 
creases, and,  apart  from  questions  of  weight,  all  rub- 
ber-tyred vehicles — particularly  heavy  fast-running 
motor  vehicles — will  have  a  more  detrimental  effect 
upon  the  surface  of  a  water-bound  road  than  upon  the 
surface  of  a  bituminous-bound  road.  It  would  there- 
fore appear  to  be  necessary,  in  order  to  standardize 
traffic  effects,  to  lay  down  coefficients  of  potential 
damaging  effect." 

To  this  it  may  be  added,  as  a  necessary  corollary, 
that  the  vehicles  mentioned  will  also  have  a  more  de- 
trimental effect  upon  macadamized  roads  generally 
than  upon  paved  surfaces.  In  correspondence  on  the 
paper,  Mr.  Walker  Smith  again  reiterated  that  he  did 
not  agree  that  coefficients  of  potential  damaging  effect 
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should  be  based  on  the  intensity  of  weight  on  the  road. 

It  is  the  aim  of  this  paper  to  discuss  the  conditions 
influencing  the  value  of  coefficients  of  potential  dam- 
aging effect,  or,  as  some  American  engineers  call  thein, 
"traffic  factors,"  a  term  which  the  author  has  adopted 
as  being  not  quite  so  cumbrous  as  the  other.  The  au- 
thor has  already  enumerated  some  of  these  conditions 
in  the  correspondence  on  Mr.  Walker  Smith's  paper, 
in  which  he  also  quoted  factors  suggested  by  Major 
Crosby,  chief  engineer,  Maryland  Geological  and  Eco- 
nomic Survey,  and  the  Xew  York  State  authorities. 
It  will  be  seen,  therefore,  that  the  author  is  not  ad- 
vancing any  novel  suggestions,  but  rather  elaborating 
previous  ones,  particularly  the  combining  of  leading 
features  of  both  the  method  of  traffic  factors  and  that 
of  the  standard  of  traffic  per  unit  width,  by  dividing 
the  total  traffic  number  by  the  width  of  the  road  in 
order  to  allow  for  difference  in  width,  as  suggested  in 
the  above  correspondence. 

It  will  be  evident  that  the  ideal  table  of  traffic  fac- 
tors will  contain  factors  for  each  class  of  traffic  on 
even'  kind  of  road  surface,  and  under  al!  variations  of 
conditions  which  are  seen  to  affect  the  value  of  such 
factors.  Such  an  ideal  table  is  naturally  unattainable, 
and  if  attainable  would  be  too  complicated  to  be  of 
value.  The  tables  of  the  American  authorities,  above 
cited,  refer  only  to  ordinary  macadamized  roads,  while 
the  tables  in  Mr.  W  alker  Smith's  paper  refer  to  such 
roads,  and  also  to  macadamized  roads  with  bitumin- 
ous binding.  In  the  present  paper  factors  are  propos- 
ed for  certain  classes  of  traffic  for  both  macadamized 
and  paved  roads.  These  values  are  such  as  the  au- 
thor's present  experience  lead  him  to  consider  suitable, 
but  owing  to  the  lack  of  sufficient  data  they  are  only 
suggested  as  tentative  figures  to  be  modified  in  the 
future  as  experience  may  indicate  to  be  necessary,  as 
it  is  apparent  that  a  table  of  traffic  factors  must  be  an 
empirical  one,  and  must  be  continually  checked  and 
readjusted  as  fresh  data  are  forthcoming. 

The  following  considerations  will  all  bear  on  the 
question  of  the  wearing  effect  of  traffic  on  road  sur- 
faces : — 

Road. — Surface  formation,  foundation,  gradient. 

Class  of  Traffic. — Weight,  intensity  of  weight,  de- 
scription of  tyres,  speed,  method  of  shoeing  in 
the  case  of  horses. 

Weather  Condition-. 

Width  of  Road. 

The  method  of  arriving  at  suitable  traffic  factors 
for  various  classes  of  road  surface-  is  as  follows:  Typi- 
cal roads  are  selected  where  the  effects  of  foundation 
and  gradient  may  be  neglected,  and  it  is  found  that, 
comparing  macadamized  -urfaces  in  one  part  of  these 
roads  with  paved  roads  of  different  kinds  in  other  parts 
of  these  roads,  and  subjected,  as  nearly  as  can  be  judg- 
ed, to  the  same  traffic,  the  lives,  say,  of  granite  maca- 
damized roads,  York  stone  paving  and  granite  paving 
are  in  the  ratio  of  1  :2><  :b.  If  then  factor-  for  the  dif- 
ferent kinds  of  traffic  passing  over  these  road-  can  be 
agreed  upon,  say,  for  macadamized  road-,  it  becomes 
an  easy  matter  to  deduce  from  these  factor-  for  other 
classes'  of  road  surfaces,  provided  a  reliable  traffic 
census  is  available.  In  the  supposed  case  it  will  not 
answer  the  purpose  merely  to  alter  all  the  factor-  in 
the  same  proportions.  The  results  of  the  census  nni-t 
be  taken,  and  the  various  factors  adjusted  by  trial  un- 
til the  total  traffic  number-  for  the  various  classes  of 
surface  are  inversely  in  the  agreed  ratio  of  the  lives 
of  these  surfaces.  A  comparison  of  the  various  values 
given  in  table  6  wil  make  this  clearer. 


The  question  of  road  surfaces  generally  has  been 
referred  to  in  the  preliminary  remarks.  A  few  other 
points  affecting  traffic  factors  may  now  be  briefly  re- 
ferred to. 

Foundation 

Closely  allied  to  the  question  of  surface  formation 
is  that  of  foundation,  and  the  destructive  effects  of 
heavy  traffic — especially  heavy  traffic  per  unit  width  of 
tyre — or  of  fast  motor  traffic  with  studded  tyres,  on 
macadamized  roads  without  proper  foundation  are 
well  known.  There  is  another  aspect  of  foundation 
which  is  perhaps  not  so  well  recognized,  and  that  is 
the  effect  of  a  rigid  foundation,  such  as  concrete,  in 
holding  up  the  surface  to  the  pounding  action  of  fast- 
moving  steel-tyred  motors  or  similar  heavy  traffic. 
The  road  surface  is  then  literally  between  the  hammer 
and  the  anvil,  and  if  the  force  of  the  impact  exceeds 
the  crushing  resistance  of  the  material  the  result  is  dis- 
astrous— as,  for  example,  in  the  case  of  the  granite 
road  referred  to  earlier,  where  the  setts  w:ere  crushed 
to  pieces  in  from  two  to  three  years.  Similar  cases 
occur  with  gritstone  paving,  even  when  not  on  con- 
crete, provided  the  bed  upon  which  it  is  laid  is  fairly 
solid. 

The  effect  of  a  bad  foundation  cannot  be  allowed 
for  in  a  standard  table  of  traffic  factors  as  the  questions 
of  degree  and  nature  of  defects  then  arise.  The  ob- 
ject in  drawing  attention  to  it  here  is  to  emphasize 
the  fact  that  in  gathering  data  for  constructing  such  a 
table  care  must  be  taken  that  the  observations  are  con- 
fined to  roads  where  the  foundations  are  such  that  the 
results  will  not  be  vitiated  by  them. 

Gradient 

The  damaging  effect  of  horse  traffic,  in  particular, 
is  considerably  increased  by  heavy  gradients,  the  dig- 
ging and  pounding  action  of  the  horses'  feet  in  draw- 
ings loads  up  the  hill  being  very  destructive  of  the 
road  surface.  On  macadamized  roads  it  loo-ens  the 
surface  and  digs  out  the  stones,  while  in  wet  weather 
the  surface,  being  soft,  is  pounded  to  a  pulp  and  the 
stones  rounded  in  such  a  way  that  disintegration  in 
dry  weather  is  greatly  facilitated.  With  paved  sur- 
faces the  horses  can  only  get  a  good  foothold  in  the 
joints  of  the  setts,  and  consequently  wherever  their 
shoes  first  strike  the  surface  they  slide  dow  nwards  un- 
til they  reach  a  joint,  and  the  faces  of  the  setts  are  soon 
so  rounded  that  the  horses  can  only  obtain  a  foothold 
with  difficulty. 

In  a  particular  instance  York  stone  paving  on  a 
gradient  of  1  in  9  had  in  twelve  months  worn  down  1  ' 
ins.  at  the  middle  of  the  sett  to  3  ins.  at  the  joint  on 
the  up  side  of  a  street  in  which  on  the  down  side  the 
life  of  the  paving  was  about  four  years.  The  up  traffic 
was  confined  to  one  line,  owing  to  metal  plate-  having 
been  placed  lor  the  wheels  of  vehicles  to  run  upon, 
and  consequently  the  whole  of  the  above-mentioned 
wear  was  due  to  the  horses'  feet.  The  down  traffic 
al-o  tended  to  keep  mostly  in  one  line,  as  many  of  the 
vehicles  had  slippers  on  one  wheel,  and  ground  against 
the  kerl)  with  the  other  to  act  as  a  brake. 

Generally  speaking,  in  several  cases  where,  owing 
to  tramway  lines  in  the  centre  of  the  road,  or  other 
causes,  the  tat  ffie  up  and  down  road-  having  a  gradi- 
ent of  1  in  9  to  1  in  14  or  so  has  tended  to  keep  each 
to  its  own  side,  the  life  of  paving  on  the  up  side  has 
been  from  one-half  to  one-third  of  that  on  the  down 
side,  owing  to  this  rounding  of  the  setts. 

In  the  accompanying  tables  an  arbitrary  division 
has  been  fixed  upon  at  a  gradient  of  about  1  in  14,  and 
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different  factors  are  given  for  roads  steeper  and  for 
roads  llatter  tlian  this.  It  will  be  understood  that 
there  is  in>  sharply  delined  difference  between  what 
happens  on  a  gradient  of  1  in  14  and  on  a  gradient  of 
1  in  15.  The  effect  due  to  gradient  increases  gradually 
as  the  gradient  increases,  and  since  the  line  must  be 
drawn  somewhere,  it  was  thought  fair  to  draw  it  at  a 
gradient  of  1  in  14,  though  this  is  entirely  a  matter  of 
opinion,  and  it  may  he  that  this  arbitral}-  division 
should  vary  w  ith  the  nature  of  the  road  surface. 

Class  of  Traffic 

The  weight  of  vehicles,  and  more  especially  the  in- 
tensity of  weight,  must  have  consideration  in  drawing 
up  a  table  of  traffic  factors,  as,  other  things  being 
equal,  a  fast  mov  ing  vehicle  will  do  more  damage  than 
a  slow  moving  one.  Some  authorities  are  of  opinion 
that  weight  multiplied  by  speed  would  give  a  good 
basis  for  traffic  factors  for  self-propelled  vehicles,  but 
this  seems  too  severe  upon  light  fast  moving  vehicles, 
though  this,  again,  will  depend  somewhat  on  road  sur- 
face, tyres,  and  so  on.  Since  a  vehicle  is  not  always 
loaded  up  to  its  utmost  capacity,  nor  always  driven  at 
its  utmost  speed,  it  is  possible  to  attach  too  much  im- 
portance to  considerations  of  weight  and  speed.  The 
influence  of  possible  speed  on  the  traffic  factor  will 
vary  with  the  locality.  On  heavily  trafficked  urban  or 
suburban  roads  a  vehicle  will  not  as  often  approach 
its  speed  limit  as  on  a  rural  road,  so  that  what  seems 
to  the  town  surveyor  to  be  a  suitable  factor  may  ap- 
pear unsuitable  for  a  rural  district. 

It  will  scarcely  be  necessary  to  enlarge  on  the 
question  of  tyres,  as  it  is  plain  that  different  tyres — 
rubber,  rubber  studded  with  steel,  steel,  and  steel  with 
transverse  bars,  as  in  traction  engines — have  widely 
varying  effects  on  road  surfaces. 

In  the  case  of  horse  traffic  the  damage  to  the  road 
surface  depends  a  good  deal  upon  the  method  of  shoe- 
ing. In  many  towns  in  the  North  having  steep  gradi- 
ents, the  horses,  especially  heavy  horses,  are  shod  in 
such  a  way  as  to  give  them  a  better  foothold,  and,  in- 
cidentally, to  damage  the  road  surface  much  more  than 
those  which  are  flat  shod.  In  summer  they  are  shod 
with  toe-bits  at  the  front  of  the  shoe  and  caulkers  at 
the  back.  For  a  heavy  carthorse  the  toe-bit  is  an  ob- 
long piece  about  ^-in.  square  and  4  ins.  in  length, 
fixed  across  the  toe,  and  the  caulkers  are  about  lj4  ins 
square,  and  project  about  ^4-in.  from  the  face  of  the 
shoe.  In  winter  the  horses  are  shod  with  plug  shoes, 
having  four  holes  into  which  steel  plugs  can  be  driven. 
These  pings  project  y^-'m.  to  %-in.,  and  newly  sharp- 
ened plugs  are  inserted  on  the  appearance  of  frost. 
Should  the  frost  be  of  short  duration,  followed  by  a 
quick  thaw,  the  effect  of  these  plugs,  both  on  maca- 
damized and  paved  surfaces,  is  very  severe. 

Weather 

Where  the  atmosphere  is  generally  humid,  and 
there  is  a  considerable  proportion  of  wet  days,  the 
damaging  effect  will  be  greater  on  roads  generally, 
and  particularly  on  water-bound  roads,  than  in  the  case 
of  a  drier  atmosphere  and  with  fewer  wet  days.  It  is 
not  so  much  a  question  of  comparing  rainfall  as  the 
number  of  wet  days  and  the  general  humidity. 

Width  of  Road 

The  author  proposes  to  allow  for  variation  in  width 
by  dividing  the  total  traffic  number  by  the  width  of 
the  road.  If,  however,  the  road  is  so  narrow  that  there 
is  only  room  for  two  lines  of  traffic,  the  effect  of  the 
traffic  is  greater  than  would  be  indicated  by  the  ratio 


total  traffic  divided  by  width,  owing  to  the  surface  be- 
coming rutted.  Cases  which  have  come  under  the  au- 
thor's notice  include  one  in  which  granite  pav- 
ing, owing  to  this  cause,  had  a  life  of  two  to  three 
years  only  as  compared  with  ten  years  with  the  same 
traffic  under  ordinary  conditions,  and  another  in  which 
gritstone  paving  had  a  life  of  four  years,  as  against 
eight  years  under  ordinary  conditions  further  along 
the  same  road.  This,  however,  is  one  of  the  local  in- 
fluences for  which  special  allowance  must  be  made, 
and  which  is  outside  the  scope  of  a  general  table. 

Jt  will  be  seen  that  the  question  of  traffic  factors 
is  a  complicated  one,  and  one  which  can  only  be  sim- 
plified by  careful  observations,  continued  over  a  long- 
period.  Unfortunately,  this  research  is  costly,  and  it 
would  be  difficult  to  persuade  local  authorities  having 
charge  of  roads  that  it  would  be  of  sufficient  value  to 
repay  the  cost. 


Tile  Work  Decoration 

IN  the  course  of  a  very  interesting  paper  on  '  The 
Architecture  of  Portugal,"  read  before  the  Lon- 
don Architectural  Association  by  W.  H.  Ward, 
associate  member  of  the  Royal  Institute  of 
British  Architects,  and  illustrated  by  a  large  number 
of  lantern  slides  from  photographs  taken  and  plans 
made  by  the  author,  the  following  comments  were 
presented  dealing  with  tile  work  decoration. 

Perhaps  the  most  obvious  and  enduring  effect  of 
Moorish  tradition  lies  in  the  use  of  tiled  linings.  The 
manufacture  of  colored  glazed  tiles  in  the  East  is  al- 
most as  old  as  history.  It  was  introduced  into  Spain 
by  the  Arabs,  perhaps  as  early  as  the  eighth  century, 
but  no  existing  examples  can  be  proved  to  be  earlier 
than  the  thirteenth.  Their  beauty  of  color,  and  the 
cool  expanses  of  floor  and  wall  surface  which  they  pro- 
vide, so  grateful  in  the  torrid  heats  of  summer,  earn- 
ed them  a  wide  popularity  in  the  Peninsula  which  they 
have  ever  since  retained. 

In  the  earliest  examples  the  tiles  are  self-colored 
— either  bluish-green,  brown,  dark  violet,  or  milky- 
white,  and  of  various  shapes,  and  they  are  laid  in 
geometrical  patterns.  Later  on,  a  process  was  in- 
vented of  producing  a  pattern  on  single  tiles,  by  cut- 
ting a  design  in  incised  lines  on  a  wooden  stamp, 
which  was  reproduced  in  raised  lines  on  the  soft  clay : 
color  being  then  run  into  the  intervening  spaces. 

The  designs  were  usually  of  the  star  type,  but 
grotesque  animals  and  flower  and  foliage  motifs  were 
sometimes  introduced ;  a  little  later  embossed  tiles, 
especially  in  vine  patterns,  came  into  use.  At  Cin- 
tra  are  several  rooms  decorated  with  high  dadoes  of 
some  of  these  kinds  of  tiles,  some  of  them  being  fin- 
ished with  cusped  and  crocketed  crestings.  The  tiles 
used  are  mostly  self-colored,  or  nearly  so;  but  the  old 
cathedral  at  Coimbra  exhibits  fine  examples  of  pat- 
terned tiles  of  the  fourteenth  century  clothing  the 
walls,  and,  till  the  recent  restoration,  also  the  piers, 
while  a  bewildering  variety  of  rickly-colered  devices 
produces  a  tapestry-like  effect. 

At  the  Renaissance  the  star  paterns  were  supple- 
mented by  scroll  and  other  flowing  ornamentation, 
and  the  range  of  color  became  more  varied,  being 
painted  on  the  tiles  without  bounding  ridges.  The 
patterns  are  sometimes  continuous,  covering  the  whole 
walls,  as  in  the  seventeenth-  century  sacristy  of  Sta. 
Cruz,  or  enclosed  in  architectural  borders,  as  at  Sao 
Amaro  at  Alcantra.    About  the  same  time  lustre  tiles 
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— first  pale  gold  and,  later,  red  gold — also  came  into 
use. 

But  after  the  expulsion  of  the  Moors  in  1609  the 
art  of  the  tile-maker  gradually  declined,  the  colors 
lost  in  brillance,  and  their  range  became  restricted  to. 
blue  designs  on  white  grounds,  with  purple  and  yellow- 
as  occasional  variants.  The  blue-and-white  technique 
seems  to  have  arisen  simultaneously  at  Delft  and  in 
Portugal,  and  in  each  case  seems  to  be  the  outcome 
of  a  desire  to  imitate  Chinese  porcelain,  then  becom- 
ing known  in  Europe.  Many  of  these  tiles  had  a 
single  flower  vase  or  figure  subject  on  each. 

The  practice,  however,  of  making  large  figure  sub- 
jects in  ornamental  borders,  with  a  portion  only  of  the 
total  design  painted  on  each  individual  tile,  came  in 
during  the  sixteenth  century  and  continued  till  the 
early  nineteenth.  An  example  occurs  in  the  nave  of 
Sta.  Cruz  at  Coimbra.  Tile  linings  were  applied,  not 
only  to  rooms,  but  to  cloisters,  tanks,  steps,  garden- 
seats,  and  even  roofs,  but  their  use  for  entire  house- 
fronts,  now  common  in  Portuguese  towns,  seems  to 
be  no  earlier  than  the  nineteenth  century  ;  and  that  is. 
it  came  in  when  both  the  color  and  the  design  of  the 
tiles  had  sunk  to  insignificance. 


New  Civic  Library  for  Montreal 

TH  E  Montreal  City  Council  have  approved  the 
plans  of  Mr.  E.  Payette  for  a  civic  library  to 
be  erected  on  Sberbrooke  Street  East,  be- 
tween Montcalm  and  Beaudry  Streets.  The 
frontage  of  the  building  on  Sberbrooke  Street  will  be 
115  feet,  and  the  depth,  to  both  Montcalm  and  Beau- 
dry  streets,  210  feet.  The  building  will  be  of  stone, 
with  a  granite  base,  and  will  have  an  eight-foot  por- 
tico, embellished  In  ten  |  >< « 1 1  - 1  i  cd  monolith  marble  col- 
umns. The  height  of  the  facade  on  this  side  is  50  feci 
6  inches  from  the  sidewalk.  The  main  distributing 
hall,  approached  bv  a  short  llighl  of  steps  and  through 
an  artistic  entrance,  will  be  2N  feet  by  5<>  feet  and  33 
feet  high.  On  the  left  of  this  hall  is  the  general  read- 
ing room.  31  feet  by  110  feet,  .and  on  the  right,  tin- 
newspaper  and  magazine  room,  librarians'  office,  cata- 
loging and  stuck  rooms. 

Wide  staircases  from  either  side  of  the  vestibule 
lead  to  a  gallery  on  the  second  lloor.  from  which  is 
reached  the  art,  patent  and  map  room;  exhibition 
room,  which  will  be  devoted  tO  works  oi  StatU&ry  and 


paintings  by  local  artists;  and  the  Canadian  room, 
where  several  valuable  collections  will  be  placed. 

The  ground  floor,  approached  from  Montcalm 
Street,  distinct  from  the  other  entrances,,  will  be  set 
apart  for  the  use  of  children.  The  reading  room  will 
be  78  feet  by  38  feet.  On  this  floor  will  also  be  found 
the  bindery,  stationery,  warehousing  and  cloak  rooms. 
In  the  basement,  provision  has  been  made  for  the  jani- 
tor's apartments,  ventilating  plant,  heating  apparatus 
and  cellarage. 

The  Council  have  awarded  the  contract  for  con- 
structing the  foundation  of  the  building  to  the  Founda- 
tion Company.  Limited.  Montreal. 


Concrete  as  a  material  for  gate  structures  in  Ameri- 
can irrigation  canals  is  beginning  to  displace  wood, 
its  durability  overcoming  the  disadvantage  of  higher 
cost.  Bulletin  No.  115  of  the  United  States  Depart- 
ment of  Agriculture  purposes  to  submit  to  engineers 
such  designs  for  gate  structures  for  controlling  the 
flow  of  water  in  ditches  or  canal  systems  as  are  adapt- 
ed to  different  localities.  Small  and  medium-size  struc- 
tures, for  the  most  part,  are  described  in  the  new  bul- 
letin. It  does  not  attempt  to  exhaust  the  subject,  but 
merely  gives  examples  of  structures  w  hich  have  satis- 
factorily served  the  purpose  for  which  they  were  erect- 
ed. As  regards  material,  the  opinion  of  the  investiga- 
tor seems  to  be  that  a  structure  of  combined  wood  and 
concrete,  using  the  latter  for  inaccessible  parts  and 
u  1  '"I  easily  replaced  parts,  is  the  best  practice. 


According  to  a  design  now  being  introduced  by  an 
Italian  linn,  reinforced  concrete  sleepers  are  construct- 
ed as  girder  beams  having  at  each  cross-section  be 
tween  the  rail  scats  a  resistance  uniformly  proportion- 
ate to  the  bending  stress  there.  The  central  reinforce- 
ment consists  of  iron  ties,  one  row  at  the  top  and  an- 
other row  at  the  bottom,  interconnected  or  with  two 
such  rows,  the  inner  rows  being  crossed,  and  the  sleep- 
er having  triangular  or  rectangular  openings  corres- 
ponding to  the  ties.  The  rails  rest  on  elastic  lugs,  free 
at  one  end.  or  on  a  platform  at  the  upper  end  of  a  post 
of  reinforced  concrete.  To  vary  the  gauge,  the  1  >•  >  1 1 
holes  correspond  to  a  frustum  of  a  pyramid  or  cone  on 
an  oblique  prism  or  cylinder,  and  bolts  are  used  b,i\ 
ing  a  shank  shaped  to  fill  the  hole  wholly  or  partly. 
(  >pcnings  in  the  sleeper  give  access  t,,  the  nuts. 
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New   Police  Headquarters,  Vancouver 

4  S  itstanding  example  of  recent  building  con- 
\  tion  at  \  ancouyer  is  the  fine  new  struc- 

tL  1l  -  al  th<  corner  of  Core  Avenue  and  Cor- 
dova Street,  wherein  is  accommodated  tlie 
police  headquarters  of  the  terminal  city.  The  work 
hear-  numerous  evidences  of  having  been  carefully 
planned  to  the  minutest  detail  with  the  object  of  ful- 
filling the  peculiar  and  exacting  requirements  of  a 
building  of  this  type,  and  in  the  strictly  utilitarian 
sense,  as  well  a-  from  an  architectural  standpoint,  it 
admirably  conforms  with  the  purpose  for  which  it  was 
intended. 

[*he  ground  space  occupied  measures  100  x  122 
feet  ami  the  height  is  live  storeys  with  full  basement. 
The  construction  i>  fireproof,  comprising  reinforced 
concrete  and  steel.  The  main  footings  have  been  gai- 
ned to  hard  pan  at  an  average  depth  of  14  feet  below 
grade,  hut  in  the  North  East  corner  of  the  site  it  was 
found  necessary  to  excavate  from  10  to  12  feet  belovv 
the  depth  of  the  main  footings  before  hard  pan  was 
reached.  The  height  of  the  basement  is  10  feet  0 
inches  and  the  basement  walls  measure  13  inches  in 
thickness. 

The  building  has  been  designed  to  carry  three  ad- 
ditional storeys  at  some  time  in  the  future  and  on  this 
account  the  construction  across  the  wide  spans  such 
a-  the  court  rooms  and  parade  rooms,  was  made  es- 
pecially substantial,  a  40-foot  6-inch  steel  span  being 
provided  in  the  court  room,  while  the  length  of  the 
parade  room  span  is  40  feet.  The  foundation  work  is 
also  unusually  heavy  and  the  extra  thickness  of  the 
columns  is  noticeable,  the  basement  columns  measur- 
ing from  22  x  22  inches  square  to  24  x  24  inches 
-qua re.  decreasing  in  strength  of  course  in  the  upper 
storeys. 

All  outside  walls  above  the  basement  consist  of  an 
8-inch  thickness  of  Dennison  hollow  tile  and  a  4-inch 
outer  lining  of  brick.  Tapestry  brick,  Roman  size,  dis- 
tinguishes the  front  elevation  on  Cordova  street,  and 
buff  colored  pressed  brick  is  employed  for  the  side  and 
rear  elevations.  The  interior  walls  are  tile,  with  the 
exception  of  the  partitions  enclosing  the  cell  rooms, 
which  are  of  heavy  reinforced  concrete  construction. 

The  majority  of  the  floors  consist  of  steel  floretyie 
and  concrete  but  in  some  parts  of  the  building  the 
floors  are  of  solid  reinforced  concrete  slab.  In  the 
former  style  of  construction,  floretyle  8  inches  thick 
i-  used,  on  top  of  which  is  a  2^-inch  layer  of  concre'e 
with  a  cement  finish.  The  concrete  slab  floors  are  6 
inches  thick  on  the  average  and  finished  with  a  coat- 
ing of  cement. 

The  roof  is  also  of  6-inch  concrete  slab  but  with  a 
tar  and  gravel  covering.  The  surface  of  the  roof  to 
the  leaders  has  been  graded  with  cinders  grouted  with 
cement,  and  tar,  felt  and  gravel  laid  on  top.  The 
waterproofing  of  the  basement,  under  the  foundations 
as  well  as  on  the  concrete  floor,  and  up  to  grade  at  the 
sides  was  treated  similarly  to  the  roof. 

The  building  is  heated  by  the  vacuum  steam  sys- 
tem with  fuel  oil  burning  plant.  The  ventilation  is  on 
the  extradition  plan,  the  pure  air  entering  the  building 
over  radiators  placed  in  the  various  rooms  and  the 
fuel  air  extracted  by  a  large  fan  placed  in  the  roof 
where  the  air  is  conveyed  by  means  of  galvanized  iron 
ducts  of  Xo.  24  gauge.  The  fan  is  of  the  Multivane 
type,  capable  of  delivering  14,000  cubic  feet  of  air  per 
minute,  and  is  operated  by  an  electric  motor  to  which 
it  is  belted.    The  motor  is  a  10  h.p.,  1,120  r.p.m.,  220 


volt,  60-cycle,  3-phase  motor  complete  with  bed  plates, 
sw  itches,  etc. 

The  treatment  of  the  front  elevation  has  been  car- 
ried out  in  the  classic  style  of  architecture  with  brick 
and  cream  colored  terra  cotta  relief.  A  granite  base 
extends  from  grade  to  the  windows  of  the  first  floor. 
The  base  of  the  pilasters  at  the  sills  of  the  second- 
storey  windows  is  formed  by  a  band  of  terra  cotta, 
two  feet  thick.  This  is  succeeded  by  brick  treatment 
to  the  entableturc  on  the  fourth  storey  floor  level,  and 
brick  and  terra  cotta  work  from  there  to  the  roof. 

Three  entrances  are  provided  on  the  Cordova  street 
frontage.  The  main  or  public  entrance  leading  to  the 
main  hall  is  surmounted  by  an  attractive  design  of 


Front  elevation,  Vancouver's  new  Police  Headquarters. 

the  Vancouver  Coat-of-Arms.  treated  in  terra  cotta 
The  outside  doors  are  of  oak  studded  with  heavy 
bronze  studs.  Above  the  doorways  are  an  ornamental 
iron  grille  I'A  feet  in  height.  The  decorative  effect  on 
the  exterior  of  all  entrances  is  in  terra  cotta. 

The  windows  throughout  the  building  are  fitted 
with  steel  sash.  Those  extending  along  the  front  ele- 
vation on  the  ground  floor  are  in  police  departments 
and  have  wrought  iron  grilles,  as  also  have  the  win- 
dows of  the  court  room  on  the  second  floor.  Bars  oi 
strap  iron  protect  the  windows  of  the  cell  rooms  on 
the  third  floor. 

The  interior  arrangements  are  of  the  most  com 
plete  description  and  the  decorative  effects,  especially 
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in  the  lower  floors,  are  extremely  lavish.  Laurentiau 
marble  wainscotting  has  been  provided  in  the  main 
hall  to  a  height  of  8  feet  6  inches,  and  in  the  entrance 
vestibule  this  trim  extends  10  feet  high.  Massive 
pilasters  of  this  material  reach  from  floor  to  ceiling  at 
each  side  of  the  doorways  in  the  entrance  hall,  a  height 
of  about  12  feet.  The  stretch  of  wall  between  the  top 
of  the  marble  panelling  and  the  ceiling  is  treated  in 
raised  plaster  panel.  The  ceiling  itself  calls  for  no 
special  comment  being  carried  out  with  a  view  to  sim- 
plicity. The  floor  of  the  entrance  vestibule  is  laid  with 
terrazzo  tile  with  inserts  of  various  colored  marbles. 
The  main  staircase  leading  from  the  ground  floor  to 
the  first  floor  and  decorated  with  marble  has  a  wrought 
iron  balustrade.    Over  the  staircase  is  a  large  steel 
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dome  with  generous  decoration  of  enriched  plaster 
and  ornamental  stained  glass,  from  which  is  suspended 
a  handsome  electric  drop  light.  The  volume  of  day- 
light entering  thorugh  a  five-light  stained  ijass  win 
dovv  on  the  staircase  landing  and  also  by  wa\  of  the 
dome  is  of  sufficient  power  to  ensure  admirable  light- 
ing in  tile  vicinity  of  the  hall  and  staircase  during  the 
da\  tunc. 

There  are  two  court  room--  on  the  first  floor  each 
measuring  about  40  feet  x  40  feet.  Both  rooms  are 
treated  with  an  oak  dado  7  feel  high  which  extends 
around  the  walls  forming  a  base  t"  the  plaster  pilasters 
which  are  carried  to  the  ceiling  beams.  The  wood 
W'ork  behind  the  judge's  bench  i-  car\ed  oak,  and  the 


remaining  interior  wood  finish  as  well  as  the  furniture 
is  also  of  oak.  The  ceiling  is  carried  out  in  a  simple 
scheme  of  enriched  plaster. 

A  first  rate  idea  of  the  general  layout  on  the  main 
floor  can  be  gained  from  a  careful  study  of  the  accom- 
panying plan.  As  will  be  gathered  from  the  drawing 
two  of  the  main  divisions  on  this  floor  are  a  parade 
room,  measuring  38  feet  6  inches  x  86  feet  and  a  large 
garage  Where  careful  provision  has  been  made  for  the 
care  of  the  numerous  motor  vehicles  used  by  the  police 
department.  The  principal  features  of  the  first  floor 
are  the  two  court  rooms  which  have  already  been  des- 
cribed. Adjoining  these  are  judge's  and  witnesses' 
rooms,  and  prisoners'  waiting  corridor,  the  latter  com- 
municating with  cells.  The  upper  hall  occupies  the 
centre  of  this  floor  and  the  general  offices  of  the  police 
department  as  well  as  apartments  for  detectives  have 
been  placed  at  the  rear.  The  court  rooms  occupying 
the  height  of  two  full  storeys  take  up  the  space  at  the 
front  of  the  second  floor  and  the  remainder  of  the 
space,  with  the  exception  of  a  public  hall,  has  been 
given  over  to  prisoners'  cell  rooms  of  which  there  are 
40  on  this  floor  alone.  The  cells  all  face  windows 
having  only  a  corridor  about  6  feet  betw  een  the  barred 
cell  door  and  the  barred  windows  which  provide  plenty 
of  light  and  air.  The  doors  of  the  cells  are  operated 
from  a  lever  box  in  the  guard's  corridor,  the  lever 
equipment  being  of  the  latest  type  and  capable  of 
controlling  the  movements  of  any  number  of  doors 
at  a  given  time.  Consultation  rooms,  guard  rooms, 
etc.,  and  lavatories  and  toilets  for  prisoners  are  also 
provided  on  the  second  floor.  The  third  floor  con- 
tains cells  with  connecting  apartments  and  male  and 
female  hospital  wards,  the  lighting  and  airing  of  the 
latter  being  particularly  effective.  There  are  67  ceils 
on  this  floor.  They  are  of  the  double  portable  steel 
type  providing  accommodation  for  twice  that  number 
of  prisoners.  On  the  fourth  floor  are  situated  the  city 
health  and  analyst's  departments.  Also  a  kitchen, 
measuring  40  x  24  feet  with  usual  accessories  for  pre- 
paring meals  for  prisoners,  photographic  department, 
museum,  gymnasium,  70  x  31  feet,  with  dressing  room 
and  lavatory  accommodation  for  the  use  of  constables, 
and  tailor  shop. 

Grouped  around  the  lower  hall  in  the  basement  are 
locker  rooms,  electricians'  department  where  is  instal- 
led the  operating  board  for  a  comprehensive  and  up- 
to-date  police  patrol  system,  and  the  police  telephone 
exchange,  room  for  linemen,  stolen  property  room  with 
fireproof  vault  in  connection,  cell  accommodations  for 
18  prisoners,  workshop  for  repairing  motor  vans,  etc. 

In  addition  to  two  electrically  controlled  elevators 
with  which  the  building  has  been  equipped,  there  is 
one  hvdraulic  elevator  for  raising  and  lowering  motor 
\ans  between  the  garage  and  the  workshop. 

Vancouver's  new  police  station  was  designed  by 
the  architectural  firm  of  Doctor.  Stewart  &  Davie,  of 
that  city,  and  C.  F.  Perry,  a  local  contractor,  carried 
out  the  general  contract. 

The  building  was  completed  towards  the  latter  part 
of  the  summer  and  represents  a  total  outlay  of  approxi- 
mately $257,000. 

"Business  as  Usual"  as  a  motto  seems  prett\ 
hard  to  beat,  but  here  is  an  improved  version  of  it 
which  has  been  adopted  by  Messrs.  Cent  \  Company, 
l  imited,  wholesale  manufacturing  electricians  of  Lei- 
cester, England,  whose  products  are  well  known  in 
I  anada:    "Business  as  Usual,  but  More  Of  It." 
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Sewage-Disposal  Works  in  European  Cities 

By  George  K.  Datcsnian 

Tl  1  ROl'Gl  l(  )l'T  England,  where  rivers  are  com- 
paratively small,  sewage  disposal  plants  are 
undergoing  reconstruction,  and  some  form  of 
bacterial  treatment  in  beds  is  being  added  to 
the  preliminary  treatment.  In  some  cases  it  has  been 
found  to  be  economical  to  turn  the  earlier  works  into 
scrap  and  build  entirely  new,  a^  at  Leeds.  The  dis- 
posal of  sludge,  except  where  it  is  carried  to  sea,  has 
been  generally  inadequate.  This  is  now  considered  by 
many  the  most  vital  problem.  In  Germany  by  several 
processes  the  problem  of  sludge  disposal  has  been  suc- 
fully  solved. 

As  to  the  present  status  of  the  art  the  following 
statements  may  safely  be  made: 

Sewage,  even  of  exceptional  concentration,  can  be 
effectively  treated  so  as  to  secure  a  clear,  odorless, 
sparkling,  non-putrescible  effluent  before  discharging 
into  a  stream  the  securing  of  which  is  a  matter  of  cost 
and  therefore  an  economic  as  well  as  a  constructive 
problem. 

Sludge  resulting  from  sewage  treatment  can  be  ren- 
dered innocuous,  practically  inodorous,  wholly  unob- 
jectionable, after  which  it  may  be  dealt  with  in  various 
ways. 

Desired  results  may  be  secured  by  certain  com- 
bi nations  of  treatment  at  a  fraction  of  the  cost  of  other 
recognized  scientific  methods  of  treatment  in  satisfac- 
tory operations. 

In  general  it  is  cheaper  to  treat  water,  when  prac- 
tical disinfection  can  be  secured,  by  the  admixture  of 
from  0.3  to  0.7  p. p.m.  of  available  chlorine  instead  of 
attempting  to  secure  an  uncertain  comparative  result 
in  the  treatment  of  sewage  effluent  by  the  admixture  of 
from  2  to  6  parts,  with  a  probability  of  having  to  resort 
t«.  an  equal  amount  of  treatment  for  the  water  not- 
withstanding the  sewage  treatment. 

Xotable  as  being  the  best  of  their  kinds  are  the 
following  works,  listed  according  to  methods  used: 
Hamburg,  screening  and  dilution  in  the  Elbe  ;  Dresden, 
grit  chamber  and  fine  screening  with  dilution  in  the 
Elbe:  Vienna,  efficient  collecting  systems  with  dilu- 
tion in  the  Danube;  Frankfort-on-Maine,  grit  cham- 
bers, screens,  settling  tanks,  sludge  dried  in  centri- 
fugals, further  dried  by  heat  and  burned  under  boilers 
to  produce  electric  current ;  Wilmersdorf ,  primary  set- 
tling tanks,  percolating  filters,  secondary  tanks,  sand 
filtration,  sludge  in  lagoons;  Cologne  and  Dusseldorf, 
fine  screening  and  tankage,  with  dilution  in  the  Rhine; 
Berlin  and  Paris,  farms;  London,  screens  and  tanks, 
with  dilution  in  the  Thames ;  Manchester  and  Sheffield, 
ecreens,  tanks  and  contact  beds;  Birmingham,  detri- 
tus tanks,  settling  tanks  and  percolating  filters,  sludge 
in  lagoons;  Salford,  grit  chambers,  settling  tanks, 
roughing  filter,  percolating  filters,  sludge  mixed  with 
chemicals,  pressed  and  dried.  Many  others  will  out- 
class these  when  new  works  shall  be  in  operation. 

The  quality  of  material  and  workmanship  in  sewer 
construction  are  superfine,  due  in  a  measure  to  me- 
chanics' wages  being  one-third  of  ours. 

Percolating  filters  and  their  operation  may  be  best 
studied  in  England.  Scientific  experimentation  on  this 
svstem  has  been  more  thoroughly  carried  out  in  Paris. 
The  investigations  upon  river  dilution  have  been  car- 
ried on  thoroughly  in  Germany.    Sludge  disposal,  ex- . 
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cept  where  it  is  carried  to  sea,  lias  not  been  solved  in 
England. 

The  English  sanitary  world  is  hopeful  that  we  are 
on  tlie  eve  of  developing  a  more  intensive,  economical 
and  effective  means  of  treatment  than  the  percolating 
filter. — Engineering  Record. 


Consistency  of  Concrete 

For  the  foundation  and  walls  of  buildings,  enough 
water  should  be  used  in  the  concrete  so  that  it  will  flow 
to  all  parts  of  the  mold  with  a  small  amount  of  pud- 
dling and  spading.  For  columns,  beams,  floor-slabs, 
and  roof-slabs;  the  mass  should  have  a  quaky  consist- 
ency such  as  will  tend  to  flatten  out  of  its  own  weight 
when  piled.  The  mortar  surface  of  floors  should  be 
mixed  with  sufficient  water  to  make  it  work  easily, 
but  an  excess  of  water  should  be  avoided.  Concrete 
blocks,  sills,  and  lintels  should  be  mixed  just  as  wet 
as  possible  with  the  block  machine  employed.  Blocks 
and  sills  made  of  a  mixture  wet  enough  to  be  quaky 
when  placed  in  the  mold,  will  be  dense  and  water-tight. 
Blocks  made  with  dry  materials  are  porous,  lack 
strength,  and  present  a  dead  appearance.  It  must  al- 
ways be  remembered  that  the  bonding  quality  of  ce- 
ment in  concrete  depends  upon  a  hydraulic  action  be- 
tween the  cement  and  the  water,  in  which  each  plays 
an  equally  important  part.  The  lack  of  sufficient 
water  to  complete -this  action  is  therefore  as  detriment- 
al as  the  lack  of  cement. 


Dynamite  inserted  in  lengths  of  condemned  fire 
hose  was  used  to  cut  to  pieces  the  steel  drill  barge 
"Teredo"  which  had  been  sunk  at  Panama  by  an  ac- 
cidental explosion.  It  having  been  found  impractic- 
able to  raise  it,  it  was  decided  to  cut  it  to  pieces.  The 
hose  with  its  charge  of  explosives  was  placed  along 
the  line  at  which  it  was  desired  to  direct  the  force  of 
the  blast  and,  according  to  the  "Canal  Record,"  made  a 
fairly  clean  cut.  The  sections  sheared  off  were  raised 
by  wrecking  barges  assisted  by  a  dipper  Hredge. 


The  damaged  portions  of  concrete  floors  which  have 
been  chipped  or  cracked  by  hard  usage  may  be  chip- 
ped out  with  a  chisel  and  mallet  to  a  sufficient  depth  to 
reach  the  bottom  of  the  deepest  break.  The  rough 
surface  is  then  treated  with  acid  so  as  to  bring  out  the 
solid  aggregate,  or  a  stiff  brush  is  used  to  remove  all 
the  loose  dust.  The  surface  is  washed  out  with  a  hose, 
and  when  all  the  dust  and  traces  of  acid  have  been  re- 
moved, the  recess  is  grouted  with  cement.  Before  the 
latter  has  set  granolithic  finish  is  applied  and  levelled 
up  with  the  rest  of  the  floor. 


At  the  25th  annual  convention  of  Ontario  Asso- 
ciation of  Architects,  held  recently  in  Toronto,  the 
President,  Mr.  C.  H.  Acton  Bond,  declared  it  to  be  the 
duty  of  architects  to  promote  additional  employment 
by  substituting  stont  for  terra  cotta  wherever  pos- 
sible. In  using  stone  they  were  patronizing  a  home  in- 
dustry and  the  general  policy  advocated  by  him  would 
help  materially  during  the  war  period.  The  sugges- 
tion received  the  unanimous  approval  of  the  meeting. 
The  affairs  of  the  Society  were  shown  to  be  flourish- 
ing. At  present  the  membership  is  1/2,  an  increase 
over  last  year  of  32,  while  the  finances  of  the  organiz- 
ation are  in  better  condition  than  ever  before.  The 
Toronto  city  improvements  suggested  by  the  Civic 
Guild  were  explained  to  the  meeting  by  Mr.  Edmund 
Burke  and  Air.  Frank  Wickson. 
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The  Durability  of  Creosoted  Piling 

REMARKABLY  short  life  is  attributed  to  un- 
treated Douglas  fir  piles  in  San  Francisco  and 
southern  California  ports,  about  2]/2  years  be- 
ing considered  by  some  engineers  the  longest 
that  should  be  expected.  Other  engineers  who  have 
had  more  satisfactory  experience  with  the  untreated 
piles  place  its  probable  average  life  in  service,  other 
than  in  fender  lines,  at  from  4  to  6  years.  It  is  signi- 
ficant that  100  per  cent,  of  all  the  untreated  piles  driven 
since  1906  by  one  railroad  company  in  four  Pacific 
Coast  ports  had  to  be  replaced  within  7  years.  It  is, 
therefore,  generally  agreed  that  some  form  of  treat- 
ment is  necessary  if  wooden  piles  are  to  be  used  in  the 
more  permanent  structures ;  and,  after  considerable 
experiment,  treatment  with  creosote  has  come  to  be 
the  only  method  now  used  extensively  on  the  Pacific 
Coast. 

The  question  as  to  whether  it  is  economical  to  con- 
tinue treating  piles,  now  that  creosote  costs  10.04 
cents,  as  against  7^4  cents  per  gallon  in  1912,  was  re- 
cently sent  from  the  manager's  office  to  the  engineer- 
ing department  of  a  large  company.  The  engineer 
showed  in  reply  that  a  1-cent  increase  in  the  price 
per  gallon  of  creosote  would  increase  the  cost  of  the 
treated  piles  1  cent  per  linear  foot,  and  that,  taking  the 
life  of  untreated  piles  at  8  years  and  creosoted  piles  at 
30  years,  it  would  be  economical  to  treat  piles  until 
the  cost  of  treatment  reached  32  cents  per  linear  foot, 
which  corresponds  to  a  creosote  cost  of  22  cents  per 
gallon.  These  figures  are  based  on  a  cost  for  untreat- 
ed Douglas  fir  piles  of  10  cents  per  foot,  as  against  30 
cents  for  creosoted  piles.  Assuming  $6  for  driving  in 
each  case,  a  40-foot  untreated  pile  in  place  would  be 
worth  $10  and  a  treated  pile  of  equal  length  in  place 
would  cost  $18. 

The  life  of  a  treated  pile  will  be  determined  largely 
by  the  condition  of  its  outer  surface  after  it  is  driven. 
Mechanical  injuries,  such  as  result  from  hooks,  spikes 
or  hammer  blows,  are  to  be  carefully  avoided,  but 
even  more  serious  than  these  is  the  checking  that 
may  result  from  treatment  or  that  may  develop  in 
driving.  In  addition  to  the  weakening  and  the  ex- 
posure to  the  teredo  due  to  checking,  a  new  danger 
was  discovered  recently  in  Wilmington  harbor.  In 
this  case  piles  which  had  checked  considerably  were 
found  to  be  fairly  sound  on  the  surface,  but  within 
had  been  cut  into  "lacework"  by  borers  much  smaller 
than  the  teredo.  Sections  of  these  piles  were  submit- 
ted to  experts  to  determine  whether  some  hitherto 
unknown  marine  borer  had  attacked  them,  but  careful 
examination  showed  the  borers  to  be  the  common 
limnoria,  which  had  abandoned  its  usual  method  of 
cutting  around  the  exterior  and  had  -one  inside 
through  cracks  in  the  otherwise  well-protected  sur- 
face. 

On  the  other  hand,  an  instance  of  exceptionally 
good  surface  protection  is  found  in  the  long  wharf  at 
Santa  Monica.  Piles  in  this  structure  were  treated 
and  driven  in  1S'>2  and  at  presenl  the  outer  end  of  the 
wharf  is  no  longer  in  use  and  is  being  removed  by 
breaking  the  piles  off  at  the  ground  line,  about  55 
feet  below  the  surface.  After  11  years  of  service  most 
of  the  piles  removed  arc  being  sharpened  and  rc- 
driven  in  the  repair  of  bents  beneath  an  electric  rail- 
way track,  and  the  foreman  of  the  redriving  crew  re 
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ports  them  less  liable  to  break  under  the  hammer 
than  freshly  treated  piles. 

Total  Annual  Charge  Against  Creosoted  Pile  Piers 


Interest  charges  at  4  per  cent  $0.0400 

Annual  maintenance  0500 

Replacement  fund,  20  years  0336 

Redemption  fund,  75  years  0022 

Insurance  0060 


Total  annual  charges  per  sq.  ft.  ..  $0.1318 


The  specifications  for  creosote  approved  by  the 
American  Railway  Engineering-  Association  are  ac- 
cepted as  standard.  Some  form  of  boiling  process  is 
now  used  almost  exclusively  in  the  treatment.  The 
boiling  process  was  developed  in  1892  by  John  D. 
Isaacs  for  the  Southern  Pacific  Company,  which  treats 
a  large  percentage  of  the  piles  used  in  central  and 
southern  California.  The  process  became  generally 
known,  and  at  present  five  of  the  six  timber-treating 
plants  in  Oregon  and  Washington  employ  it. 

In  this  process,  which  was  designed  primarily  for 
treating  Douglas  fir.  the  artificial  seasoning  by  boiling 
in  oil  is  said  to  weaken  the  timber  much  less  than  the 
steaming  process.  After  the  piles  are  run  into  the 
treating  cylinder  on  trucks,  creosote  at  a  tempera- 
ture of  160  degrees  Fahrenheit  is  introduced  until  the 
piles  are  covered  and  there  is  a  space  of  10  inches  be- 
tween the  surface  of  the  oil  and  the  top  of  the  retort. 
Steam  is  then  admitted  to  coils  in  the  cylinder  and  the 
temperature  of  the  oil  is  raised  to.  220  degrees.  The 
amount  of  steam  is  then  regulated  so  as  to  maintain 
the  temperature  between  220  and  225  degrees  until 
such  time  as  the  amount  of  condensation  collected 
from  the  treating  cylinder  has  decreased  to  l/&  pound 
of  water  per  cubic  foot  of  timber  per  hour.  After  this 
the  treating  cylinder  is  filled  with  creosote  at  a  tem- 
perature of  180  degrees  and  a  pressure  of  5  pounds 
per  square  inch  is  developed.  Connection  is  then 
made  with  a  measuring  tank  from  which  oil  is  pump- 
ed into  the  cylinder  until  an  amount  equal  to  10 
pounds  for  each  cubic  foot  of  timber  has  been  in- 
jected. 

Creosoted  pile  piers  of  the  construction  standard 
approved  for  the  port  of  San  Francisco  by  the  Board 
of  State  Harbor  Commissioners  arc  usually  estimated 
at  $1  per  square  foot  of  completed  pier,  exclusive  of 
bulkhead  wall  and  sheds.  This  allows  a  margin  for 
fluctuating  prices  of  materials,  as  is  shown  bv  the  fact 
that  contracts  for  two  piers  have  recently  been  let  on 
a  basis  of  84  and  81.4  cents  per  square  foot.  (  )n  the 
basis  of  a  cost  of  $1  per  square  foot  the  maintenance 
estimate  in  the  accompanying  table  was  submitted  to 
the  San  Francisco  Chamber  of  Commerce  by  a  com- 
mittee of  three  engineers  appointed  to  investigate 
dock  costs  and  governing  conditions  at  the  port  of 
San  Francisco. 

Tt  is  apparent,  therefore,  that  aside  from  any  com- 
parisons with  concrete  construction,  creosoted  piles 
can  be  expected  to  give  satisfactory  service  under 
Pacific  Coast  conditions.  Moreover,  sufficient  time 
has,  probably,  not  elapsed  to  allow  final  judgment  to 
be  passed  in  the  controversy  between  timber  and  con- 
crete under  these  conditions,  for.  as  above  noted,  piles 
which  have  been  removed  were  giving  good  service 
alter  22  years  of  use,  while  others  are  still  in  good 
condition  after  a  period  of  24  years. 
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Fire  Prevention 

OjiKor  /  mi'    Building  Codes    Private  and  Public  Fire 
I  \ c i n flushing  Appliances —Control  of  Occupancy 
H  i/  . (i  J    State  and  Municipal  Laws 

THE  Committee  on  Fire  I'revention  of  the  Ameri- 
can Society  of  Municipal  Improvements  (of 
which  Mr.  Alcide  Chausse,  liuildini;  Inspec- 
tor, Montreal,  is  Chairman),  presented  at  the 
convention  of  that  society  as  its  report,  a  statement  of 
the  resolutions  adopted  and  discussions  held  at  the 
First  American  Fire  Prevention  Convention.  Omit- 
tinj4  the  introductorv  paragraphs,  the  report  is  as  fol- 
lows : 

Topic  No.  1 — "Location"  (Exposure  Hazard). 

Note — Every  building,  and  its  contents  in  life  and  pro- 
perty, must  stand  on  some  unite,  geographical  spot;  and  carry 
t>>.  and  receive  from,  its  environing  property  measurable  fire 
hazards — hence  this  fundamental  unit  consideration. 

Resolution. — It  is  the  sense  of  this  convention  that: 
Fire  is  always  local,  originating  from  a  definite  cause  in 
a  definite  property  on  a  definite  location;  hence  every  build- 
ing— in  reasonable  relation  to  its  size,  character,  use  and  the 
congestion  of  its  location — should  be  so  constructed  as  to 
prevent  the  passage  of  fire  from  within  to  without  and  vice 
versa. 

Topic  No.  2 — "Zones  of  Danger." 

X'>te — The  aggregate  unit  fire  exposure  becomes  com- 
munal fire  exposure — hence  the  consideration  next  in  order 
of  groups  of  unit  exposures. 

Resolution — It  is  the  sense  of  this  convention  that: 
Populous  communities  should  be  divided  into  danger 
zones;  wherein  rules -reasonably  limiting,  defining  and  regu- 
lating the  presence,  form  and  use  of  property  may  be  legally 
imposed,  with  due  regard  for  the  present  and  near  prospec- 
tive congestion  of  life  and  property  in  such  areas. 

Topic  No.  3 — "Building  Construction." 

Xote — On  any  selected  site  the  consideration  next  in  or- 
der is  the  unit  building  fire  hazard — in  design,  specification 
and  construction. 

Resolution — It  is  the  sense  of  the  convention  that: 
All  building  construction  and  reconstruction — having  in 
view  the  present  and  near  prospective  congestion  of  its  loca- 
tion and  the  range  of  occupancy  proposed — should  fully  in- 
clude in  design,  specifications,  construction  and  appliances 
adequate  safeguards  against  danger  to  life  and  property.  All 
buildings  should  be  required  by  law  to  be  fitted  with  ade- 
quate fire  exits  and  escapes  proportioned  to  their  human  oc- 
cupancy in  accord  with  reasonable  exit  tests.  Outside  fire 
escapes  are  deemed  the  least  desirable  of  all  forms. 

Topic  No.  4 — "Building  Codes." 

Xote — The  aggregate  of  unit  building  construction  prob- 
lems becomes  the  like  community  problem,  or  the  Building 
Code  (state  or  local). 

Resolution — It  is  the  sense  of  the  convention  that: 

(a)  All  building  construction  and  reconstruction  should 
be  under  government  control,  state  or  local,  to  the  end  that 
the  greatest  safety  for  the  greatest  number  for  the  present 
and  future  should  be  assured; 

(b)  Each  of  the  several  states  should  adopt  a  state 
building  code  with  requirements  which  local  governing 
bodies  may  raise  but  not  lower  by  local  enactment,  said  re- 
quirements to  be  enforced  by  proper  governmental  machinery. 

(c)  The  classification  of  building  construction  is  entirely 
one  of  relative  ability  to  resist  attacks  by  fire,  and  therefore 
in  all  building  codes  the  term  "fireproof"  should  be  replaced 
by  "fire-resistant,"  and  ordinary  frame  construction  should 
be  classed  as  "combustible"; 


(d)  The  National  Eire  Protection  Association  is  hereby 
requested  to  recommend  approved  standards  of  fire-resist- 
ant construction  which  may  be  used  by  states  and  municipali- 
ties in  their  respective  building  codes. 

[Section  (d)  was  subsequently  modified  in  its  force  and 
intent  by  resolution  adopted  under  Topic  No.  8,  r'Compul- 
sory  Physical  Standards,"  whereby  the  recommendations  of 
the  National  Fire  Prevention  Association  and  other  origina- 
tors of  standards  are  to  refer  same  for  approval  to  the  Bureau 
of  Standards  of  the  Department  of  Commerce  of  the  National 
Government  at  Washington.] 

Topic  No.  5— "Protection  (Private)." 

Note — The  best  located  and  constructed  unit  building  is 
now  held  to  need  protection  (usually  water  supply  and/or 
chemicals)  to  reasonably  assure  safety  against  fire  for  the 
building  itself  as  well  as  for  its  contents  in  life  and  property 
hence  this  consideration  comes  next  in  order  after  the  ac- 
tual construction  (often  with  it). 

Resolution — It  is  the  sense  of  the  convention  that: 

(a)  Every  building — for  its  own  safety  and  that  of  its 
contents  in  life  and  property — should  be  fitted  reasonably, 
with  respect  to  its  location,  character  and  use,  with  proper 
mechanical  aids  to  discover,  alarm  and  extinguishing  fires 
and  to  resist  lightning;  and 

(b)  The  occupants  of  every  building  should  be  reason- 
ably educated  regarding  the  physical  structure  thereof,  and 
how  to  leave  same  in  a  quick  and  orderly  manner,  and  be  or- 
ganized reasonably  to  fight  fire  therein. 

Topic  No.  6— "Protection  (Public)." 

Note — Communal  fire  protection  is  essential  in  addition 
to  all  like  private  unit  agencies — hence  this  topic  in  this 
place. 

Resolution — It  is  the  sense  of  the  convention  that: 

(a)  All  communities  need  physically  a  sure  water  sup- 
ply, broadly  usable  by  citizens  for  private  fire  protection, 
under  the  least  onerous  terms — also  adequate  fire-lighting 
apparatus  with  proper  personnel  to  operate  same;  also  an 
adequate  alarm  system — all  proportionate  to  the  character, 
area  and  population  of  each  community;  and 

(b)  All  fire-fighting  forces  should  be  efficiently  organ- 
ized in  enduring  form,  under  legal  control  and  disciplined 
when  possible — their  morale  and  requirements  should  be  high 
and  solely  influenced  by  good  service  considerations;  and  the 
training  should  be  constant  and  adequate  for  efficient  fire- 
fighting  and  fire-prevention  inspection  and  the  purchase  and 
maintenance  of  the  valuable  special  mechanical  apparatus. 

Topic  No.  7 — "Equipment." 

Note — It  is  necessary  to  heat,  light,  ventilate  and  other- 
wise "equip"  every  unit  building  wherever  located;  and  this 
equipment  is  all  productive,  and/or  receptive,  of  fire  hazard 
— hence  its  appropriate  consideration  at  this  point. 

Resolution — It  is  the  sense  of  the  convention  that: 
All  equipment  for  buildings  should  be  adequately  design- 
ed and  constructed  with  respect  to  its  fire  hazard — produc- 
tive or  receptive — and  that  its  use  should  be  predicated  on 
reasonable  compliance  with  such  requirements,  and  should 
be  reasonably  regulated  everywhere  by  law. 

Topic  No.  8 — "Compulsory  Physical  Standards." 

Note — If  the  thought  is  sound  that  reasonable  enforced 
laws  are  necessary  to  control  the  purely  physical  problems 
of  so  constructing,  protecting  and  equipping  buildings  as  to 
abate  fire  waste,  then  it  becomes  of  maximum  importance  to 
define  uniformly  and  precisely  the  not  unduly  burdensome 
technical  physical  things  required  in  such  laws  by  the  best 
experience — hence  this  consideration  at  this  point. 
Resolution — It  is  the  sense  of  the  convention  that: 
In  view  of  the  growth  of  state  laws  and  municipal  ordin- 
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ances  to  prevent  the  appalling  loss  of  life  due  to  fire  and  to 
control  fire  waste  by  the  widespread  legal  imposition  of 
physical  requirements  upon  construction,  protection  and 
equipment  of  buildings,  it  is  now  important  that: 

(a)  Physical  standards  on  this  entire  subject  be  formu- 
lated which  may  be  generally  and  legally  imposed  without 
undue  hardship  or  cost  upon  the  public;  and 

(b)  That  the  federal  government  through  its  Bureau  of 
Standards  of  the  Department  of  Commerce  should  arrange 
to  review  such  standards  for  approval  and  promulgation  in 
uniform  language,  to  the  end  that  they  may  be  used  by  states 
and  municipalities  in  laws  and  ordinances;  and  therefore  be 
it  further 

Resolved : 

(c)  That  the  National  Fire  Protection  Association  be 
requested  through  its  Executive  Committee  to  arrange  for  a 
conference  of  delegates,  with  the  chairman  of  this  convention 
as  chairman;  from  the  American  Society  for  Testing  Ma- 
terials, the  American  Society  of  Mechanical  Engineers,  the 
American  Society  of  Civil  Engineers,  the  American  Institute 
of  Electrical  Engineers,  and  all  kindred  national  societies 
having  standards  bearing  on  this  subject,  for  the  purpose  of 
collecting  such  standards  for  submission  to  the  federal  gov- 
ernment; and  be  it  further 

Resolved: 

(d)  That  the  conference  thus  formed  be  requested  to 
take  the  necessary  steps  to  bring  these  resolutions  before 
Congress  and  to  secure  the  required  legislation  at  the  earli- 
est opportunity. 

Topic  No.  9 — "Occupancy"  and  Topic  No.  10 — "Annual  Oc- 
cupancy." 

Note — Every  use  or  "occupancy"  of  any  building  con- 
tains in  itself  an  inherent  fire  hazard  to  that  structure  and  its 
contents  in  life  and  property,  and  also  to  its  environing  com- 
munity; hence  consideration  here  of  this  danger  in  com- 
pleted buildings. 

Resolution — It  is  the  sense  of  the  convention  that: 

(a)  The  individual  occupancy  hazard  (the  relative  fire 
hazard  to  life  and  property  in  any  given  building  inherent  in 
any  given  pursuit)  should  be  definitely  controlled  as  to  con- 
struction by  the  building  code;  and  as  to  management  by 
proper  police  (or  equivalent)  continuous  regulation  to  assure 
reasonable  safety  of  life  and  property  therein; 

(b)  The  general  occupancy  hazard  (the  relative  com- 
munity hazard  inherent  in  any  given  pursuit)  should  be  defin- 
itely controlled  in  every  populous  community  by  law,  which 
should  exclude  extra  hazardous  pursuits,  ?nd  properly  place 
and  '  safeguard  by  appropriate  rules  permissible  hazardous 
pursuits  in  their  appropriate  danger  zone  (or  other  like  de- 
limited area);  and 

(c)  The  control  of  occupancy  conditions,  through  re- 
quirements imposed  by  law,  is  essential  for  the  abatement  of 
fire  waste  of  life  and  property;  and  this  control  to  be  actual 
and  effective  should  cover  all  property  (at  least  in  cities)  ami 
continuously — at  least  once  annually — and  upon  every  sub- 
stantial change  of  tenancy,  through  the  agency  of  an  occu- 
pancy license  based  upon  competent  legal  inspection  by  the 
fire-fighting  force  or  an  adequate  similar  agency. 

Topic  No.  11 — "Management." 

Note — The  preceding  topics  all  dealt  almost  exclusively 
with  physical  means  to  control  and  present  fire  waste.  This 
topic  considers  the  moral  as  well  as  physical  subject  of  clean- 
ly and  orderly  daily  living  in  property  and  its  beneficial  in- 
fluence in  abating  ami  controlling  lire  waste. 

Resolution — It  is  the  sense  of  the  convention  that: 
Based  on  evidence  and  opinions  obtainable  approximate- 
ly one-half  of  all  fire  waste— including  avoidable  fires  with- 
out fraud  as  well  as  arson  fires — arises  from  ignorant,  shift- 
less, dirty  and  vicious  use  of  property   (which  condition 


causes  an  approximate-like  proportion  of  sickness  and  im- 
morality in  all  populous  centres)  and  therefore  minimum 
continuing  requirements  as  to  clean  and  orderly  living  and 
the  suppression  of  dangerous  fire-breeding  nuisances  (such 
as  the  snap  match,  dangerous  smoking,  careless  storage  of 
rubbish,  ashes,  etc.)  should  be  imposed  by  law  in  all  com- 
munities, through  the  agency  of  the  police  power,  acting 
through  state  and  municipal  fire  marshal  (or  like  officials), 
using  the  active  fire-lighting  organization  for  inspections  as 
much  as  possible  and  all  volunteer  aid  procurable. 

Topic  No.  12 — "Legislation." 

Note — This  topic  considers  the  need  and  scope  of  legis- 
lation to  control  fire  waste. 

Resolution — It  is  the  sense  of  this  convention  that: 

While  fire  loss  of  life  and  property  is  always  local  in  in- 
ception, its  result  is  national  in  effect,  and  hence  its  control 
must  be  effected  by  the  operation  of  a  sum  total  of  state  and 
municipal  laws  which  will  suppress  the  range  of  fire  hazards 
to  an  attainable  minimum  everywhere  and  all  the  time;  and 
that  by  this  course  alone  can  the  sum  total  of  fire  waste  of 
life  and  property  be  speedily  and  substantially  reduced,  and 
the  cost  of  fire  insurance  (which  reflects  this  total  loss)  be 
lessened  throughout  the  country. 
Topic  No.  13— "Education." 

Note — No  programme  can  succeed  unless  understood  by, 
and  in  sympathy  with,  the  mass  of  people;  hence  considera- 
tion here  of  the  problem  of  widely  informing  the  nation 
about  the  physical  phases  of  fire  danger  and  waste  and  the 
imperative  need  of  reasonable  legal  regulation  on  the  sub- 
ject. 

Resolution — It  is  the  sense  of  this  convention  that: 

Education  of  the  public  about  fire  danger  and  waste  of 
life  and  property  should  be  provided  in  all  laws,  ordinances 
and  regulations  on  the  subject;  and  all  interests  concerned 
should  not  only  join  issue  in  collecting  accurate  and  authori- 
tative data,  but  make  equal  effort  to  disseminate  this  infor- 
mation regularly  and  continuously  among  all  the  people  in 
readily  understandable  language,  to  the  end  that  they  may 
not  only  accept,  but  demand  proper  fire  waste  regulation  and 
live  in  full  accord  therewith. 
Topic  No.  14 — "Insurance." 

Note — Despite  all  future  effort  and  regulation  some  fire 
waste  must  continue,  hence  consideration  here  of  insurance, 
or  the  distribution  financially  of  this  waste. 

Resolution — It  is  the  sense  of  this  convention  that: 

(a)  The  several  states,  territories  and  provinces  should 
not  only  assure  that  permissible  fire  insurance  is  stable  finan- 
cially, but  that  the  form  of  contract  should  be  as  clear,  brief, 
explicit  and  sound  as  possible  and,  as  nearly  as  may  be.  uni- 
form in  substance  in  all  these  jurisdictions,  to  the  end  that 
all  such  policies  permitted  to  issue  throughout  the  countr\ 
may  equally  and  adequately  protect  all  citizens,  including  the 
ignorant  and  inexperienced;  and 

(b)  Said  jurisdictions  should  as  nearly  as  possible  adopt 
uniform  regulations  governing: 

1.  Issuance  of  fire  policies  on  property. 

2.  Licensing  of  fire  insurance  agents  and  brokers,  and 

3.  Licensing  of  lire  insurance  adjusters: 

To  the  end  that  only  reasonable  insurance  contracts  will 
be  permitted  on  property,  and  that  only  men  of  sound  char 
acter  will  be  admitted  to  the  business  of  writing  lire  insur- 
ance and  adjusting  lire  losses,  thus  discouraging  arson  and 
complicity  with  fraudulent  losses. 


A  large  amount  of  re-construction  is  being  carried  out 
by  the  Montreal  Tramways  Company.  The  track  in  various 
parts  of  the  city  arc  being  relaid.  and  new  intersections  of 
IS!  lb.  rails  put  in.  This  is  in  accordance  with  the  programme 
of  improvements  outlined  by  Mr.  W.  F.  Graves,  the  chief 
engineer. 
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Tat  cuts  and  the  War 

IU  St.inUv  l.inhtfoot,  Registered  Patent  Attorney, 
Lumsden  Building,  Toronto. 

I\  order  to  meet  the  need  of  manufacturers  and  inventors 
for   information   concerning   their   actual   position  in 
view  «>f  existing  circumstances,  a  general  review  of 
the  patent  situation  both  here  and  in  Great  Britain 
i-  given,  dispensing  with  technicalities  which  would  only  be 
misleading  t.'  anyone  not  well  acquainted  with  the  patent 
law. 

In  the  first  place  the  provisions  which  have  been  made 
m  both  Canada  and  Great  Britain  are  almost  identical,  and 
in  treating  the  requirements  and  provisions  of  the  new 
>rdcr  which  has  been  passed  under  the  War  Measure  Act, 
1914,  m  this  country,  it  may  be  taken  for  granted  that  the 
same  applies  on  the  other  side  of  the  water,  excepting  where 
otherwise  referred  to. 

Patentees  or  applicants  for  patents  who  have  volunteered 
for  active  service,  or  who  for  other  reasons  arising  from 
the  state  of  war,  are  unable  to  file  such  documents  or  do 
such  other  acts  as  are  required  by  the  Patent  Office  within 
a  certain  time,  may  be  granted  extension  of  time  for  the 
filing  of  such  documents,  the  duration  of  such  extension  be- 
ing governed  by  the  particular  conditions  of  the  case.  The 
extension  may  also  be  granted  when  it  is  shown  that  the 
documents  could  have  been  tiled,  but  under  the  circumstances 
arising  from  the  state  of  war  this  would  be  prejudicial  to 
the  rights  or  interests  of  the  applicant  or  patentee. 

It  appears  to  be  the  general  opinion  that  the  annulment 
of  patents  held  by  or  giving  benefit  to  persons  who  are  sub- 
jects of  a  state  at  war  with  His  Majesty  comes  automatically 
into  force  and  that  every  patent  so  held  is  now  void.  This 
is  not  so  and  only  takes  place  upon  request  being  made  to 
the  Commissioner  by  some  person  who  intends  to  manufac- 
ture the  patented  article,  or  otherwise  commercially  promote 
the  same  in  a  manner  calculated  to  be  in  the  interests  of 
commerce,  either  throughout  the  Dominion  or  locally.  The 
Commissioner  may  annul  a  patent  under  the  terms  of  this 
Act  at  his  own  discretion,  however,  without  request  if  he 
deems  it  advisable. 

Applicants  for  the  voidance  of  a  patent  under  this  Act 
should  present  at  the  Patent  Office,  a  petition,  together  with 
the  prescribed  fee  of  $10.00.  The  Commissioner  will  then, 
if  he  deems  the  application  to  warrant  it,  annul  the  patent, 
either  totally  or  partially  and  retain  the  right  to  revoke 
such  voidance  or  suspension  at  any  time  if  necessary.  Where 
the  case  demands,  the  Commissioner  may  require  and  im- 
pose certain  terms  and  conditions. 

Subjects  of  a  state  at  war  with  His  Majesty  are  also 
liable  to  have  any  of  their  proceedings  on  patent  applica- 
tions voided  or  suspended. 

Provision  is  also  made  to  prevent  subjects  of  a  state  at 
war  with  His  Majesty  from  making  assignments  of  their  pa- 
tents for  the  purpose  of  avoiding  the  provisions  of  this  Act 
and  such  assignments  are  liable  to  be  declared  invalid.  Manu- 
facturers purchasing  German  or  Austrian  -patents,  at  the 
present  time,  should  take  particular  note  of  this  fact. 

Several  applications  have  already  been  registered  by 
Canadian  manufacturers  for  the  annulment  of  patents  under 
this  Act  and  by  taking  full  advantage  of  these  provisions, 
the  commercial  activity  of  this  country  will  be  materially 
increased. 

The  British  Patent  Office  has  also  made  arrangements 
regarding  documents  intended  for  countries  at  war  in  which 
the  lodging  of  patents  may  be  difficult.  These  documents 
should  be  filed  through  the  British  Patent  Office,  when  the 
Comptroller  will  date-stamp  them  and  retain  until  such  times 
as  conditions  would  make  it  safe  to  forward  to  their  destina- 
tion by  this  means.  Official  evidence  will  be  shown  that  the 
papers  were  fully  executed  and  forwarded  for  filing  on  speci- 
fied dates.  Foreign  renewal  fees,  etc.,  may  also  be  paid  in 
a  like  manner. 


Personal  Mention 


Mr.  F,  N.  Smith,  Resident  Engineer  of  Construction 
For  ithe  Canadian  Northern  Pacific  Railway  at  Hennings- 
ville,  B.C.,  has  been  elected  a  Member  of  the  American 
Society  of  Civil  Engineers. 

Mr.  A.  F.  Macallum,  City  Engineer  of  Hamilton,  Ont., 
was  elected  First  Vice-President  of  the  American  Society 
of  Municipal  Improvements  at  the  annual  convention  of  that 
body  held  recently  in  Boston. 

Mr.  D.  R.  Weber,  Assistant  Superintendent  at  Revel- 
stoke,  B.C.,  for  the  well-known  Vancouver  contracting  firm 
of  Messrs.  Grant,  Smith  &  Company  &  McDonnell,  Limited, 
has  been  elected  an  Associate  Member  of  the  American  So- 
ciefy  of  Civil  Engineers 

The  New  Chief  Architect  of  the  Department  of 
Public  Works 

Mr.  Edgar  Lewis  Horwood,  A..R.C.A.,  F.R.A.I.C,. 
whose  appointment  to  the  position  of  Chief  Architect  of 
the  Department  of  Public  Works,  at  Ottawa,  in  succession 
to  Mr.  David  Ewart,  was  recorded  in  our  issue  of  October 


Mr.  E.  L.  Horwood. 


7,  was  born  in  Monmouthshire,  England,  in  1868  and  was 
educated  at  the  St.  John's  College,  Frome,  and  at  the  Pres- 
cott  High  School.  He  came  to  Canada  in  1882  and  studied 
architectural  work  in  New  York  and  Buffalo.  He  went  in- 
to private  practice  at  Ottawa  in  1893  and  continued  until 
his  appointment  to  the  Federal  position.  Among  the  vari- 
ous important  and  attractive  edifices  at  Ottawa  which  he 
has  designed  are  the  Carnegie  Public  Library,  St.  Luke's 
Hospital,  Ottawa  Collegiate  Institute  and  Sun  Life  Build- 
ing. From  1907  to  1909  he  was  President  of  the  Ottawa 
Chapter  of  the  Ontario  Association  of  Architects.  He  is 
an  Associate  of  the  Royal  Canadian  Academy  of  Arts  and 
a  Fellow  of  the  Royal  Architectural  Institute  of  Canada. 
He  was  gazetted  a  Captain  in  the  43rd  Regiment,  D.C.O.R., 
in  April  of  this  year. 

Dr.  Allan  J.  McLaughlin,  Chief  Sanitary  Expert  of  the 
International  Joint  Commission,  Washington,  D.C.,  has  been 
appointed  City  Health  Commissioner  of  Massachusetts.  It 
was  Dr.  McLaughlin,  it  will  be  recalled,  who  assumed  charge 
of  the  sanitary  survey  work  for  the  International  Joint 
Commission  which  was  created  to  study  the  pollution  of 
the  boundary  waters  between  Canada  and  the  United  States 
and  report  upon  methods  of  correcting  such  abuses  as  were 
found  to  exist,  with  special  reference  to  the  spread  of  ty- 
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phoid  fever.  Among  sanitary  engineers  the  report  of  his 
survey  of  the  Great  Lakes,  among  other  publications,  is 
well  known. 

Mr.  Frank  W.  Skinner,  for  many  years  Senior  Associ- 
ate Editor  of  the  Engineering  Record,  is  now  associated  in 
consulting  practice  with  Mr.  C.  E.  Fowler,  of  Seattle,  Wash., 
specializing  in  bridge  and  structural  steel  work,  foundations, 
and  general  civil  engineering  field  construction  methods. 
Mr.  Skinner  is  established  in  new  offices  at  45  Broadway, 
New  York  City. 

Mr.  Alexander  Potter,  Consulting  Engineer,  New  York 
City,  whose  name  will  be  familiar  to  many  of  our  readers 
as  a  contributor  to  this  journal,  presented  a  paper  relating 
to  the  sewage  treatment  plant  at  Moorestown,  N.J.,  at  the 
Twenty-first  Annual  Convention  of  the  American  Society 
of  Municipal  Improvements  held  at  Boston.  An  abstract 
of  Mr.  Potter's  paper  is  given  elsewhere  in  this  issue. 

Lt.-Col.  Mitchell's  Important  Appointment 

Mr.  Chas.  H.  Mitchell,  the  well-known  Toronto  consult- 
ing engineer,  who  was  formerly  Intelligence  Officer  of  the 
headquarters  of  the  Second  Division  at  Toronto,  has  been 


Lt.-Col.  C.  H.  Mitchell. 

promoted  to  the  rank  of  Lieut. -Col.,  and  appointed  General 
Staff  Officer  on  the  Headquarters  Staff  <>l  the  hirst  Con- 
tingent. The  appointment  given  to  Lieut.-Ccl.  Mitchell  is 
one  of  the  highest  honors  in  the  offering  of  the  Canadian 
Militia. 

Mr.  H.  A.  McLean,  City  Engineer  of  Sarnia,  Out.,  is 
terminating  his  engagement  with  the  city  at  the  end  oi  this 
month. 

Mr.  A.  Chausse,  Building  Inspector  of  Montreal,  was  a 
visitor  at  the  annual  meeting  of  the  American  Society  for 
Municipal  Improvements  at  which  he  read  a  paper  on  "Fire 
Prevention." 

Mr.  R.  M.  Milan,  Saskatoon,  has  been  appointed  elec- 
trical superintendent  of  the  Dominion  Government  interior 
storage  elevator  at  Moose  Jaw.  Mr.  Milan  will  have  charge 
both  of  the  installation  and  operation  of  the  elevator. 

Mr.  Ralph  Modjeski,  of  Chicago,  has  been  retained  as 
consulting  engineer  for  the  Second  Narrows  llridgc  at  Van- 
couver, B.C.,  tilling  the  place  made  vacant  by  the  retirement 
of  Sir  John  Wolff- Harry.  Mcssi-.  <  In  el. mil  and  Cameron, 
of  Vancouver,  are  handling  the  matter  locally  as  resident 

engineers, 

Mr.  Geo.  Janin,  Chief  Municipal  Engineer  of  the  city 
of  Montreal,  has  been  busily  engaged  in  organizing  an  en- 


gineering corps  for  active  service  in  Europe.  At  the  last 
word,  Mr."  Janin  had  received  applications  from  some  three 
hundred  prospective  recruits.  Drills  are  already  being  held. 
It  is  of  interest  to  note  that  sixty-five  of  Mr.  Janin's  appli- 
cants are  of  Belgian  nationality.  Of  the  total  number  of 
recruits,  one  hundred  are  employed  by  the  Corporation  of 
Montreal. 

Mr.  Jas.  White,  Assistant  to  the  Chairman  of  the  Com- 
mission of  Conservation,  Ottawa,  advises  us  that  the  Com- 
mission has  engaged  the  services  of  Mr.  Thos.  Adams,  late 
Senior  Town  Planning  Adviser  to  the  Local  Government 
Board  of  Great  Britain.  Mr.  Adams  is  a  recognized  author- 
ity on  his  subject  and  is  regarded  as  the  foremost  man  in 
the  profession  in  the  Old  Country.  (Erratum. — In  our  issue 
of  October  14  it  was  erroneously  reported  that  Mr.  Thos. 
Mawson  had  been  engaged  by  the  Commission). 

Mr.  George  W.  Coburn,  district  engineer  of  the  Can- 
adian Pacific  Railway  at  Souris,  Man.,  has  been  appointed 
district  engineer  at  Brandon,  Man.  Mr.  Coburn  started 
work  for  the  Canadian  Pacific  in  1S9G  as  rodman  and 
draughtsman  at  Franham,  Que.  From  1900  to  1902  he  was 
engaged  on  construction  work  on  various  parts  of  the  sys- 
tem, and  in  1902  became  assistant  district  engineer  and 
draughtsman  at  Souris.  He  later  served  in  similar  capacity 
at  Brandon  and  at  Moose  Jaw,  Sask.  Since  1907  he  has 
been  district  engineer  at  Souris. 


Mr.  Chas.  A.  Tilden.  for  many  years  identified  with 
civil  engineering  work  in  Canada,  died  recently  in  Chicago. 


Mr.  Harry  B.  Curtis,  contractor,  who  had  been  in  busi- 
ness at  Medicine  Hat  for  the  last  five  years,  succumbed  re- 
cently from  injuries  received  in  an  automobile  accident. 


St.  John,  N.B.,  Prosperous 

FUOM  St.  John,  N.B.,  we  are  in  receipt  of  encourag- 
ing reports  concerning  business  and  manufacturing 
conditions.  Almost  all  the  manufacturing  concerns 
are  running  full  time  and  some  are  working  over 
time.  Particularly  is  this  the  case  in  the  woodworking  in- 
dustry. Messrs.  Murray  &  Gregory,  Limited,  who  employ 
350  hands,  arc  doing  night  work  in  some  of  their  depart- 
ments, while  Messrs.  Campbell  Brothers,  axe  and  edge  tool 
makers,  record  an  increased  demand  for  high  grade  goods. 
One  firm  manufacturing  boxes  and  box  shooks,  another 
firm  of  wholesale  shoe  dealers,  and  still  another  firm  of 
bedding  manufacturers,  find  much  encouragement  in  the  out- 
look. We  mention  these  facts  to  show  the  manner  in  which 
business  activity  is  distributed  in   the  constructional  field. 

Announcement  is  made  that  the  Intercolonial  Railway 
has  taken  over  the  Valley  Railway.  This  will  mean  addi- 
tional railway  projects  at  an  early  date. 

In  the  building  line,  construction  has  commenced  on  the 
new  tuberculosis  hospital.  On  St.  James  Street  a  lar.ne  Sal- 
vation army  Sheller  is  to  take  the  place  of  the  Metropole 
which  was  destroyed  by  lire  last  year. 

Recently  the  City  Council  invited  the  citizens  to  sub 
scribe  to  a  bond  issue  of  $24,000  for  public  improvements. 
Within  a  short  lime  nearly  double  the  amount  required  was 
subscribed. 

The  Hamilton  Hoard  of  Trade  is  strongly  in  favor  of 
the  construction  of  the  proposed  bridge  which  would  cut 
away  the  Valley  Inn  hill  when  the  Hamilton-Toronto  con 
crete  roadway  is  built.  The  sub-committee  on  good  roads 
has  obtained  an  estimate  from  the  Hamilton  Bridge  Works 
"ii  the  cost  of  such  a  bridge,  the  figure  obtained  being 
1988,000  for  a  bridge  I. (too  feet  in  length.  Another  plan 
for  a  bridge  slightly  over  1.000  feet  long  will  be  submitted 
to  the  bridge  works  shortly  for  an  estimate.  Mr  D.  15. 
Wood  is  President  of  the  Hamilton  Board  of  Trade. 
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Railway  Company,  read  a  paper  on  "Wood  Frame  Cars 
in  Freight  Trains  of  Today."  .Mr.  L.  C.  Ord,  assistant  master 
car  builder  of  the  C,  1'.  K.,  presided. 

Building  operations  are  to  commence  shortly  on  the 
proposed  public  market  at  Maisonneuve,  plans  for  which 
have  been  prepared  by  Mr.  M.  Dufresne,  Montreal.  The 
building,  which  is  estimated  to  cost  $100,000,  will  be  2l/2 
storeys  high,  of  brick,  granite,  and  stone  construction. 

Of  the  new  work  in  progress  for  the  Canadian  Vickers 
Limited,  at  Montreal,  mention  may  be  made  of  an  engine 
and  boiler  house  estimated  to  cost  $165,000.  The  new 
plant  is  being  erected  according  to  the  plans  of  Sir  Wm. 
Arrol,  of  Glasgow,  Scotland,  and  the  general  contractor  is 
Mr.  E.  G.  M.  Cape,  Montreal. 

The  new  Customs  House  at  Fort  William,  Ont.,  which 
is  being  erected  for  the  Dominion  Government  by  Contrac- 
tor W.  Braden  at  a  cost  of  $175,000,  is  making  good  pro- 
gress. The  exterior  work  is  now  nearing  completion.  The 
building  will  be  three  storeys  high,  of  reinforced  concrete, 
stone  and  brick  construction. 

At  Ottawa,  steel  work  is  in  progress  on  the  new  church 
which  is  being  erected  on  Fairmont  and  Wellington  Streets 
by  the  Capuchin  Fathers.  The  building,  which  is  to  be  of 
stone  construction,  will  cost  $156,000.  The  architect  is  Mr. 
Chas.  Brodeur,  of  Hull,  Que.,  and  the  general  contractors 
are  Messrs.  Noel  &  Monette,  Ottawa. 

The  new  chain  factory  at  Niagara  Falls,  Ont.,  erected 
for  the  Dominion  Chain  Company  according  to  plans  pre- 
pared by  Mr.  E.  D.  Pitt,  is,  nearing  completion.  The  plant, 
which  has  cost  $150,000,  has  been  erected  by  Messrs.  S. 
Austin  &  Sons,  Cleveland.  The  building  is  two  storeys 
high,  of  reinforced  concrete  construction. 

Building  operations  have  commenced  on  a  new  edifice 
at  the  •  corner  of  Lowther  Avenue  and  St.  George  Street, 
Toronto,  for  the  First  Church  of  Christian  Science.  The 
estimated  cost  is  $100,000.  Mr.  S.  S.  Beman,  Chicago,  is  the 
architect,  and  the  general  contractors  are  the  Sutherland 
Construction  Company,  Limited,  Toronto. 

At  Sherbrooke  and  Montcalm  Streets,  Montreal,  build- 
ing operations  are  to  start  on  a  new  library  building  esti- 
mated to  cost  $200,000.  Detail  plans  are  not  completed  and 
the  contract  is  yet  to  be  approved  by  the  city  council.  Mr. 
E.  Payette,  of  Montreal,  is  the  architect,  and  the  Founda- 
tion Company,  Limited,  have  the  contract  for  the  founda- 
tions. 

As  previously  reported  in  this  journal,  work  is  in  pro- 
gress at  Toronto  on  a  factory  building,  estimated  to  cost 
$1,250,000,  for  the  Canadian  Kodak  Company,  Limited,  To- 
ronto. The  plant  will  consist  of  five  reinforced  concrete 
buildings.  The  general  contractor  is  Mr.  C.  E.  Deakin, 
Montreal,  while  the  architect  and  engineer  is  Mr.  C.  K. 
Flint. 

Charlottetown,  P.E.I.,  reports  plasterng  work  in  pro- 
gress on  the  new  church  which  is  being  erected  for 
St.  Dunstan's  R.  C.  Cathedral  at  a  cost  of  $200,000. 
The  new  building,  progress  on  which  lias  been  reported  in 
these  columns  from  time  to  time,  is  of  steel,  brick  and  stone 
construction.  The  general  contractors  are  Messrs.  J.  S. 
Metcalf  Company,  Montreal. 

At  a  meeting  of  the  special  committee  appointed  re- 
cently by  the  various  municipalities  interested  in  the  pro- 
ject of  constructing  a  permanent  roadway  from  Toronto  to 
Oshawa,  it  was  decided  to  ask  the  provincial  government  to 
make  a  survey  of  the  road  and  estimate  the  cost  of  a  16-ft. 
concrete  roadway  with  gravel  shoulders  and  a  concrete  base 
7-in.  thick.    The  estimated  cost  is  $170,000. 

Fraser,  Brace  &  Company,  the  contractors  for  the 
hydro-electric  plant  of  the  Cedars  Rapids  Manufacturing 
and  Power  Company,  have  nearly  finished  their  contract, 
and  it  is  probable  that  the  latter  concern  will  begin  supply- 


EASTERN  CANADA 

The  Western  Foundation  Company  of  Canada,  Limited, 
has  been  incorporated  at  Toronto  with  a  capital  of  $200,000. 

Ihe  l  anadiaii  Shipbuilding  iS;  Drydock  Company,  Lim- 
ited. Owen  Sound,  Out.,  has  been  incorporated  with  a  capi- 
tal of  $2,000,000. 

In  answer  to  several  enquiries,  we  may  say  that  no  ap- 
pointment has  yet  been  made  to  the  vacant  city  engineer- 
ship  of  Ottawa.    Mr.  F.  C.  Askwith  is  Acting  City  Engineer. 

A  new  sewage  disposal  plant  for  the  east  end  of  the 
city  of  London,  Ont.,  is  under  consideration.  Plans  have 
been  prepared  by  Mr.  Willis  Chipman,  consulting  engineer, 
Toronto. 

Plans  are  being  prepared  for  a  furniture  factory  which 
Mr.  J.  E.  Baechler  proposes  to  erect  at  Goderich,  Ont.,  at 
a  cost  of  $50,000.  The  architect  is  Mr.  J.  Fowler,  Goderich, 
Ont.    Work  has  not  yet  started. 

Foundation  work  is  under  way  for  a  new  school  on 
Dund'urn  Street,  Hamilton,  estimated  to  cost  $100,000.  The 
building  is  to  be  two  storeys  high,  of  brick  construction. 
Mi  -srs.  Stewart  &  Witton  are  the  architects. 

Mr.  Norman  McLeod,  the  contractor  for  the  construc- 
tion of  the  filtration  system  which  the  city  of  Montreal  is 
installing  at  a  cost  of  $1,000,000,  has  been  granted  an  ex- 
tension of  one  year  for  the  completion  of  the  work. 

Foundation  work  has  been  completed  for  a  six-storey 
reinforced  concrete  apartment  house  building  which  \s  to 
be  erected  on  Bay  Street  South,  Hamilton,  at  a  cost  of 
$100,000.    The  architects  are  Messrs.  Stewart  &  Witton. 

Operations  are  proceeding  on  the  erection  of  the  new 
St.  Francis  R.  C.  Church  on  Grace  Street,  Toronto.  The 
building  is  of  stone,  steel  and  brick  construction  and  is 
costing  $100,000.  The  architect  is  Mr.  A.  W.  Holmes,  To- 
ronto. 

Exterior  work  on  the  addition  to  the  University  of  Ot- 
tawa is  nearing  completion.  The  work  upon  completion  will 
cost  $150,000.  Mr.  C.  P.  Meredith,  Ottawa,  is  the  architect, 
and  the  contractors  are  Messrs.  C.  E.  Deakin,  Limited,;  of 
Montreal. 

Lloyd,  Blackmore  &  Company,  Limited,  have  been  ap- 
pointed architects  for  the  Smiths  Falls  Aluminum  &  Brass 
Foundry  Company  on  a  building  which  will  cost  in  the 
neighborhood  of  $15,000.  They  expect  to  call  for  tenders  in 
the  near  future. 

The  township  of  Barton  (Hamilton)  is  contemplating 
the  installation  of  a  sewerage  system.  An  outline  of  the 
scheme  has  been  prepared  by  Mr.  A.  F.  Macallum,  City 
Engineer  of  Hamilton  and  Mr.  A.  Nicholson,  Township 
Engineer  of  Barton. 

At  North  Bay  there  is  under  construction  a  new  build- 
ing for  the  French  Roman  Catholic  church.  The  basement 
only  will  be  completed  this  season.  The  main  building  will 
probably  be  started  next  spring.  The  estimated  cost  of 
the  church  is  $100,000. 

At  Montreal,  the  Board  of  Control  has  decided  to  carry 
on  all  public  work  possible  in  order  to  provide  for  the  un- 
employed. It  is  stated  that  work  in  sight  will  provide  labor 
for  10,000  men  for  six  weeks  from  November  1st.  The  rate 
of  wages  will  be  $2.50  a  day. 

At  a  meeting  of  the  Canadian  Railway  Club,  Montreal, 
Mr.  G.  E.  Smart,  master  car  builder  of  the  Intercolonial 
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ing  power  early  next  year.  The  work  of  constructing  the 
canal  is  finished,  the  power  house  is  complete,  and  all  the 
heavy  machinery  has  been  installed.  The  two  transmission 
lines,  one  to  Montreal  and  the  other  to  Messena,  N.Y.,  are 
well  on  their  way  to  completion. 

At  Ford  City,  Ont.,  a  new  factory  is  being  erected  at  ;>. 
cost  of  $300,000  for  the  Ford  Motor  Company  of  Canada. 
The  building  is  to  be  six  storeys  high,  200  ft.  x  195  ft.  in 
dimensions,  of  steel  and  reinforced  concrete  construction. 
The  architects  are  Messrs.  John  Graham  &  Company,  of 
W  indsor,  and  the  general  contractors  are  Messrs.  Wells  & 
Gray.  Toronto.  The  Canadian  Bridge  Company,  of  Walker- 
ville,  have  the  contract  for  the  steel  work. 


WESTERN  CANADA 

Plans  for  the  proposed  grain  elevator  at  Vancouver  have 
been  completed  and  it  is  understood  that  tenders  for  the 
erection  of  the  building  will  be  called  shortly. 

Tenders  are  to  be  invited  shortly  for  a  new  8-roomed 
school  building  at  Point  Grey,  B.C.  The  building  will  be  of 
reinforced  concrete,  stone  and  brick  construction.  The  es- 
timated cost  is  $50,000. 

At  a  meeting  of  the  Manitoba  Branch  of  the  Canadian 
Society  of  Civil  Engineers  held  recently  in  Winnipeg.  Mr. 
W^.  G.  Chace  gave  an  outline  of  the  work  done  in  connec- 
tion with  the  Shoal  Lake  water  scheme. 

The  new  Provincial  Parliament  Buildings  at  W  innipeg, 
now  in  course  of  construction,  are  up  two  storeys.  The  di- 
mensions of  the  building  are  340  ft.  x  320  ft.  and  the  esti- 
mated cost  is  $2,000,000.  The  architect  is  Mr.  F.  W.  Simon 
and  the  general  contractors  Messrs.  Thos.  Kelly  &  Sons, 
Winnipeg. 

November  30th  is  the  closing  date  for  submitting  com- 
petitive designs  for  the  proposed  Civic  Centre  at  Vancouver. 
The  authors  of  the  designs  placed  first  and  second  will  be 
awarded  premiums  amounting  to  $500  and  $250  respectively. 
The  Secretary  of  the  Vancouver  Civic  Centre  Committee 
may  be  addressed  at  543  Hastings  Street  West,  Vancouver. 

Sewage  extensions  at  Vernon.  B.C.,  involving  an  ex- 
penditure of  $100,000.  are  about  to  be  placed  under  con- 
struction. Messrs.  DuCane,  Dutcher  &  Company,  Van- 
couver, have  been  appointed  consulting  engineers  for  the 
White  Valley  Irrigation  System  and  are  at  present  carrying 
out  the  proposed  extensions.  An  outlay  of  $500,000  is  in- 
volved in  the  whole  project. 

At  a  meeting  of  the  provincial  legislature  held  at  Ed- 
monton, Alta..  the  Premier  introduced  a  resolution  of  par- 
ticular interest  to  the  north  country.  The  resolution  makes 
special  provision  for  the  building  of  the  Central  Canada  line 
to  Peace  River  Crossing,  or  thereabouts,  and  will,  if  assent- 
ed to  by  the  House,  bring  the  navigation  of  that  important 
river,  with  its  rich  tributary  districts  within  easy  travelling 
distance  of  Edmonton. 

At  Edmonton,  while  municipal  engineering  work  has 
been  somewhat  curtailed  since  the  outbreak  of  tlie  war, 
the  expenditures  in  the  various  departments  have  been 
fairly  heavy  this  season.  The  following  is  a  statement  f 
work  totalling  in  value  $1,77(5,000,  which  has  been  actually 
carried  out  or  put  in  hand: — boulevards,  $31,208.60;  grad- 
ing, $4,511.02;  concrete  sidewalks.  $83,041.20;  paving,  $211,- 
320.38;  plank  sidewalks,  $47,306.58;  sewers,  laterals,  $402," 
404.43;  sewers  (trunks),  $930,581.74;  water  mains,  $64,856.81. 

Field  work  on  the  Greater  Winnipeg  water  scheme  is 
progressing  satisfactorily  according  to  the  latest  progress 
report.  The  following  details  of  general  work  are  given: — 
Contract  No.  6,  completed  tele  phone  line,  permanent  con- 
struction, 40  miles;  tcmpor.nv  '  >  1 1  - 1 :  notion,  12  miles,  total, 
91  miles.  Contract  No.  5,  steel  rails,  8,718  tons  received  to 
date  of  a  total  order  of  9,350  tons.    Contract  No.  7,  splice 


bars,  1,004,176  lbs.  100  per  cent,  complete.  Railway  con- 
struction, common  excavation,  70  per  cent,  of  the  estimated 
quantity;  track  laying,  40  per  cent,  of  the  main  line; 
ballast,  33  per  cent,  of  probable  requirements;  train 
hauled  filling,  20  per  cent,  of  the  estimated  quantity;  fencing. 
41.7  miles.  Contract  No.  10,  clearing  right  of  way,  2,600.- 
682  acres,  contract  completed.  With  regard  to  the  Falcon 
River  dyke,  it  was  reported  that  the  progress  required  was 
60  per  cent.,  and  the  progress  made  was  69  per  cent.,  so  that 
the  contractors  were  well  ahead  with  the  work.  Work  has 
also  commenced  with  ditching  from  Indian  Bay  to  Snow 
Shoe  Bay.  Forty  per  cent,  of  station  buildings  have  been 
completed,  20  per  cent,  of  the  superintendent's  house,  00 
per  cent,  of  two  cottages  and  50  per  cent,  of  a  third,  and  95 
per  cent,  of  the  pumping  house.  There  were  1,165  men  en- 
gaged in  the  work,  and  54  horses. 


Constructional  Activity  at  Retina 

The  action  of  the  city  of  Regina  in  proceeding  with  the 
construction  of  improvement  works  has  had  a  reassuring 
effect  upon  constructional  activities  in  general.  Several  large 
buildings  are  now  in  course  of  construction,  and  others  will 
be  commenced  in  the  near  future.  Among  the  new  buildings 
proposed  is  one  for  the  Regina  T.  O.  F.  Lodges;  another  is 
a  church  building  for  the  Wesley  Methodist  congregation, 
and  another  is  a  Labor  Temple  for  the  trades  unions. 

The  Saskatchewan  Co-operative  Elevator  Company, 
with  headquarters  at  Regina,  are  having  their  new  office 
building  rushed  through  to  completion  as  quickly  as  pos- 
sible.   This  building  is  125  ft.  by  100  ft.  in  dimensions. 

The  city  of  Regina  has  decided  to  rush  through  to 
completion  the  construction  of  a  5,000,000  gallon  reservoir. 
At  the  present  time  about  sixty-five  carpenters  and  eighty 
laborers  are  employed  on  the  work.  At  the  base,  the  con- 
crete walls  are  2  ft.  9  in.  thick,  tapering  to  1  ft.  at  the  junc- 
tion with  the  roof.  This  wall  is  to  be  reinforced  with  a 
brick  veneer  1  ft.  in  thickness  above  ground  level. 

The  new  Regina  power-house  is  rapidly  Hearing  com- 
pletion. If  the  work  progresses  as  rapidly  in  the  future 
as  in  the  past  the  building  will  be  completed  within  a  month. 
The  cost  will  be  approximately  $170,000.  The  cost  above 
ground  was  $90,000.  in  addition  to  $36,000  for  steel.  The 
foundation  and  ground  floor  were  constructed  by  the  city 
by  day  labor  at  a  cost  of  $40,000.  Up  to  the  present,  nearly 
$100,000  worth  of  machinery  has  been  installed. 


From  the  Link- Belt  Company,  Chicago,  we  have  received 
a  copy  of  the  1914  edition  of  their  book,  No.  124,  entitled 
"Steel  Chains."  The  firm's  products  are  described  and  illus- 
trated very  clearly.  Details  as  to  size  and  construction  are 
given  in  tabular  form.  The  chains  are  listed  in  the  order 
of  strengths  and  a  numerical  index  facilitates  reference. 


Prom  Mr.  Stanley  Lightfoot,  Registered  Patent  Solicitor 
and  Attorney,  Toronto,  Ont.,  and  Washington,  D.C..  we  have 
received  an  informative  booklet  dealing  with  patents,  designs 
and  trade-marks.  The  various  ways  in  which  industrial 
protection  is  obtained  are  explained  fully  and  the  informa- 
tion offered  will  repay  the  careful  study  of  inventors  ami 
manufacturers. 

The  Pedlar  People.  Limited,  of  Oshawa.  have  been 
awarded  a  large  contract  for  metal  flume  by  the  White  Val- 
ley Irrigation  &  Power  Company  <>f  British  Columbia.  The 
material  is  to  be  used  in  the  completion  of  the  Grey  Canal 
and  the  order— which  is  one  of  the  heaviest  for  this  kind 
of  piping  ever  placed  in  British  Columbia— calls  for  D,000 
feet,  varying  in  diameter  from  01-in.  to  30-in.  The  contract 
was  placed  with  Mr.  U  l\  Mather,  of  Mather.  Vuill  &  Com- 
pany,  British  Columbia,  representatives  for  the  Pedlar  People 
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News    of   Special   Interest   to   Contractors,   Engineers,   Manufacturers  and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage  and 
Roadways 

Barton  Twp.,  Ont.  (Hamilton) 

Reports  estimating  the  total  cost  of 
installing  a  sewerage  system  on  the 
mountain  in  the  Township  of  Barton; 
also  in  the  east  end  have  been  submit- 
ted by  Mr.  J.  B.  Nicholson,  Twp.  Engi- 
neer.  The  estimated  cost  of  the  former 
i>  $357,863  and  of  the  latter  $161,664. 

Berlin,  Ont. 

The  City  Council  will  construct  storm 
sewers  on  John  Street,  providing  the 
necessary  funds  can  be  raised.  Mr.  Her- 
bert Johnston  is  the  engineer. 

Brantford,  Ont. 

A  committee  of  the  City  Council  have 
requested  permission  of  the  Provincial 
Government  to  proceed  at  once  with 
work  on  Boulevard  Drive,  estimated  cost 
of  which  is  $27,000.  Mr.  T.  H.  Jones 
is  the  engineer. 

Halifax,  N.S. 

Tenders  will  be  received  by  Mr.  E.  H. 
Armstrong.  Halifax,  Commissioner  of 
Provincial  Government  Department  Pub- 
lic Works,  until  noon,  November  2nd, 
for  construction  of  107  culverts  in  Shel- 
bourne  Count  on  road  around  Cape 
Sable,  approximately  17.57  miles  long. 
Plans  and  specification  are  at  offices  of 
postmasters.  Clark's  Harbor.  Shelbourne 
and  Barrington.  and  at  the  Department, 
Halifax. 

Hamilton,  Ont. 

Work  is  under  way  on  construction  of 
sewers,  the  contract  for  supplying  pip- 
ing at  $16,000  having  been  obtained  by 
McAllister  &  Company,  Standard  Bank 
Bldg..  Toronto. 

Hawkesbury,  Ont. 

The  Municipality  of  West  Havvkes- 
burv  has  in  contemplation  the  construc- 
tion of  a  crushed  stone  road  estimated 
to  cost  $2,000.  Mr.'F.  Stidwell,  Corn- 
wall, is  the  Engineer. 

Kingston,  Ont. 

A  deputation  representing  all  muni- 
cipalities between  Toronto  and  Oshawa. 
with  the  exception  of  Toronto,  waited  on 
members  of  the  Provincial  Government 
recently  to  request  the  appointment  of 
an  engineer  to  make  a  survey  of  the 
cost  of  a  16-ft.  concrete  roadway  with 
trravel  shoulder,  4  ft.  in  width,  and  of 
estimated  division  of  cost  of  this  and  a 
macadamized  road  over  the  same  area. 
The  Government  granted  the  request  for 
an  engineer's  survey. 

London,  Ont. 

The  erection  of  a  municipal  Sewage 
Disposal  Plant  for  the  east  end  of  the 
city  is  contemplated  by  the  City  Coun- 
cil. A  site  for  the  plant  is  at  present 
being  selected. 

Ottawa,  Ont. 

The  City  Council  has  in  contempla- 
tion the  construction  of  a  12-in.  water 
main  on  Bank  Street  at  an  estimated 
outlay  of  $12,000. 

The  City  Council  is  inviting  tenders 
for  the  construction  of  asphalt  pave- 


ment on  ISootli  Street  between  Somer- 
set and  Queen  Streets,  estimated  to  in- 
volve  an  outlay  of  $33,500.  The  follow- 
ing ate  the  approximate  quantities: — 
asphalt.  9,440  sq.  yards,  water  table  2,- 
650  sq>  yards,  gutter  1,500  lin.  feet,  head- 
ers ::.".<>  lin.  ft.  Mr.  F.  C.  Askwith  is  the 
(  ity  Engineer. 

Work  is  to  start  by  day  labor  on  pave- 
ment work  on  Bank  Street  at  an  esti- 
mated outlay  of  $96,000.  Mr.  F.  C.  Ask- 
with is  the  engineer. 

The  City  Council  is  about  to  carry  out 
rock  grading  between  Carling  and  Earn- 
est Streets  at  an  estimated  outlay  of 
$3,000.  Work  will  be  carried  out  by 
day  labor.  Steam  drills  and  rock  equip- 
ment are  required.  Mr.  F.  C.  Askwith 
is  the  Engineer. 

Stratford,  Ont. 

The  Board  of  Works  has  approved  all 
plans  for  construction  of  sewers  and 
culverts.  Tenders  will  be  called  next 
spring.  Mr.  A.  B.  Manson,  City  Hall, 
is  the  Engineer.  Mr.  J.  A.  Gray,  Secre- 
tary. 

A  by-law  authorizing  the  construction 
of  a  Crushed  Stone  and  Macadamized 
roadway  on  Ontario  Street,  from  Queen 
Street  to  City  Limits,  has  been  carried. 
Mr.  A.  B.  Manson,  City  Hall,  is  the  en- 
gineer. 

St.  Marys,  Ont. 

The  Town  Council  has  decided  to  ex- 
pend about  $1,900  on  cement  curbs  and 
gutters  for  four  blocks.  Mr.  Thos.  M. 
Clarke,  Town  Clerk. 

Toronto,  Ont. 

Tenders  will  be  called  shortly  for  the 
laying  of  about  1,000  ft.  of  72-in.  steel 
conduit  from  reservoir  to  filtration  plant. 
Toronto  Island.  Mr.  R.  C.  Harris,  City 
Hall,  is  the  Commissioner  of  Works. 

Vankleek  Hill,  Ont. 

The  construction  of  gravel  road  by  day 
labor  at  an  estimated  cost  of  $1,000,  is 
contemplated  by  the  municipality.  Mr. 
W.  H.  Magwood,  Cornwall,  is  the  en- 
gineer. 

Vancouver,  B.C. 

A  recommendation  has  been  made  that 
the  City  Council  proceed  with  the  con- 
struction of  sewers  on  six  streets.  It  is 
reported  that  the  work,  which  is  esti- 
mated to  cost  $25,000,  will  be  carried 
through  by  day  labor.  The  Engineer  is 
Mr.  F.  L.  Fellowes. 

CONTRACTS  AWARDED 
Hull,  Que. 

The  contract  for  construction  of  cast 
iron  water  main  extension  on  several 
streets  has  been  awarded  to  Gendron 
&  Wilson.  The  engineer  in  charge  of 
the  work  is  Mr.  J.  A.  Laforest. 

Toronto,  Ont. 

The  contract  for  laying  sidewalks  on 
Uundas  Street  has  been  awarded  to  the 
Grant  Contracting  Company,  Toronto, 
at  $6!M>,  and  to  Godson  Contracting 
Company,  Manning  Chambers,  at  $2,531 
lor  pavement  on  Heath  Street. 

Winnipeg,  Man. 

Mr.  J.  W.  Astley,  Engineer  of  Con- 


struction, has  been  given  the  contract 
for  construction  of  plank  sidewalks  on 
Mulvey,  Bannerman  and  Higgins  Ave- 
nues and  Academy  Road,  at  $1,772.  Board 
of  Control  will  invite  tenders  shortly  for 
construction  of  granolithic  sidewalks  on 
Derby  Street  (2  sides),  Spence,  Austin 
and  Helen  Streets,  at  an  estimated  cost 
of  $5,263. 

The  contract  for  construction  of 
plank  sidewalks  on  Machray  Avenue, 
Charles  Street,  Oak  Street,  Sherburn 
Street,  Warson  Avenue  E.,  and  McMil- 
lan Avenue  has  been  handed  over  by  the 
Board  of  Control  to  Mr.  J.  W.  Astley. 
Engineer  of  Construction. 

The  following  contracts  for  paving 
work  have  been  awarded  by  the  Board 
of  Control: — 6  granolithic  sidewalks  on 
Canora  Street,  $157.50;  asphalt  No.  2 
pavement,  24-in.  wide,  on  Oxford  Street, 
(approximately  680  ft.)  $4,499.55;  Ruby 
Street,  $4,284.50  and  Banning  Street,  $17,- 
627.30.  Mr.  J.  W.  Astley,  Engineer  of 
Construction,  is  the  general  contractor. 
Mr.  W.  P.  Brereton,  is  the  engineer. 


Railroads,  Bridges  and.  Wharves 

Brantford,  Ont. 

The  Lake  Erie  &  Northern  Railway 
has  been  authorized  by  the  Railway  Com- 
missioners to  construct  a  bridge  across 
the  Grand  River  in  this  district. 

Glenmorris,  Ont. 

The  Railway  Commissioners  have  giv- 
en their  approval  to  the  location  of  a 
station  for  the  Lake  Erie  &  Northern 
Railway. 

Luxon,  B.C. 

The  Canadian  Pacific  Railway  is  erect- 
ing a  station  at  this  point  54.3  miles 
south  of  Golden  on  Kootenay  Central 
Lines.  The  location  has  been  approved 
by  the  Railway  Commissioners. 

North  Vancouver,  B.C. 

The  Pacific  Great  Eastern  Railway, 
Vancouver,  has  had  plans  drawn  for 
two  stations  to  be  erected  on  Fell  and 
Pemberton  Avenues.  Tenders  for  the 
work  will  not  be  called  for  some  time. 

Province  of  Alberta 

The  G.  T.  P.  Branch  Lines  Company 
is  constructing  a  spur  for  Todfield  Clay 
Products  Company. 

The  C.  N.  R.  is  constructing  a  spur  to 
the  property  of  Pembina  Coal  Company, 
Limited,  a  spur  to  Worswick  Paving 
Company,  Limited,  Edmonton,  and  to 
the  location  of  the  Slocum  Coal  Proper- 
ties. 

The  C.  P.  R.  will  construct  additions 
and  alterations  to  spurs  from  Western 
Canada  Flour  Mills  Company,  Calgary: 
a  spur  and  branch  for  the  Maple  Leaf 
Milling  Company,  Medicine  Hat;  a  spur 
for  Hewitt  &  Black,  Limited,  Medicine 
Hat,  and  also  for  McDonald  Construc- 
tion Company,  Limited,  Calgary. 

Province  of  British  Columbia 

The  Canadian  Pacific  Railway  will 
construct  a  spur  for  the  accommodation 
of  the  Ross-Saskatoon  Lumber  Company, 
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Limited,  East  Kootenay  District.  The 
scheme  will  be  carried  through  by  the 
end  of  November. 

The  Grand  Trunk  Pacific  Railway  have 
decided  to  construct  a  spur  to  serve 
Inverness  cannery  at  Mileage  12.8. 
Prince  Rupert. 

Province  of  Ontario 

The  C.  N.  R.  has  decided  to  construct 
a  spur  line  to  Ballast  Pit,  Vanhorne, 
Main  Line,  also  into  the  premises  of 
James  Harty  and  L.  J.  Marsh.  Fort 
Frances. 

Southport,  P.E.I. 

Work  has  been  started  on  dredging 
preparatory  to  construction  of  two  mar- 
ine slipways,  each  of  which  will  be  400 
ft.  long,  150,000  sq.  yds.  shore  front  are 
to  be  dredged  and  construction  of  slip- 
ways will  be  started  next  spring.  The 
general  contractor  for  the  Dominion 
Government  Department  of  Public 
Works,  is  Mr.  V.  T.  Bartram,  Toronto. 

Toronto,  Ont. 

Plans  have  been  prepared  by  Mr.  R. 
C.  Harris,  Commissioner  of  Works,  City 
Hall,  for  Rosedale  section.  Bloor  Street 
Viaduct.  Tenders  for  construction  of 
this  section  are  expected  to  be  called 
for  shortly  by  the  Board  of  Control. 

Vancouver,  B.C. 

The  Union  Steamship  Company  has 
made  a  proposal  to  the  Civic  Bridges 
and  Railways  Committee  to  construct  a 
bridge  over  the  C,  P.  R.  tracks  to  Union 
wharf.  The  company  has  been  asked  to 
submit  plans  for  approval. 

Woburn,  Ont. 

The  Scarboro  Twp.  Council  has  in 
contemplation  the  construction  of  a  new 
bridge  over  Rouge  River.  Mr.  Thos. 
Crawford,  Agincourt,  Ont.,  is  Clerk. 

Public  Buildings,  Churches, 
and  Schools 

Arundel,  Que. 

The  Secretary-treasurer,  School  Board. 
(Mr.  C.  J.  Staniforth),  will  receive  ten- 
ders until  November  7th  for  supply  of 
material  and  erection  of  school  build- 
ing, plans  and  specification  in  connec- 
tion with  which  are  at  office  of  secre- 
tary-treasurer. 

Bassano,  Alta. 

Excavating  work  is  being  completed 
on  $35,000  post  office  and  customs  house 
for  Dominion  Government  Department 
Public  Works.  The  building  will  he 
two-storey,  45  x  65,  steel  and  brick  con- 
struction. Mr.  M.  C.  Sackrider,  Main 
and  South  Railway  Streets,  Medicine 
Hat,  is  the  general  contractor. 

Belleville,  Ont. 

The  Methodist  Church  Congregation 
has  had  plans  drawn  for  a  brick  addi 
tion-and  interior  structural  alterations 
to  church  building  at  an  estimated  cosl 
Of  $11,000.  Mr.  J.  P.  Miller  is  the  ar- 
chitect and  Mr.  R,  P,  White.  Grove  St., 
general  contractor. 

Tenderers  for  interior  linings  are  re 
Quested  to  apply  to  Belleville  I  lub,  Lim 
ited,  in  reference  to  refitting  of  building 
on  Bridge  and  Pinnacle,  for  *  lub     I  n 
mated  outlay  $7,000. 

Cote  des  Neig's,  Que. 

All  sub-contracts  have  been  awarded 
on  $20,000  bank,  three  storeys,  -i « nu*  ami 
brick  construction,  in  course  ol  erection 
for  Molsons  Bank.     Mr.   L.    \  Amo 
78  Crescent  Street,  is  the  archil  Cl 

Charlottetown,  P.E.I. 

In  regard  to  the  sanitarium  v.mli  Im- 


been  erected  in  North  Wellshire  for  the 
Provincial  Government  Department  of 
Public  Works  at  an  estimated  cost  of 
$30,000,  hospital  furniture  has  not  yet 
been  purchased.  Tenders  will  not.  be 
called  on  this  for  some  time.  Mr.  W.  F. 
Fidmarch.  8  Brighton  Road,  is  secretary. 

Edmonton,  Alta. 

The  contract  for  construction  of  cath- 
edral on  Second  Avenue,  N.W..  for  R. 
C.  Denomination,  has  not  yet  been 
awarded.  Excavating  is  about  completed 
and  work  will  shortly  be  stopped  for  the 
year..  Mr.  R.  VV.  Lines,  Canada  Perman- 
ent Building,  is  the  architect,  whose 
plans  call  for  a  building  .30  x  120,  brick 
and  terra  cotta  construction. 

Hamilton,  Ont. 

The  City  Council  has  had  plans  ap- 
proved by  the  Provincial  Health  In- 
spector for  $200,000  hospital,  but  these 
have  yet  to  be  ratified  by  a  New  York 
expert.  Tenders  for  foundation  work 
will  be  invited  shortly.  Other  tenders 
will  not  be  called  until  next  spring.  Hos- 
pital building  will  consist  of  three 
storeys  and  will  be  provided  with  three 
wards.  Messrs.  Stewart  &  Witton,  2 
Hughson  Street  South,  are  the  archi- 
tects. 

Tenders  are  in  for  building  of  $25,- 
000  Church  on  Ottawa  Street  for  St. 
James'  Anglican  Congregation.  Build- 
ing will  be  brick  construction,  stone  trim. 
It  is  said  that  the  contract  will  not  be 
awarded  until  next  soring.  Mr.  W. 
Grayson  Brown,  Clyde  Block,  is  the  ar- 
chitect. 

Harrow,  Ont. 

The  Methodist  Church  in  this  town 
is  to  be  remodelled,  including  decora- 
tion of  interior,  alterations  to  pulpit, 
choir  loft,  also  installation  of  new  fix- 
tures and  construction  of  shingle  roof. 

Hespler,  Ont. 

The  sub-contract  for  cut  and  orna- 
mental stone  in  connection  with  town 
hall  estimated  to  cost  $35,000,  for  the 
Town  Council,  has  been  awarded  to  the 
Corinthian  Stone  Company,  G.  T.  R. 
Junction.  Gill  Bros.,  Queen  Street,  are 
the  general  contractors;  architects, 
Evans  &  Fulford,  Scott  &  Bennett 
Block.  Building  will  be  70  x  55,  brick 
construction  and  artificial  stone  trim. 

Mount  Dennis,  Ont.  (Toronto) 

The  ratepayers  have  authorized  the 
trustees  of  S.  S.  No.  28,  York  Township, 
to  erect  a  four-room  school  at  Mount 
Dennis.  The  architect  has  not  yet  been 
chosen.  Mr.  J.  Marshall,  Weston  Road, 
Mt.  Dennis,  is  Secretary  of  School 
Board. 

Mulmur,  Ont. 

The  trustees  of  school  district  No. 
lit  will  purchase  furnishings  for  school. 
W.  J.  I.aidlaw,  Primrose,  Ont.,  is  (In- 
sec  ret  ary- treasurer. 

New,  Westminster.  B.C. 

Dominion  Construction  Companc,  gen- 
eral contractors.  Northwest  Trust  Build 
mg.  Vancouver,  are  asking  for  figures 
On  sand,  gravel,  cement  and  lumber  in 
connection  with  additions  and  altera- 
tions to  court  house,  estimated  to  cn<l 
$.->6,ono.  Work  is  to  begin  at  once  and 
the  new  building  will  l.e  three  storeys 
and  basement,  1>H  x  45.  brick  construc- 
tion, stone  trim.  Mr.  J.  E.  Griffith.  Vic- 
toria, is  the  engineer  and  Mi  ssis  Gardi- 
ner &  Mercer,  West  Trust  Block,  are 
the  architects. 

North  Vancouver.  B.C. 

All  sub-contracts  have  been  awarded 


in  connection  with  the  $120,000  two- 
storey  brick  and  reinforced  concrete  Cen- 
tral School  building  on  Keith  Road  and 
8th  Street,  for  School  Board.  Mr.  W. 
C.  F.  Gillam,  Northwest  Trust  Build- 
ing, is  the  architect,  and  W.  J.  Smith, 
Limited,  602  Hastings  West,  are  the 
general  contractors. 

Port  Whitby,  Ont. 

The  ratepayers  have  voted  in  favor 
of  the  expenditure  of  $6,000  for  the  con- 
struction of  a  two-room  school. 

Regina,  Sask. 

The  congregation  of  St.  Chads  has  had 
plans  completed  for  construction  of  $50.- 
000  church  on  7th  Avenue  and  Garnet 
Street.  Dimensions,  125  x  50,  brick  and 
stone  construction.  Work  will  be  de- 
ferred until  spring.  Mr.  J.  'H.  Puntin, 
308   Darke   Block,  is  the  architect 

St.  Thomas,  Ont. 

The  Sisters  of  St.  Joseph  have  pur- 
chased a  residence  which  will  be  re- 
modelled and  converted  into  a  sani- 
tarium and  hospital. 

Toronto,  Ont. 

Tenders  close  with  the  architects.  S. 
B.  Coon  &  Son,  Kyrie  Bldg..  on  Novem- 
ber 5th  for  construction  of  $60,000 
school  in  East  Toronto  for  school  sec- 
tion No.  15.  York  Township.  J.  D. 
Young  &  Son.  160  Rusholme  Road,  in- 
vite estimates  on  all  trades  in  connec- 
tion with  building,  which  will  be  two 
storeys  and  basement.  130  x  80,  ten 
rooms. 

Tenders  close  October  30  at  4  o'clock, 
with  Mr.  W.  C.  Wilkinson.  Sec.-Treas. 
Board  of  Education,  for  electrical  work- 
on  Harbord  Street  Collegiate,  cabinet 
work  on  Oakwood  Collegiate  and 
Parkdalc  Collegiate,  metal  cupboards 
and  lockers,  weather  strips,  composition 
floors,  steel  and  glass  partitions. 

The  Board  of  Education  will  receive 
tenders  until  October  30  at  4  o'clock,  for 
addition  to  Roden  School  building.  Steel 
and  brick  construction,  tar  and  gravel 
roofing,  etc. 

The  Board  of  Education  will  receive 
bids  until  October  30  at  4  o'clock  for 
addition  to  Ryerson  School  Annex. 
Steel  and  brick  construction,  tar  and 
gravel  roof,  etc. 

West  Point  Grey.  B.C. 

The  architects.  Messrs.  Twizell  & 
Twizell,  Metropolitan  Bldg.,  Vancouver, 
will  receive  tenders  until  November  6th 
for  construction  of  $50,000  school  build- 
ing to  consist  of  eight  class  rooms,  three 
staff  rooms,  assembly  room,  two  lunch 
rooms  and  medical  inspection  room. 
Building  will  be  tOO  X  92,  reinforced 
concrete  construction,  Gothic  style  of 
architecture.  Plans  and  specification  are 
at  office  of  the  architect. 

CONTRACTS  AWARDED 
Hamilton,  Ont. 

The  Board  of  Education  has  award- 
ed the  contract  for  carpentry  work  on 
two-storey  brick  school  building  on 
Dumlurn  Street  at  an  estimated  cost 
ol  $100,000.  to  I).  M.  Campbell.  llamil 
ton.  at  $19,502.  Stewart  &  Witton,  7 
Hughson  Street  S.  are  the  architects 

1  he  sub-contract  for  roofing  and  sup- 
ply of  blackboards  in  connection  with 
construction  of  \\  entworth  Street 
School,  on  which  excavation  work  lias 
started,  has  been  awarded  to  |ohn  Rid 
dell,  Hamilton,  at  $t„S3:i.  School  build 
ing  will  be  two  storeys.  12  rooms,  brick 
construction.  Mr.  A.  W.  Peene.  107 
Clyde  Block,  is  the  architect  P.  H. 
Foster,  Secretary,  Board  of  Education. 
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Business  Buildings  and  Indus- 
trial Plants 

Brockville,  Ont. 

the  Rroekvillc  Opera  House  Company, 

Limited,  has  been  damaged  by  tire. 

Blenheim,  Ont. 

\  i,.n>  oi  about  $4,000  has  been  sus- 

t.tnu.l  by  Mr.  John  Cameron.  South 
Harwick,  in  destruction  by  tire  of  a  barn. 

Biockville,  Ont. 

Plans   have   been   drawn   by   Mr.  A. 
I  Stuart  Allaster,  King  Street,  for  altera- 
tions to  the  Albion  Hotel  at  an  estimated 
outlay  of   $2,500  for   Mr.   H.  Garbutt, 
King  Street. 

Copper  Mountain,  B.C. 

The  B.  C.  Copper  Company.  Copper 
Mountain,  B.C..  are  having  plans  pre- 
pared for  erection  of  a  plant  capable  of 
treating  1,000  tons  of  ore  daily.  The 
plant  at  Greenwood  is  to  be  moved  to 
C  opper  Mountain.  Mr.  Walz  is  the  sup- 
erintendent. 

Fort  George,  B.C. 

l  enders  closed  in  July  for  contract  to 
build  $50,000  brewery  for.  the  Peace 
River  Malting  &  Brewing  Companv, 
Limited,  but  owing  to  financial  string- 
ency the  contract  has  not  yet  been 
awarded,  The  building  will  be  5.  3  and 
two-Storey,  mill  construction.  Messrs. 
Wilson  &  Wilson.  532  Granville  Street, 
Vancouver,  are  the  architects. 

Goderich,  Ont. 

Plans  have  been  prepared  for  the  con- 
struction of  a  $50,000  furniture  factory 
for  Mr.  J.  E.  Baechler,  North  Street. 
The  work  of  erection  has  not  yet  been 
started.  Mr.  Jades  Fowler,  Box  171 
Post  Office,  is  the  architect. 

Hamilton,  Ont. 

Concrete  work  has  been  started  on 
first  building,  three  storeys  and  base- 
ment, and  excavating  has  commenced  on 
second  building  of  four  storeys  in  con- 
nection with  $1,000,000  soap  factory  in 
course  of  construction  on  Burlington 
Street  for  Proctor  &  Gamble  Company. 
Buildings  will  be  reinforced  concrete, 
hollow  tile,  steel  and  brick  construction. 

Hawkesbury.  Ont. 

Paper  and  board  mill,  which  is  to  be 
constructed  for  Hawkesbury  Board  & 
Paper  Mills,  will  not  be  erected  this 
year. 

Kingston,  Ont. 

Mr.  C.  Schnell,  of  Paterson,  N.J.,  is 
reported  to  be  contemplating  the  con- 
struction of  a  Feldspar  plant  at  this  city. 

London,  Ont. 

Office  building,  construction  of  which 
is  in  progress  for  Dominion  Savinugs 
Company  at  an  estimated  cost  of  $65,- 
000.  is  to  be  completed  in  November. 
Building  will  be  four  storeys,  145  x  109, 
reinforced  concrete,  brick  construction, 
marble  tile. 

Hardware  store  at  Talbot  Street  has 
been  destroyed  by  fire.  The  owner,  Mr. 
J.  Brownlee,  will  rebuild  as  soon  as  pos- 
sible.   The  loss  is  covered  by  insurance. 

Maisonneuve,  Que.  (Montreal) 

Work  is  to  start  on  construction  of 
bench  for  public  market  on  Ontario 
Street  for  the  Town  Council.  The  con- 
tract for  making  a  granite  bench  has 
been  obtained  by  J.  Brunet,  657  Cote 
des  Neigs  Street. 

Medicine  Hat,  Alta. 

Alberta  Linseed  Milling  Company  sus- 
tained loss  reported  at  $20,000  in  the 


destruction  of  mill  by  fire.  It  is  not 
known  yet  whether  the  company  will 
rebuild. 

Montreal,  Que. 

\  drug  store  belonging  to  Glasgow 
Drug  Hall,  Notre  name  \\'..  has  been 
damaged  by  fire.  First  two  floors  were 
completely  destroyed.  Loss  approxi- 
mately $20,000. 

Architect  W.  B.  McLean,  204  St.  James 
Street,  will  call  for  tenders  shortly  for 
electrical  work  and  elevators  in  con- 
nection with  erection  of  four-storey,  160 
x  so.  brick  factory  on  Beaumont  Street, 
at  an  estimated  cost  of  $32,000,  for  Mar- 
tin Senour  Paint  Company,  655  Drolet 
St  i  n  t.  Reid,  McGregor  &  Reid,  Drum- 
mum!  Building,  are  the  general  contrac- 
tors. 

Moose  Jaw,  Sask. 

The  City  Council  has  in  contemplation 
the  extension  of  its  water-works  system 
at  an  estimated  expenditure  of  $10,000. 
Mr.  Geo.  E.  Mackie,  engineer,  hss  re- 
I'ommended  the  erection  of  a  filter  sta- 
tion on  South  Hill  to  use  water  from 
Snowdv  Springs.  Mr.  E.  B.  Bonnell  is 
City  Clerk. 

Moncton,  N.B. 

Temporary  repairs  have  been  made 
to  freight  shed  building  which  was  dam- 
aged by  fire  recently.  New  building  will 
be  erected  next  spring  by  the  owners. 
Dominion  Government  Department  of 
Railways  and  Canals. 

Newmarket,  Ont. 

The  loss  of  $3,000  was  sustained  by 
Jesse  Macauley,  Botsford  Street,  owin<; 
to  lire  in  brick  veneer  store.  Loss  was 
insured. 

Ottawa,  Ont. 

Foundations  have  been  started  in  con- 
nection with  offices  and  printing  works 
to  be  erected  on  Dalhousie  Street  for 
LeTemps  Printing  Company.  A.  Car- 
pentier,  121  Main  Street,  is  general  con- 
tractor. 

Plans  are  in  progress  and  the  archi- 
tect, Mr.  C.  S.  Burritt,  Booth  Building, 
is  receiving  tenders  for  heating  and 
plumbing  in  connection  with  alterations 
to  Nicholas  Street  Hotel. 

Regina,  Sask. 

The  contract  to  lay  steam  pipes  under 
lane,  west  of  building  on  12th  and 
Scarth  Streets,  to  heat  Aldon  Block  for 
McCallum  Hill  Company,  Limited,  has 
been  awarded  to  Regina  Plumbing  & 
Heating  Company. 

This  city  has  granted  a  six  months  ex- 
tension on  option  of  site  for  two-storey, 
125  x  50  warehouse  for  Gutta  Percha 
Rubber  Company,  Limited,  Toronto,  es- 
timated to  cost  $20,000.  Building  opera- 
tions are  expected  to  commence  at  end 
of  that  period. 

An  extension  of  six  months  has  been 
granted  to  Tudhope,  Anderson  &  Com- 
pany, Regina,  by  City  Council,  in  order 
to  commence  building  operations  on  $20,- 
000  implement  warehouse,  which  will  be 
two-storey,  125  x  50. 

Stratford,  Ont. 

The  City  Council  has  passed  by-laws 
providing  for  $36,000  to  recoup  the  Wa- 
ter Commission  for  money  expended  on 
extensions  of  mains  in  the  city. 

St.  John,  N.B. 

It  is  reported  that  construction  work- 
on  new  $40,000  car  barn  for  St.  John 
Street  Railway  Company  will  be  dis- 
continued during  the  winter. 


St.  Hyacinthe,  Que. 

The  ratepayers  of  this  town  have  de- 
feated a  bylaw  to  authorize  the  erection 
of  a  $10,000  artificial  stone  factory  for 
Mr.  Frederick  Dienlefet,  Roxton  Falls, 
Que. 

Toronto,  Ont. 

Plans  have  been  prepared  for  the  con- 
struction of  a  machinery  hall  at  Ex- 
hibition grounds,  for  the  C.  N.  E.  A.  at 
an  estimated  cost  of  $145,000.  The  struc- 
ture will  be  concrete,  steel  and  brick. 
Tenders  will  be  called  shortly  and  it  is 
anticipated  that  work  will  start  this  fall. 
Mr.  G.  W.  Gouinlock,  Temple  Building, 
is  the  architect. 

Tenders  close  November  3rd  for  supply 
oi  hardware  for  Davenport  Road  Police 
Station.  Plans  are  at  the  office  of  the 
City  Architect, "  City  Hall,  Toronto. 

Tenders  are  desired  by  Mr.  G.  Morgan, 
375  Palmerston  Avenue,  general  contrac- 
tor and  carpenter,  for  one  2-ton  hand 
power  hoist  in  connection  with  $20,000 
garage  in  course  of  erection  on  Bath- 
urst  Street  and  Vaughan  Road  for  Mr. 
C.  Coulter. 

College  Realty  Compan--  613  College 
Street,  owners  and  general  contractors, 
invite  tenders  for  plastering  a  pair  of 
stores  and  residences  on  Rushton  and 
Benson  Streets,  estimated  to  cost  $800.- 
ooo.  Buildings  will  be  two  storeys,  48 
x  56,  brick  construction. 

Roofers  Supply  Company,  Shaw  and 
Dupont  Streets,  have  had  plans  prepared 
for  construction  of  freight  shed,  esti- 
mated to  cost  $3,000. 

Steel  work  has  started  on  7-storey 
Bank  and  Office  building,  corner  Queen 
and  Yonge  Streets,  for 'Imperial  Bank, 
Wellington  Street  E.  Harris  &  Harris. 
110  Church  Street,  are  the  general  con- 
tractors. Darling  &  Pearson,  2  Leader 
Lane,  are  the  architects. 

Plans  are  about  ready  in  connection 
with  new  barns  at  jail  farm,  North  Yonge 
Street.  Work  may  be  started  at  once  by 
Board  of  Control. 

Upton,  Que. 

Mr.  E.  Heta,  of  this  town,  announces 
that  he  will  rebuild  butter  factory  which 
was  destroyed  by  fire,  involving  a  loss 
estimated  at  $8,000.  Insurance  carried 
is  reported  about  $3,000. 

Vancouver,  B.C. 

Specifications  are  ready  and  tenders 
have  been  called  for  plumbing,  heating, 
tooling,  electric  wiring  and  interior  fit- 
tings on  $20,000  office  building,  steel,  mill 
and  brick  construction,  for  National  Mer- 
cantile Company,  420  Winch  Building. 
Mr.  Glover  Lloyd,  689  Roson  Street,  is 
the  general  contractor. 

As  soon  as  specifications  are  readv. 
tenders  will  probably  be  called  fou  the 
contract  to  construct  grain  elevator  for 
the  Dominion  Government  Department 
Public  Works.  The  structure  is  esti- 
mated to  cost  from  $750,000  to  $1,000,000 
and  to  have  a  capacity  of  1,500,000  bush- 
els. 

The  factory  of  the  Sunset  Sash  and 
Door  Company,  724  Broadway  W., 
which  was  destroyed  by  fire  recently, 
will  be  rebuilt  next  spring.  Estimated 
cost  $10,000. 

Waterloo,  Ont. 

The  sub-contract  for  painting  and 
building  of  $30,000  bank  for  the  Canadian 
Bank  of  Commerce  has  been  awarded  to 
Fred  G.  Roberts  &  Company,  Toronto. 
Dominion  Realty  Company,  Toronto,  are 


THE    CONTRACT  RECORD 


59 


the  architects  and  Sutherland  Construc- 
tion Company,  Ryrie  Building,  the  gen- 
eral contractors. 

Windsor,  Ont. 

The  erection  of  a  factory  on  Pitt 
Street  W.,  for  Mr.  Alex  Laforge.  this 
city,  is  in  contemplation. 

The  Windsor  Lumber  Company  will 
be  installing  up-to-date  machinery,  driv- 
en by  individual  motors.  Planing  mill, 
for  which  excavation  has  been  started, 
will  be  one-storey,  48  x  60,  and  will  be 
erected  on  Cameron  and  Wyandotte. 
Mr.  J.  C.  Scofield  is  manager. 

Winnipeg,  Man. 

The  City  Council  have  obtained  a  loan 
of  $2,000,000  to  enable  them  to  proceed 
with  the  Shoal  Lake  water  scheme. 

Plans  are  drawn  by  Mr.  K.  Crawford, 
118  Sherbrook  Street,  for  repairs  to 
store  recently  destroyed  by  fire.  Esti- 
mated cost  $1,500. 

CONTRACTS  AWARDED 

Niagara  Falls,  Ont. 

The  contract  to  supply  concrete  blocks 
for  $8,000  garage  here  has  been  awarded 
to  Mr.  W.  W.  Palmer,  River  Road. 

Ottawa,  Ont. 

The  contract  to  build  a  garage  on  Gil- 
mow  Street  for  Mr.  T.  I).  McFarlane, 
has  been  let  to  Taylor  &  Lackey,  Ottawa. 

St.  Stephen,  N.B. 

The  contract  for  construction  of  shoe 
factory  at  an  estimated  cost  of  $11,750 
for  the  Town  Council,  has  been  award- 
ed to  Mr.  Thomas  Toal,  Scovdiac. 

Toronto  ,Ont. 

The  general  contract  for  construction 
of  $17,000  club  building  at  Sunnyside  for 
the  Parkdale  Canoe  Club,  has  been 
awarded  to  Mr.  Geo.  L.  Robertson,  107 
Armstrong  Avenue.  Building  will  com- 
prise bathroom,  120  x  04,  ball  room  60 
x  55,  Georgia  pine  construction  and  trim. 

Winnipeg,  Man. 

The  contract  for  interior  alterations 
to  Manitoba  Hall,  00  I'ortage  Avenue, 
has  been  let  to  Mr.  F.  VV.  Gay,  Winnipeg. 

Residences 

Arnprior,  Ont. 

Residence  owned  by  Henry  I  I  s  land. 
Tilrney  Street,  has  been  destroyed  by 
lire. 

Bridgeburg,  Ont. 

Tenders  will  be  received  until  October 
;0th  for  painting  2J/<-storey  $4,000  resi- 
dence in  course  of  construction  on  Is- 
land Avenue  for  Mr.  Russell  Barton. 
The  general  contractor  is  Mr.  Wilfrid 
Bernhart,  Amigari,  Ont. 

Fergus,  Ont. 

The  construction  of  a  residence  next 
spring  is  contemplated  bv  Mr.  Thos. 
Wilkie. 

Guelph,  Ont. 

The  construction  of  three  brick  resi- 
dences is  contemplated  by  Messrs.  Peter 
W  ilson,  M.  Kurpinski  and  Hugh  Fergu- 
son. 

Grimsby,  Ont. 

Plans  are  drawn  for  the  construction 
of  a  $4,000  residence.  2  Btoreys,  30  x  36, 
frame  and  brick  construction  Mr.  V 
W  Eichmeier,  Main  Street,  is  owner 
and  architect, 

Hamilton,  Out. 

lenders  for  separate  trailer  will  be 
called  and  let  as  required  in  connection 
with  construction  of  $8,000  residence  Oil 
Main  Street  east,  for  Mr.  Ge..    A  frtl 


man,  K.C.  G.  Hudson.  Driving  Park 
Hotel,  Barton  Street  East,  is  the  gen- 
eral contractor. 

Harriston,  Ont. 

Mr.  C.  L.  Edy,  Elora  Street,  has  plans 
in  progress  for  construction  of  a  resi- 
dence here. 

Hull,  Que. 

A  permit  to  construct  $6,000  residence 
on  Chelsea  Road,  two-storey,  20  x  40, 
has  been  issued  to  Mr.  Wilfred  Gravel, 
Chelsea  Road. 

The  Co-operative  Association  of  this 
city  has  in  contemplation  the  construc- 
tion of  a  number  of  residences  on  Ayl- 
mer  Road  next  spring.  A  committee 
has  been  appointed  to  arrange  for  the 
purchase  of  material  and  letting  of  con- 
tracts. Mr.  F.  Foley,  158  Rideau  Street, 
is  the  secretary. 

Masonville,  Ont.  (London) 

Tenders  will  be  called  shortly  for  heat- 
ing, plumbing  and  electrical  work  on 
$4,000  residence,  two  storeys,  25^  x  46, 
solid  brick  construction,  for  R.  G.  Geary, 
Masonville  P.O.  The  London  Contract- 
ing Company,  401  Richmond  Street,  are 
the  general  contractors,  and  Mr.  A.  E. 
Nutter,  London,  is  the  architect. 

Montreal,  Que. 

Tenders  have  not  yet  been  called  for 
construction  of  apartments  on  St.  Cath- 
erine Street  West,  at  an  estimated  cost 
of  $35,000.  Mr.  James  A.  Godin.  260 
St.  Denis  Street,  is  the  owner,  archi- 
tect and  general  contractor. 

Mount  Brydges,  Ont. 

The  owner  and  architect,  Mr.  Win. 
Longfield,  is  having  plans  prepared  for 
the  erection  of  a  white  brick  residence. 

Plans  are  in  progress  by  Mr.  O.  Mun- 
ger,  Front  Street,  owner  and  architect, 
for  residence,  white  brick  construction, 
stone  and  concrete  foundation. 

Ottawa,  Ont. 

Mr.  Thomas  Dean,  170  Cambridge 
Street,  contemplates  the  erection  on 
Breezchill  of  one  $3,500  residence,  brick 
veneer  construction. 

The  erection  of  a  2'4-storey  brick  ve- 
neer residence  on  Noel  Street  is  con- 
templated by  Mr.  M.  J.  Cooper.  10  Ox- 
ford Street. 

Oakland  Land  Company,  care  (".  C. 
Ray  &  Company,  Sparks  Street,  have  the 
erection  of  a  $4,500  residence  in  con- 
tenr  lation.  Mr.  J.  M.  Hurcomb,  111! 
Bank  Street,  is  the  secretary. 

Mr.  H.  Davy.  1!)  Ella  Street,  contemp- 
lates the  erection  of  brick  veneer  resi- 
dence on  Findlay  Street. 

The  erection  of  a  number  of  resi- 
dences on  Booth  Street,  double  brick 
veneer  construction,  is  contemplated  by 
Mr.  J.  Stacey,  678  Wellington  Street. 

Mr.  F.  C.  Campbell,  215  Fifth  Avenue, 
contemplates  the  construction  of  2}4- 
tilbrey,  34  x  40.  brick  veneer  residence 
on  Clarcy  Avenue,  at  an  estimated  out- 
lay of  $6,000. 

Oueenston,  Ont. 

A  site  has  been  purchased  for  con- 
templated residence    and     barns  to  be 

erected  by  Frank  Griffiths. 

Stratford,  Ont. 

Material  for  construction  of  two- 
storey,  :»7  x  47,  brick  residence  on  Wall 
Street,  to  be  built  by  day  labor  for  Rev. 
D.  J.  Euan.  IH  Waif  Street,  will  be  pur- 
chased by  owner.  The  architect  is  Mr 
Jas.  Russell,  21  Downie  Street. 

Toronto,  Ont. 

Plans  are  in  preparation  for  the  con- 
struction   of   a    detached    residence  for 


Mr.  M.  Chapman  (in  trust).  63  Strath- 
cona  Avenue,  at  an  estimated  cost  of 
$12,000.  Building  will  be  2  storeys, 
brick  construction,  and  will  be  located 
on  Wightman  and  Spadina  Road. 

Tenders  are  invited  by  Mr.  Hyde.  115 
Bclhaven  Road,  on  plumbing  in  connec- 
tion with  erection  of  $5,000  detached  res- 
idence at  117  Belhaven  Road.  Other 
trades  will  be  supervised  by  owner. 

Tenders  for  plastering  pair  of  resi- 
dences on  112  Alton  Avenue  are  invited 
by  Mr.  W.  E.  Tidy,  562  Ontario  Street, 
owner.  Building  is  2y2  storeys,  50  x  31. 
brick  construction. 

Mr.  P.  W.  Coltman,  167  Robert  Street, 
owner  and  general  contractor,  will  let 
contracts  for  smaller  trades  in  construc- 
tion of  $6,000  detached  residence  on  Ted- 
dington  Park  Boulevard.  Building  is 
2J4  storeys,  2;i  x  42.  brick  construction. 

'  Tenders  are  still  open  for  smaller 
trades  in  connection  with  2I/-storey,  28 
x  32.  brick  residence,  being  erected  bv 
B.  F.  Carter,  15  Toronto  Street,  oil 
North  Boulevard,  near  St.  Clair  Avenue 
Mr.  J.  L.  Hill.  154  Wheeler  Avenue,  is 
general  contractor  and  architect. 

Owner,  Mr.  G.  Anderson,  511  Craw- 
ford Street,  purchases  all  material  and 
superintends  construction  of  two-storey. 
25  x  52.  brick,  detached  residence,  being 
erected  on  Bird  &  Elmwood  Streets,  at 
an  estimated  outlay  of  $4,000. 

Tenders  will  be  received  by  Elliott 
Brothers,  1310  Lansdowne  Avenue, 
owners  and  general  contractors,  for  all' 
trades  excepting  masonry  and  carpentry, 
in  connection  with  construction  of  two- 
storey,  20  x  .!().  brick,  detached  resi- 
dence, on  Tyrrel  Avenue,  at  an  estimated 
cost  of  $3,500. 

In  regard  to  construction  of  $4,000  de- 
tached residence  on  Bingham  Avenue, 
the  owner,  Mr.  C.  E.  Rook.  104  Scar- 
boro  Road,  will  sublet  some  of  the 
smaller  trades. 

CONTRACTS  AWARDED 
Amherst,  N.S. 

The  sub-contract  for  heating  and 
plumbing  $8,000   residence   for   Geo  T 

Douglas.  1H2  Victoria  Street,  has  been 
awarded  to  Mr.  James  White.  Victoria 

I  he  general  contractor.  Mr.  W.  A.  Am- 
herst, has  all  other  trades.  Building  will 
be  2^-storey,  43  x  5:!.  frame  construc- 
tion. 

Power  Plants,  Electricity  and 
Telephones 

Dresden,  Ont. 

The  Town  Council  is  substituting 
Hydro  electric  lighting  lor  the  present 
system.  Present  station  will  also  be 
utilized.  Scheme  will  cost  $9,500.  Mr. 
.1.  T.  Bridgewater  is  the  town  clerk. 

Fort  William,  Ont. 

Electrical  equipment  will  be  required 
in  connection  with  the  construction  of 
<  >l!ice  and  Transformer  House  on  River 
front  at  an  estimated  cost  of  $:.'5,ooo.  lor 
Consolidated    Elevator   Company.  Mr. 
S.  J.  McQueen,  2:i  Murray  BIock.  is  ar 
chitect  and  general  contractor.  Build 
ings  will  be  one-storev.  brick  construe 
t  ion. 

Kingston,  Ont. 

The  City  Clerk,  Mr.  VV.  W.  Sando. 
has  been  authorized  by  Council  to  pre- 
pare by-law  which  will  be  submitted  t.. 

authorize  the  construction  and  maintcn 

ancc  of  a  telephone  system.  Mr  R.  I. 
McClelland  is  the  engineer. 

(Oont  Inued  on  page  62) 


Tenders  and  For  Sale  Department 


I'AlM  I'M.  introduced  loisouiul  onterprisesof  nil 
kinds.  I  percent,  commission.  Bond  and  stock 
i  —  ito  pl.i.-cd.  I  nderwiiting  procured.  Refer- 
nii'i'-  c  v-hnngcd.    Address  Cooke  it  Byrne,  llitr- 

ooart  street.  Dublin,  Ireland.  10-46 


renders  for  Hardware  at 
Police  Station,  Daven- 
port Road 


Tendeis  for  thev  above- mentioned  will  be  re- 
ceived by  registered  post  only,  addressed  to  the 
undersigned,  up  to  noon  on 

Tuesday,  November  3rd,  1914 

Plana  anil  specifications  may  be  seen  and  forms 
of  tender  and  all  information  obtained  at  the 
office  of  the  C  ity  Architect,  City  Hall,  Toronto. 
Envelopes  containing  tenders  must  be  plainly 
marked  on  the  outside  as  to  contents.  The  usual 
condition*  relating  to  tendering,  as  prescribed  by 
t  irv  Bylaws,  must  be  strictly  complied  with,  or 
tenders  may  not  be  entertained.  Tenderers  shall 
submit  with  their  tenders  the  names  of  two  per- 
sonal sureties,  or  the  bond  of  a  guarantee  com- 
pany approved  by  the  City  Treasurer.  The  lowest 
or  any  tender  not  necessarily  accepted. 

H.  C.  HOCKEN  (Mayor), 
Chairman  of  the  Board  of  Control. 
City  Hall.  Toronto,  Oct.  20th,  1914.  43 


Laying  Steel  Intake  Pipe 


for 


Tenders  for  Founda- 
tion Work,  Etc.,  at 
High  Level  Station 


Tenders  will  be  received  by  registered  post 
only,  addressed  to  the  Chairman  of  the  Board  of 
Control,  City  Hall,  Toronto,  Canada,  Op  to  noon 
on 

Tuesday,  November  10th,  1914 

for  the  Building  of  Foundations  'n  Engine  and 
Boiler  Rooms,  and  for  the  Laying  of  Trei.ches  th 
Engine  Room,  at  the  High  Level  Station. 

Specification  and  tender  form  for  the  foregoing 
may  be  obtained  upon  application  at  Room  12, 
Purchasing  and  Accounting  Section,  of  the  De- 
partment of  Works,  City  Hall,  Toronto.  Envel- 
opes containing  tenders  must  be  plainly  marked 
on  the  outside  as  to  contents.  The  usual  condi- 
tions relating  to  tendering,  as  prescribed  by  City 
Bylaw,  must  be  strictly  complied  with,  :>r  the 
tenders  may  be  declared  informal.  Tendere-s  shall 
submit  with  their  tenders  the  names  of  two  per- 
sonal sureties,  approved  by  the  City  Treasurer, 
or,  in  lieu  thereof,  the  bond  of  a  guarantee  com- 
pany approved  as  aforesaid. 

The  lowest  or  any  tender  not  necessarily  ac- 
cepted. 

R.  C.  HOCKEN  (Mayor), 

Chairman  Board  of  Control. 
Toronto,  Oct.  20th,  1914.  43 


Board  of  Water  Commissioners 
Port  Hope 


Tenders  for  excavating,  dredging  and  laying 
about  1  .Still  ft.  of  steel  pipe  into  Lake  Ontario 
at  Port  Hope  this  fall  will  be  received  by  the 
Secretary  of  the  Roard  until  2  p.m.  on  Novem- 
ber 10,  1914. 

Plans  and  specifications  may  be  seen  on  and 
after  November  3,  1914. 

K.  CRAY.  Esq., 

Secretary, 
Board   of  Water  Commission, 
Port  Hope,  Out. 
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F.  W.  THOROLD  CO.,  LTD., 
Consulting  Engineers, 
2  Toronto  St.,  Toronto. 


Notice  to  Contractors 


Tenders  will  be  received  by  registered  post 
only,  addressed  to  the  Chairman  of  the  Board  of 
Control,  City  Hall,  Toronto,  up  to  noon  on 
Tuesday,  November  10th,  for  the  construction  of 
the  following  sewers,  viz. : — 

Bingham  Aven.,  Bracken  Ave.  to  Lyall  Ave.  ; 

Drayton  Ave.,  Danforth  Ave.  to  south  end; 

Evans  Ave.,  Colbeck  St.  to  Annette  St. ; 

Glebeholm  Blvd.,  E.  S.  Greenwood  Ave.  to 
W.  S.  Bathgate  Ave. ; 

Hillington  Ave.,  Danforth  Ave.  to  south  end; 

Kingswood  Ave.,  Bracken  Ave.  to  Kingston 
Road ; 

Lane  1st  west  Bloor  St.,  Salem  Ave.  to  Bartlett 
Ave. ; 

Main  Gar.  Cr.  Storm  Overflow  Sewer,  Section 
No.  5,  through  Bickford  Park ; 

Milverton  Blvd.,  E.  S.  Greenwood  Ave.  to  W. 
S.  Bathgate  Ave. ; 

Oakdene  Cres.,  Strathmore  Blvd.  to  Glebeholm 
Blvd. ; 

Rosehill  Ave.,  west  limit  lot  No.  1,  plan  920-K 
to  east  end  ; 

Scarborough  Road,  Kingston  Road  to  Gerrard 
St.; 

Stacey  St.,  100-ft.  west  Hillington  Ave.  to  100- 
ft.  east  Drayton  Ave. ; 

Wolverleigh  Blvd.,  Linsmore  Cres.  to  W.  S. 
Bathgate  Ave. 

Envelopes  containing  tenders  must  be  plainly 
marked  on  the  outside  as  to  contents. 

Specifications  may  be  seen,  and  forms  of  tender 
obtained  at  the  office  of  the  Commissioner  -  of 
Works,  Toronto. 

Tenderers  shall  submit  with  their  tender  the 
names  of  two  sureties  (approved  of  by  the  City 
Treasurer,  not  members  of  the  City  Council)  or, 
in  lieu  of  said  sureties,  the  bond  of  a  Guarantee 
Company  approved  as  aforesaid. 

The  usual  conditions  relating  to  tendering  as 
prescribed  by  City  Bylaw  must  be  strictly  com- 
plied with. 

The  lowest  or  any  tender  not  necessarily  ac- 
cepted. 

H.  C.  HOCKEN  (Mayor), 

Chairman,  Board  of  Control. 
Toronto,  Oct.  21st,  1914.  4H 


Architects 

An  old-established  firm  of  Patent  Attorneys 
and  Engineeis  are  open  for  proposals  from 
Architects  in  Toronto,  Montreal,  Quebec,  Van- 
couver, Edmonton,  Winnipeg,  Fredericlon  a:vl 
Halifax  to  act  as  representatives..  Write 

Lloyd  Blackmore  &  Co.,  Ltd., 
43  Ottawa,  Out. 


To  Architects 

Architect  with  best  New  York  and  Toronto  ex- 
perience wishes  accommodation  in  office  of  To- 
ronto architect  with  good  class  practice,  in  re- 
turn for  pait  services  or  other  .arrangement. 
Has  $15,000  public  work  going  forward  this 
spring.-    Box  95,  Contract  Record,  Toronto. 

J.  J.  BECK, 

43  24.r>  Confederation  Life. 


Mechanical  Superintendent 

desires  change.  Has  filled  this  position  in  con- 
nection with  operations  in  England,  Canada. 
India,  Egypt  .and  China.  Capable  of  taking  ab- 
solute control  of  mechanical  end  of  any  project. 
References  on  request.  Box  87,  Contract  Record, 
Toronto.  42-44 


Sales  Agents  Wanted 


Large  firm  making  electric  centrifugal  pumps, 
automatic  electric  compression  water  systems, 
electrically-driven  multiple  storage  turbine  pumps, 
and  electrically-driven  double  acting  pumps,  wants 
sales  agents  in  various  parts  of  Canada.  Repre- 
sentatives will  be  backed  up  with  a  liberal  adver- 
tising campaign.  Apply  Box  86,  Contract  Re- 
cord and  Engineering  Review,  Toronto.  42-4M 


Agents  Wanted 


Large  firm  making  low  voltage  transformers 
and  electrical  measuring  instruments  wants  sales 
agents  for  Canada.  These  transformers  are  for 
sign  lighting,  bell  ringing,  and  toy  require- 
ments. The  electrical  measuring  instruments  in- 
clude a  complete  line  of  switchboard  and  port- 
able Ammetters  and  Voltmeters.  All  agents  to 
work  on  a  commission  basis.  Write  stating  what 
territory  you  can  handle. — Box  93,  ■  Contract 
Record,  Toronto.  43-44-45 


Late  News  Items 

Duncan,  B.C. 

Tenders  close  November  3  for  con- 
tract to  build  $40,000  court  house  for 
Provincial  Government  Department  ot 
Public  Works.  Plans  are  at  office  of 
Mr.  J.  Maitland  Dougall,  Duncan,  B.C.; 
J.  Mahoney,  Court  House,  Vancouver, 
and  at  office  of  Department,  Victoria. 
Messrs.  Coates  &  Fleet,  Winch  Building. 
Victoria,  are  the  architects. 

Gait,  Ont. 

The  Baptist  Church.  Water  Street 
South,  will  require  seating  and  interior 
furnishings  for  $5,000  church  in  course 
of  construction  on  Water  Street  North. 
Mr.  John  Girling,  50  Stone  Road,  is  the 
architect  and  general  contractor.  Mr, 
Wm.  Mogg.  42  Aberdeen  Road,  and  Rev. 
F.  D.  Pink,  42  Stone  Road,  arc  the 
Building  Committee. 

Winnipeg,  Man. 

The  Board  of  Control  will  receive 
tenders  until  October  30  for  construc- 
tion of  water  mains  on  Jesse  Avenue  and 
Dunfra  Avenue.  Mr.  M.  Peterson  is 
the  Secretary. 
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PUMPS 


Horizontal  Belt  Driven  Turbine  Pump  supplied  the  University  of  Toronto. 

THIS  Pump  is  hydraulically  balanced  against  end 
thrust  and  in  addition  has  a  water  cooled  thrust 
Bearing.  The  Pump  is  arranged  so  that  it  may 
be  operated  with  guide  vanes  or  without  for  demonstration 
purposes.  Oil  ring  bearings,  Hydraulic  Balance  and  water 
cooled  thrust  bearings  are  standard  for  all  "Inglis"  Turbine 
Pumps. 

We  make  pumps  ol  all  kinds  for  any  service. 

Write  us  far  prices. 

The  John  Inglis  Company,  Limited 

ENGINEERS  AND  BOILERMAKERS 
14  Strachan  Ave.,  Toronto,  Canada 

Montrt.il  Office:  Koom  509  Canadian  Kxprcss  Kinklin^ 
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Power  Plants,  Electricity  and 
Telephones 

i  'mi ( iiui'  il  from  page  .">!l) 

Newmarket,  Ont. 

A  fire  alarm  system,  estimated  to  cost 
alx'iu  $-1,000,  in  t.>  be  installed  by  the 
rown  Council.  Mr.  P.  K.  Anderson  is 
the  Clerk. 

Niagara  Falls,  Ont. 

i  he  City  Council  will  use  100  c.p. 
nitrogen  idled  tungsten  lamps  supported 
hut  iron  columns,  in  connection  with 
their  River  Road  Electric  Lighting 
scheme,  providing  tor  three  miles  of 
liiihtin.u.  Iron  standards  and  lights  for 
street  lighting  decoration  are  to  "be  pur- 
chased at  an  estimated  cost  of  $125.  Mr. 
F.  .1.  Anderson  is  Engineer-in-charge. 

An  up-to-date  garage  equipment,  also 
equipment  for  manufacturing  carbure- 
tors t  Electric  power)  will  be  installed 
by  Williams  &'  Company,  58  Parks 
Street,  at  whose  address  specification 
can  be  seen. 

Ottawa.  Ont. 

rhe  City  Council  will  call  for  tenders 
in  a  few  days  for  the  supply  of  one  15,- 
nno.OOO-gallon  electrically-driven  pump 
tor  Limieux  Island  Low  Level  Pumping 
Station.  It  is  stated  that  the  contractor 
will  be  given  eight  weeks  to  deliver  the 
pump. 

Toronto,  Ont. 

The  International  Engineering  Works, 
Limited.  Toronto,  have  been  awarded  the 
contract  to  furnish  four  250  h.p.  Conti- 
nental type  Robb  Scotch  boilers,  by  the 
John  ver  Mehr  Engineering  Company, 
Toronto.    The  boilers  are  for  installa- 


tion ,ii  the  Toronto  filtration  plant  ex- 
tension. 

Wallaceburg,  Ont. 

rhe  Town  Coimcil  has  decided  to  pur- 
chase lights  and  general  equipment  for 
all  streets.  Special  lights  for  business 
section  will  he  installed.  Mr.  H.  E. 
Johnson  is  the  town  clerk. 

York  Twp,  Ont. 

The  Tow  nship  Council  has  decided  to 
submit  a  by-law  to  the  ratepayers  re- 
Kurriing  a  proposal  for  the  electric  light- 
ing of  the  township. 

CONTRACTS  AWARDED 

Winnipeg,  Man. 

The  contract  to  carry  out  alterations 
to  incinerator  plant  in  Ward  7  has  been 
awarded  by  the  Board  of  Control  to 
Anderson   Bros.,  Winnipeg. 


Miscellaneous 

Brand'on  Machine  and  Implement 
W  ork's,  13th  and  Rosser  Street,  will  be 
in  the  market  shortly  for  one  carload 
of  pig  iron. 

The  purchase  of  interior  fittings  for 
restaurant  and  candy  store,  including 
chairs,  tables,  show  cases,  soda  foun- 
tain, etc.,  is  contemplated  by  M.  L. 
Fisher,  Erie  Avenue,  Niagara  Falls,  Ont. 

The  general  contract  for  construction 
of  roaster  fur  minerals,  for  Dominion 
Government  Department  Public  Works, 
Ottawa,  at  estimated  cost  of  $6,000,  has 
been  awarded  to  Taylor  &  Lackey. 
Structure  will  be  steel  and  brick,  concrete 
l(  'iindation. 

Max  Schacknove,  builder,  Hamilton, 
has  assigned  to  W.  G.  E.  Boyd. 


The  contract  for  installing  coal-handl- 
ing apparatus  at  main  pumping  station. 
Toronto,  has  been  awarded  to  Phillips, 
Lang  &  Company,  Chicago,  III,  at  $22,- 

800. 

E.  Gross  &  Company,  painting  and 
glazing  contractors,  Montreal,  have  been 
registered. 

International  Pilaster  Board  Company 
has  been  registered  at  Montreal. 

The  Premier  Glass  Company  of  Can- 
ada, Limited,  has  been  registered  at 
Montreal. 

Sanriol  &  Cie,  contractors,  Montreal, 
have  dissolved. 

The  Town  Council  have  awarded  the 
the  following  contracts  in  connection 
with  their  street  lighting  scheme: — Wil- 
liam Hamilton  &  Company,  Peterboro', 
Ont.,  supply  of  standards,  etc.;  G.  M. 
Gest,  Montreal,  conduits;  Eugene  Phil- 
lips Electrical  Works,  Limited,  cable  and 
wire. 


New  Companies 

The  Beaver  Wood  Fibre  Company, 
Limited,  has  been  incorporated  with 
head  office  at  Thorold,  Ont.,  and  capital 
of  $1,000,000.  The  new  company  will  take 
over  the  business  of  the  Beaver  Com- 
pany, Limited,  to  manufacture  roofing 
and  building  materials,  paper  and  wood 
pulp. 

Campbellton  Development,  Limited, 
has  been  incorporated  with  a  capital 
stock  of  $45,000  as  a  building  company. 
The  head  office  is  at  Campbellton,  N.B. 
Mr.  Patrick  Loubert,  builder,  Campbell- 
ton, is  one  of  the  incorporators. 


HOISTING 
ENGINES 


DERRICKS 


HORSEPOWERS 
WINCHES  OR  CRABS 


Standard  sizes  and  capecity  of  derricks  in  stock  for  immediate 
shipment. 

Get  our  prices — they  will  interest  you. 
All  goods  guaranteed. 

MARSH  and  HENTH0RN,  LIMITED,  Belleville,  Ont. 

Designers  and  Builders  of  Hoisting  Machinery 
Sales  Agents:  MUSSENS,  LIMITED,  Montreal,  Que. 


DOT*- 


Tenders 

A  few  dollars  spent  in  advertising 
your  proposals  in  the 

Contract  Record 

and  Engineering  Review 

would  result  in  additional  competition, 
which  might  save  your  city  or  town  or 
your  client  many  hundreds  of  dollars, 
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DENISON 

Interlocking 
Hollow  Tile 


Twelve  Inch  Wall 


The  one  size  and  shape  builds 
all  thicknesses  of  walls. 

Denison  Interlocking  Hollow  Tile, 
the  modern  building  material,  pos- 
sesses bonding  and  interlocking  pro- 
perties unequalled  by  any  other  tile. 

When  Denison  Tile  is  used  in  wall 
construction,  there  are  no  mortar 
joints  extending  through  the  wall 
to  carry  moisture.  This  feature, 
together  with  many  dead  air  spaces, 
renders  the  Denison  Tile  wall  im- 
pervious to  moisture,  heat,  cold  and 
sound. 

Denison  Hollow  Tile  is  fireproof. 


Eight  Inch  Wall 
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Orphanaga  for  l.O.O.F.  built  LIKE  a  thermos  bottle 

Architect:    C'.co.  N.  Molctworlh.      On.  Contractors Sutherland  Construction  Co. 


Oakvlllc.  Out. 


SUN  BRICK  COMPANY,  LIMITED 

The  One  l*ricc  Company 
Traders  Bank  Building  TORONTO,  ONTARIO 
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Current  Prices  of  Building  and  Engineering  Materials 


General  Review  of  Market  Conditions 

lAKU.M.l.v  speaking  there  is  not  much 
I    w  ...     to    report    regarding  structural 

operations  in  toe  principle  centres  of  On 
I  aria  daring  the  last  month,  Building  work  on 
lain«  undertakings,  which  lias  been  in  operation 
lor  .sonic  considerable  time,  is  being  carried 
through  to  completion  very  much  as  usual.  This 
class  work  is  perhaps  more  numerous  in  To- 
ronto than  in  any  other  part  of  Hie  province.  In 
residences,  however,  there  is  little  actual  con- 
struction work  being  carried  out  at  the  present 
moment,  owing  largely  to  the  diminution  in 
speculative  building.  Manufacturers  of  building 
materials  report  a  fair  volume  ot  business.  The 
temporary  check  which  residential  building  lias 
secured  is  DO  doubt  responsible  to  some  extent 
for  the  necessary  curtailment  in  the  output  of 
brick.  Owing  to  the  action  of  the  banks  and 
loan  companies  with  regard  to  loans  many  of  the 
smallei  contiactors  are  unable  to  finance  opera- 
tions. The  prevailing  opinion  is  that  if  sufficient 
money  was  available  at  reasonable  rates  business 
in  the  building  held  would  take  on  a  new  lease 
of  life.  Speaking  on  this  subject  a  prominent 
brick  manufacturer  declared  that  business  would 
proceed  as  usual  if  the  banks  and  loan  companies 
would  finance  speculative  building.  Municipal 
work  has  uudcigonc  some  curtailment  of  late, 
operations  in  this  respect  being  confined  almost 
exclusively  to  necessary  works.  Regarding  mar- 
ket conditions,  moderate  business  is  reported  in 
most  quarters.  Brick  is  much  cheaper  at  present 
than  it  has  been  for  some  considerable  time,  one 
explanation  of  this  being  the  increasing  size  of 
stocks.  There  are  no  changes  in  cement  and 
lime,  the  quotations  of  which  remain  firm,  and 
I, ii onto  dealers  report  satisfactory  business  con- 
sidering piesent  conditions.  Steel  and  iron  also 
have  undergone  little  fluctuation  in  piicc  and  the 
demand  is  reported  to  be  fair.  Paints  and  oils 
have  decreased  in  price  since  last  report,  not- 
withstanding which  the  volume  of  business  is 
said  by  prominent  dealers  to  be  somewhat  better 
tnan  it  was  at  corresponding  date  last  year. 

At  Montreal  the  situation  has  not  undergone 
any  material  change  as  compared  with  a  month 
ago.  So  far  as  building  is  concerned,  the  per- 
mits continue  to  show  a  considerable  falling  off, 
tae  bulk  of  the  permits  being  for  residences. 
As  the  season  draws  to  a  close,  the  demand  for 
supplies  naturally  tends  to  decrease,  but  some 
of  the  firms  report  that  taking  all  the  circum- 
stances into  consideration,  business  may  be  re- 
gaidcd  as  satisfactory.  1'he  most  encouraging 
feature  is  the  demand  from  country  buyers;  the 
harvest  has  been  good,  prices  obtained  for  pro- 
ducts are  high,  and  there  is  a  decided  inclination 
to  keep  trade  on  the  usual  level.  One  Montreal 
contractor  who  employs  a  force  of  about  200  peo- 
ple, has  decided  to  go  on  building  residences 
throughout  the  winter.  Brick  is  in  moderate  re- 
quest, while  there  is  a  steady  call  for  lime,  crush- 
ed stone,  sand,  gravel,  and  sewer  pipe.  Trie  cur- 
tailment of  the  demand  for  cement  continues  but 
tiade  is  sufficiently  good  to  warrant  the  declara- 
tion of  tue  regular  quarterly  dividend  of  1H  per 
cent,  by  the  directors  of  the  Canada  Cement 
I  ompany.  Buying  of  tne  various  commodities 
rcieired  to  is  not  so  large  as  compared  with  the 
corresponding  period  last  year,  but  it  is  not  as 
slow  as  some  of  the  pessimists  would  give  one  to 
understand.  There  is  in  fact  a  gradual  return  of 
.  onfidence,  and,  in  the  event  of  continued  good 
news  from  Europe,  there  is  likely  to  be  an  excel- 
lent beginning  next  season.  There  is  little  doing 
in  iron  and  steel.  The  lumber  trade  too,  is  not 
brisk,  although  there  are  indications  that  next  sea- 
son will  be  one  of  the  best  in  the  history  of  the 
industry.  Owing  to  the  lowering  of  prices  in  the 
United  States,  Canadian  manufacturers  of  rope 
have  been  obliged  to  follow  suit,  and  quotations 
are  down  right  along  the  line.  The  linseed  oil 
market  is  another  weak  spot,  and  in  consequence 
of  the  poor  demand,  particularly  from  the  Old 
Country,  prices  have  been  reduced. 

At  Winnipeg,  conditions  while  not  nearly  as 
good  as  was  expected,  cannot  be  said  to  be  bad, 
considering  the  season  of  the  year.  Construc- 
tional work  is  proceeding  on  many  large  blocks, 
while  the  Government  has  voted  a  further  $2,000,- 
000  to  complete  the  parliament  buildings.  Ac- 
cording to  the  various  supply  houses,  a  decided 
improvement  which  they  expected  this  last  month, 
has  not  materialized,  owing  to  the  tightness  of 
the  banks  and  loan  companies  regarding  loans. 
Many  contractors  are  unable  to  finance  work  for 
this  reason,  and  it  is  certain  that  if  the  banks 
and  loan  companies  would  furnish  the  loans,  trade 
would  considerably  brighten  generally.    There  are 


a  few  large  contracts  closed  owing  to  this  tight- 
ness of  money  at  the  present  lime,  and  these 
would  be  proceeded  with  were  the  banks  and  loan 
companies  less  stringent,  Civic  work  has  been 
curtailed,  only  work  which  is  absolutely  neces- 
sary being  carried  out.  l'rivate  enterprise  re- 
mains rather  inactive,  although  there  are  a  few 
contracts  being  carried  out.  It  cannot  be  ex- 
pected that  there  will  be  any  great  increase  in 
work  of  this  kind  owing  to  the  lateness  of  the 
season.  Taking  everything  into  consideration,  it 
is  only  to  be  expected  that  the  demand  for  build- 
ing and  engineering  materials  will  fall  below  the 
average  this  year.  The  outlook  for  the  future,  al- 
though enshrouded  in  uncertainty,  is  not  nearly 
so  black  as  many  people  would  have  us  believe. 
The  government  is  to  continue  work  on  all  the 
public  buildings  now  under  construction  until 
such  a  time  as  the  weather  turns  too  severe.  The 
importance  of  this  announcement  cannot  be  over- 
estimated, for  while  the  various  supply  houses 
will  benefit  considerably,  it  will  also  give  work 
for  many  men  for  a  few  months  to  come.  A 
pleasing  feature  of  the  situation  is  the  value  on 
the  farm  of  this  year's  crop,  which  is  estimated 
by  a  prominent  financial  statistician  to  be  $236,- 
500.000.  As  soon  as  the  money  from  this  source 
is  circulated,  there  may  be  a  corresponding  in- 
crease in  trade  and  the  situation  generally  will 
assume  a  more  prosperous  air.  Throughout  the 
city,  the  merchants  are  possessed  with  a  quiet 
confidence  which  seems  to  point  to  better  times 
coming  soon. 

Regarding  market  conditions,  there  is  a  feeling 
of  confidence  that  trade  will  improve.  There  is 
little  change  in  cement,  lime  and  brick  since  our 
last  report,  the  demand  being  extremely  quiet. 
However  there  has  been  a  slight  revival  in  crush- 
ed stone,  sand  and  gravel,  and  future  develop- 
ments seem  to  show  signs  of  a  continued  improve- 
ment. It  is  expected  that  prices  for  these  ma- 
terials will  hold  firm.  There  is  little  or  no  change 
to  report  in  the  lumber  trade.  Prices  remain 
firm.  Collections  however,  are  loosening  up.  One 
large  supply  house  stated  that  there  was  a  cer- 
tain amount  of  credit  business  to  be  done,  but 
this  was  not  acceptable  at  the  present  time,  owing 
to  the  state  of  the  financial  market.  The  market 
for  steel  and  iron  products  is  very  quiet,  with  a 
tendency  to  improve.  Prices  remain  as  hitherto 
quoted,  except  in  the  case  of  cast  iron  water 
pipe,  which  is  now  quoted  at  $38  per  ton,  car 
load  lots,  f.o.b.  Winnipeg.  Business  is  dull  in 
the  sewer  pipe  business,  no  new  business  is  ex- 
pected until  the  spring.  Prices  remain  unchang- 
ed. Business  is  very  brisk  in  the  paint  and  oil 
line,  in  fact  one  large  firm  reported  that  the  sales 
this  year  only  fall  short  of  those  of  last  year  by 
a  few  hundred  dollars,  and  that  there  is  every 
likelihood  that  there  will  continue  to  be  brisk 
demand  for  these  products.  Prices  have  .been 
subject  to  a  slight  revision,  a  slightly  higher  rate 
being  quoted.  A  special  feature  is  the  large  quan- 
tity of  putty  being- sold,  together  with  a  drop  in 
the  price  quoted  for  turpentine  in  barrels,  which 
is  now  quoted  at  75  cents  per  gal.  as  compared 
to  last  month's  quotation  of  85  cents. 

At  Vancouver  the  conditions  prevailing  at  last 
report  show  no  appreciable  change.  The  policy 
of  retrenchment  in  constructional  works  adopted 
by  municipal  bodies  in  various  parts  of  the  Pro- 
vince has  limited  the  volume  of  building  activity. 
Pending  the  arrival  of  brighter  conditions  it  is 
anticipated  that  little  work  other  than  what  may 
be  considered  absolutely  necessary  will  be  em- 
barked on  for  some  time.  In  view  of  these  con- 
siderations it  is  in  no  wise  surprising  that  dealers 
in  builders'  supplies  and  manufacturers  of  build- 
ing materials  should  be  inclined  to  a  policy  of 
doing  their  best  quietly  to  maintain  stable  condi- 
tions with  a  view  to  improved  business  in  the 
spring. 


TORONTO  PRICES 

CEMENT,  LIME,  AND  BRICK 

Cement — delivered  in  5-barrel  lots,  $1.85  per  bbl. ; 
with  bags  $2.25;  car  lots,  $1.55  on  the  track, 
with  pkgs.  $1.95. 

Lime — grey  38c,  white  40c  per  100  lbs.,  deliver- 
ed in  not  less  than  1500  lb.  lots.  At  the 
warehouse,  white  37c,  grey  35c. 

Brick — No.  1  dry  pressed  red  brick,  $17 ;  buff, 
$17  f.o.b.  the  job;  No.  2,  $14;  common  red 
stock  brick,  $11  to  $14 ;  grey,  $11  to  $12; 
wire-cut  brick  for  foundation  work,  $8.50  on 
the  cars,  delivered  $0.50;  tapestry  brick, 
$20  to  $30;  sand-lime  brick,  $7.00;  King 
Edward  Siding;  $6.50  at  the  mill;  $9.50  de- 


livered on  the  job.  Smooth  faced  texture 
brick,  $15;  rough  faced  texture,  $16  to  $20, 
delivered  any  place  in  Ontario;  paving  brick, 
No.  1,  $18  per  M.  f.o.b.  West  Toronto; 
No.  2,  $14.00;  paving  blocks,  No.  1,  $24  per 
M. ;  No.  2,  $18.  Sun-Tex  wall  tile,  $16  to 
$20  per  M.  ;  Denison  interlocking  hollow 
tile,  $00  per  M.     Lots  over  y00,000,  $55. 

CRUSHED  STONE,  SAND  AND  GRAVEL 
Toronto  prices,  delivered : 
Crushed  stone— 2-in.,  $1.20;  1-in.,  $1.25;  3/8-in., 
$1.25;    rubble   stone,   in   car   lots,   $1.15  per 
ton  f.o.b.  car. 
Sand — for   cement  or  brick  work,  $1.20  per  cu. 
yd.,  f.o.b.  Toronto,  C.  P.  R.  siding;  85c  to 
$1  per  cu.  yd.  f.o.b.  Toronto,  G.  T.  R.  siding. 
Gravel — $1.50  per  cu.  yd.,  delivered. 

LUMBER  (BUILDING  MATERIAL) 
Toronto  prices  (wholesale)  delivered: 

Hemlock— 2  x  4  in.  to  2  x  12  in.,  8  to  16  ft., 
$24;  18  ft.,  $26;  1-in.  Hemlock  No.  1  $25; 
No.  1  Hemlock  decking  $25  to  $26;  No.  2 
hemlock,  dimension  and  1  in.,  $19  to  $21. 

Pine — 1  in.  common  6  to  12  in.  wide  (rough) 
$26  to  $33;  2  in.  white  pine,  bill  stock,  $28 
to  $34 ;  7/8  by  6  and  10  in.  pine  shelving, 
$33  to  $42;  7/8  x  12  in.  pine  shelving  $45; 
No.  1  white  pine  flooring  $34;  No.  1  spruce 
flooring  "$27.50;  No.  1  pine  decking  D  2  S 
$28;  spruce  decking  $27  to  $30;  No.  1  pine  V. 
or  beaded  sheeting,  $35;  No.  2  ditto  $32; 
pine  trim  4  in.  casing  $1.75  per  100  ft. ;  5 
in.  ditto  $2;  8  in.  pine  base  $2.75  to  $3.25;  10 
in.  pine  base,  $3.40  to  $4.50;  4  in.  pine,  win- 
dow stool,  $2.75. 

Shingles— XXX  B.  C.  shingles  $3.60;  N.  B. 
extras  $4;  N.  B.  clears  $3.45;  No.  1  pine -lath 
$5.50;  No.  2  pine  lath  $4.75;  No.  1  spruce 
lath  $4.25. 

Dimension  Timber  (B.  C.  Fir)— 8  x  8,  10  x  10, 
10  x  12,  12  x  12,  12  x  14,  8  x  10,  8  x  12, 
10  x  14,  14  x  14,  8  x  14,  12  x  16,  14  x  16, 
16  x  16,  $32 ;  10  x  16,  14  x  18,  16  x  18,  $39 ; 
8  x  16,  12  x  18,  18  x  18,  $36;  16  x  18,  14  x 
20,  16  x  20,  $30.50;  8  x  18,  12  x  20,  18  x  20, 
$40 ;  10  x  20,  $37.50 ;  8  x  20,  14  x  22,  16  x  22, 
18  x  22,  20  x  22,  22  x  22,  $45 ;  12  x  22,  $39 ; 
10  x  22,  $39.50;  8  x  22,  14  x  24,  18  x  24, 
20  x  24,  22  x  24,  24  x  24,  12  x  24,  10  x  24, 
$45 

STEEL  AND  IRON 

Steel — (round  and  square  bars)  $2.25  base; 
twisted  and  deformed,  $2.50;  structural  sec- 
tions $2.75  to  $3. 

Galvanized  iron — 28  gauge  $3.40. 

Cast-iron  pipe — Standard  prices,  carload  lots,  f.o.b. 
Toronto ;  4-in.  $34  per  net  ton ;  6  in.  to  12- 
in.  $33;  12-in.  up  $32.50,  with  $1  extra  for 
gas  pipe. 

Corrugated  Iron — 26  gauge  $4.25  per  sq.,  28  gauge 

$2.50  to  $3  per  100  pounds. 
Steel    channels   and   beams,    angles   and   plates — 

$3 

SEWER  PIPE 
Sewer  Pipe — Toronto  prices  (wholesale)  f.o.b.,  4- 
in.,  25c  per  ft.;  6-in.,  40c  ft.;  9-in.,  70c  ft.; 
12-in.,  $1  ft.;  15-in.,  $1.40  ft.;  lS-in.,  $1.90 
ft.;  20-in.,  $2.25  ft.;  24-in.,  $3.25  ft.;  all  less 
62  per  cent. 

SUNDRIES 

Hard  wall   plaster — unsanded,  from  $S  to  $8.50, 

bags  extra;  sanded  $4,  in  car  lots  at  the  yard. 
Hydrated  lime— $9.25  to  $10.25  in  20-ton  car  lots. 
Plaster  of   Paris — Anchor,   Crown,  and  Standard 

white  brands,  $1.50  per  bbl. ;   Shield  brand 

$1.25;  New  Brunswick  $2.50. 
Rope — manilla,  16c  basis,  second  grade  13c  basis, 

sisal  rope,  lOyic  basis;  African  rope  13c. 

PAINTS  AND  OILS 
White  lead — ground  in  oil,  $9  per  100  lbs. 
Boiled  linseed  oil — in  bbls.,  57c  per  gal.  of  9  lbs. 
Raw  linseed  oil — in  bbls.,  54c  per  gal. ;  red  lead, 
dry,  $8  to  $9  per  100  lbs. ;  putty  in  bulk, 
bbls.,   3</2C. ;   putty   in   25-lb.   tins,  4c. ;  tur- 
pentine, in  bbls.,  67c,  per  Imp.   gal.  south- 
ern gauge. 


MONTREAL  PRICES 

CEMENT,  LIME,  AND  BRICK 
Cement — $1.90    steam    car    load    lots,  including 
sacks. 

Lime — Hydrated,  $14  per  ton  ;  lump,  $10. 

(Continued  on  page  68  ) 
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RAILS  BILLETS 
Concrete  Reinforcement  Bars 

Plain  Round,   Square  and  Cold  Twisted  Squares 

DOMINION  IRON  &  STEEL  COMPANY 

LIMITED 

BAR  STEEL 

Mills  and  General 
Offices  : 

SYDNEY,  N.  S. 

WIRE  NAILS  -     WIRE  PRODUCTS 


KENNEDY 

Balanced  Jaw  Crushers 

made  in  sizes  with 
openings  from 
10"  x  7"  to  <)6"  x  60" 

Interchangeable  and  Reversible 
Jaw  Plates 

Rock  &  Power  Machinery,  Limited 

HEAD  OFFICE:   12  King  Street  Eait,  TORONTO 

BRANCH  OFFICES:    Vancouver,  Halifax,  Cobalt,  Montreal,  Sudbury,  and  in  tbr  King  Edward  Hotel,  Toronto 


Warehouse  Stocks  : 

SYDNEY,  N.  S. 
MONTREAL,  QUE. 
TORONTO,  ONT. 
FT.  WILLIAM,  ONT. 


Sales  Offices  : 

SYDNEY,  N.  S. 

MONTREAL 
112  St.  James  St. 

TORONTO 
18  Wellington  St.,  E. 


r  1 1 


CONTRACT    \<  la  OR  I) 


SIGNS 

Brass  and  Bronze 

The  next  time  you  are  in  the  market 
for  signs  of  this  class  give  us  a  chance  to 
quote  you.    We  are  turning  out  some 
exceptionally  high-class  work  in  this  line 
and  would  be  glad  to  figure  with  you 
whether  your  order  is  large  or  small. 
The  Dennis  Wire  and  Iron 
Works  Co.  Limited 
Lo  INI  d  o  N 


Stair  at  Provincial  Museum,  Toronto. 

This  is  a  good  example  of  Meadows'  stair  work. 
Our  plant  is  complete  for  the  successful  manufac- 
ture of  this  particular  class  of  work.  Specifica- 
tions can  be  followed  or  we  will  submit  designs. 
Careful  attention  to  details  and  thorough  work- 
manship have  made  Meadows'  stair  work  popular. 

QUOTATIONS  FURNISHED. 

«•  GEO.  B.  MEADOWS 

Toronto  Wire,  Iron  and  Brass  Works  Co.,  Limited 
Meadows  Block,  Wellington  St.  W. 
TORONTO,  ONT. 


"Hammer  Brand" 

Hard  Wall  Plaster 


It  neither  loosens  nor  falls  off,  it  allows  car- 
penters to  follow  plasterers  without  loss 
of  time  and  lasts  as  long  as  the  building. 


Albert  Manufacturing  Co. 

Hillsborough,  New  Brunswick,  Canada 


THE  * 
DOMINION' 
BANK     «■  1 
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Canada  Wire  &  Cable  Co.,  Limited 

Head  Office  and  Works,  TORONTO 

Bare  and  Insulated  Electrical  Wires 

for  all  purposes. 
Electric  Railway  Trolley  Wire  and 

Feeder  Cable. 

Sales  Offices  and  Branch  Warehouses: 
401  Lake  of  the  Woods  Building,  MONTREAL. 
150  Princess  Street,  WINNIPEG. 
Macdonald  Marpole  Co.,  Ltd.,  427  Seymour  St., 
VANCOUVER. 

Prompt  shipments  from  Factory  or  nearest  warehouse. 


THE    AUTOMATIC  BALL  BEARING  ELECTRIC 
FLOOR    SURFACING  MACHINE 

Contractors  and  builders  find,  dresses  in  paying  quantities,  quarter- 
sawed  oak,  maple,  etc.,  the  way  they  want  it  or  rapidly  rerinishes 
old  floors.  Having  ballbearings,  roller  and  dust-suction  fans  spin 
true  and  easy:  yielding  arms  give  flexible  or  rigid  roller  as  need- 
id;   self-propelling   with   automatic   control   gauges   roller   cut  for 

even  work  and  brakes  for- 
ward pull  for  large  capacity 
— you  simply  guide.  Sur- 
faces to  t>ase  baseboard  with 
Edge  Roller.  No  hand 
scraping. 

Booklet  tells  all  about  it 
and  our 

FREE  TRIAL  OFFER 

Made  in  several  sizes  for 
small  rooms  or  large  areas. 
Let  us  send  you  the  names 
and  addresses  of  Canadian 
owners  near  you. 


Patented 
Oct.  15, 1912 
Machines 
sold  out- 
right for 
use  any- 
where. 

Dept.  F,  4845  Ravenswood  Ave. 


Wayvell  Chappell  &  Co. 

CHICAGO,  ILL. 


Single  Inlet,  Top  Horizontal 
Discharge  Sirocco  Tans  Built  in 
sizes  with  capacities  of  75  C.F.M, 
to  1,000,000  C.F.M.  in  all  angles 
of  discharge  and  arranged  for 
either  pulley,  motor,  engine  01 
turbine  drive. 


Greatest  in  Capacity 
and  Efficiency 


Genuine 


W  ccc" 


Patented 


Mu It i- Blade  Fans  and  Blowers 

—MADE  IN  CANADA— 

Exhaustive  tests  conducted  by  our  Experimental  Department  and 
by  competent,  unprejudiced  engineers  in  competitive  trials,  has 
proven  conclusively  the  "Sirocco"  to  be  the  most  efficient  com- 
mercial fan  in  the  world.  It  occupies  less  space,  and  requires  con- 
siderably less  expenditure  of  power  for  a  given  duty  than  any 
Other  type  of  fan.  Proper  design  and  construction  are  the  basis 
of  the  superiority  of  the  "Sirocco"  Pan,  and  make  it  the  ultimate 
standard  of  excellence  everywhere. 

Learn  concerning  its  principle  of  construction  and  why  it  is  the  best. 

"Sirocco"  Catalogue  No.  201,  valuable  to  Engineer*, 
Architects  and  Contractors. 


Sales  Engineers: 
CLAKK  T.  MOKSK  E.  (  .  I'OW  Kits 

301  McOil  Bldg.,  i:i  Victoria  St.. 

Montreal  Toronto 


O- 


NADIAN 


ir-yccv  \  ompanv 


G 


WINDSOR.  ONTARIO. 


Sales  Engineers 
W.  P.  KI)1>Y 
301  Tribune  Bids;., 
Winnipeg 


S.  s.  CLARE  K 
<H">   2nd  St.. 
<  'algnry 


EXEMPLAR  OF  QUALITY 
DUMBWAITERS 

For  simplicity,  durability  and  quick  service 
Chelsea  Dumbwaiters  are  without  a  rival. 

Catalogue  and  prices  will  lie  supplied  l>v  our  Canadian  Ajlcnti 

Chelsea  Elevator  Co.,      New  York 

-AGENTS 

Hardware  Co.  of  Toronto,  Limited 

26  ADELAIDE  ST.  W. 


Ahram"  Sidewalk  f-'inishinii  Tools  Affl  gold  "II  Mm  Gtlnrant  er  t  llltt 

ONE  MAN  .  mu  .1..  more  Work  with  Mi. 'in  il>. in  rHREE  MEN  i'iiii  do 
with  ordinary  tool-.  TIiIn  mimnx.  If  I'lnl-dii-tH  kh  $1.1111  |>,.r  ,|„\  \  mi 
»H\«  III.'  vv.iif.'s  of  TWO  MEN.  .11  INI  ,„.,  dllj  .  by  H-liir  "Ahram" 
I  hoIh  \V«.  iiniit  [vi'ly  if imrunli'i'  this  rrxnll.  |,.i  ns  prove  II  to 
you.    ( 'iri'iihir. 


ABRAM  CEMENT  TOOL  CO. 


10 


Ouallett*  Ave. 

WINDSOR.  ONT. 
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CURRENT  PRICES  OF  BUILDING  AND  ENGINEERING  MA TERIALS— continued. 


^  On  tinned  from  page  fttj 

Brick — No.  1  picsscd,  $17;  No.  2  pressed,  $15; 
Manganese  rustic,  $20;  burt  rustic.  $20;  red 
rustic,  114;  bufl  (smooth).  $21;  bull  (rough), 
plastic,  $-V50.  C.  P.  R.  6Uc  extra  except 
(or  plastic.  Dominion  silicate,  1st  quality, 
jl.;.  second  quality,  $10.00;  all  f.o.b.  Mont- 
real. 

Concrete  Brick— grey  $22,  red  $22,  buff  $23, 
white  $45.  plain  pressed  $12  per  thousand, 
all  f.o.b.  Montreal  (C.  P.  K.  terminals), 
ijuotations  f.o.b.  Toronto : — White  $52,  butf 
EtB,  jrej  $27.  plain  pressed  $17,  red  $27. 
Other   quotations   on  application. 

CRUSHED  STONE,  SAND  AND  GRAVEL 
Crushed  Stone — 2  in.,  $1.40;  tf-in.,  $1.05;  H  i"; 

$1  75,  per  ton,  delivered. 
Sand — 'Joe  per  ton,  car  loads,  on  cars. 
Gravel — $1.35  per  ton  f.o.b.  cars. 

EXPLOSIVES 

Forty  per  cent,  dynamite  $10.25  per  100  lbs.  in 
single  case  lots  of  50  lbs.  each;  50  per  cent, 
at  $17.75;  00  per  cent,  at  $19.25,  f.o.b. 
Montreal.  Blasting  at  $2  per  25  lb.  keg. 
Detonators,  No.  3  at  75c  per  100;  No.  6  at 
$1  per  100.  Batteries,  No.  2,  rated  capacity 
up  to  ten  fuses,  $13.50  each ;  No.  3,  rated 
capacity  up  to  20  fuses,  $20.50  each ;  No.  4, 
rated  capacity  up  to  50  fuses,  $41  each. 
Leading  wire,  in  coils  of  500  ft.,  lc  per  ft.; 
leading  wire,  twin  cable,  in  coils  of  250  ft., 
3c  per  dble  ft. ;  connecting  wire  in  coils  or 
spools,  50c  per  lb.  Electric  fuses,  4  ft.  single 
strength,  per  100,  $3;  4-ft.  double  strength, 
per  100,  $3.50;  6  ft.  single  $3.54;  double, 
$4.04;  Ml.  single  $4.08;  double  $4.58;  10  ft. 
single  $4.62;  double  $5.12;  12  ft.  single  $5.16; 
double  $5.66;  14  ft.  single  $5.70;  double  $6.20; 
16  ft.  single  $6.24;  double  $6.74;  18-ft. 
single  $6.78;  double  $7.28;  20-ft.  single  $7.32; 
double  $7.S2;  22-ft.  single  $8.32;  double 
,---J.  24  it  single  $'.<  32 ;  double  $9.82 ;  26- 
ft.  single  $10.32*;  double  $10.82;  28-ft.  single 
$11.32;  double  $11.82;  30-ft.  single  $12.32; 
double  $12.82. 

STEEL  AND  IRON 
Steel  angles — 3-in.  x  3-in.  and  up,  $2.75;  1-in.  x 
1-in.  x  'A-in.,  25c  extra;  54 -in.  x  y*-in.  x 
Ji-in.,  50c  extra.  Boiler  plates — }4-in.  thick 
and  thicker,  $2.50.  Circular  plates — Flange 
quality,  30-in.  dimensions  and  over,  $2.60; 
under  30-in.  dimensions,  $2.90.  Beams  and 
channels — Under  35  lbs.  per  yd.,  $2.90;  35 
lbs.  per  yd.  and  over,  $2.75,  f.o.b.  Mont- 
real, net  cash.  Corrugated  iron — 26-in.  gauge, 
$4-25;  2S-in.  $4  per  sq.  yd.  less  10  and  10  per 
cent.  Copper  bearing  sheets — flat,  Apollo 
Keystone  galvanized,  28  U.  S.  gauge,  $4.10 
per  100  lbs. ;  Keystone  black,  28  U.  S. 
gauge,  $2.85  per  100  lbs. 

SEWER  PIPE 

Straight  pipe  (per  foot) — 4-in.,  25c;  6-in.  40c; 
8-in.,  55c;  9-in.,  70c;  10-in.,  80c;  12-in..  $1; 
24  in.,  $3.25.  Bends,  each,  75c,  $1.20,  $2.20, 
$2.80,  $3.20,  $4.00,  $13.  Double  collar.  75c, 
$1.20,  $2.20.  $2.80,  $3.20,  $4.00,  $13.  Single 
branch,  2  ft.,  $1,  $1.60,  $2.50,  $3.15.  $3.60. 
$4.50,  $16.25.  Double  branch,  2  ft.,  $1.75, 
$2.80,  $3.85,  $4.90,  $5.50.  $8.  $26.  Y.  Pipe, 
2/,  ft..  $2.  $3,  $4.12,  $5.25,  $6,  $8.50,  $27.60. 
Syphon,  $2.25,  $3.60,  $6.60,  $8.40.  $9.60.  $15, 
(12-in.).  Buchan  trap  cesspools,  double 
typhon.  running  trap  and  hand-hole  trap, 
$2.25,  $3.60,  $6.60,  $8.40,  $9.60.  $15  (12-in.) 
These  prices  are  subject  to  a  discount  of  50 
per  cent. 

SUNDRIES 

Hard  wall  plaster— $11.00  per  ton.  Plaster  of 
Paris — $2.35  per  bbl.  Rope — Best  Manilla, 
14c  basis  per  pound ;  British  manilla,  11c 
basis;  African  hemp,  11c;  sisal  rope  9j.jc 
basis.  Boiled  linseed  oil — in  barrels,  57c  per 
gal.  of  9  lbs.  Raw  linseed  oil — in  barrels, 
54c  per  gal. 

WINNIPEG  PRICES 

CEMENT,  LIME  AND  BRICK 

Cement— Delivered  in  5-bbl.  lots,  $2.60;   in  can 
load  lots,  $2.30. 

Lime — Grey,  34  cents  per  bushel;  white,  32  cents. 

Brick — N'o.  1  dry  pressed,  red  and  buff,  $85; 
common  red  stock,  $25 ;  common  grey 
stock,  $12;  No.  1  enamelled  brick,  all  col- 
ors, from  $100;  sandlime,  $12;  firebrick, 
$52.50. 


CRUSHED  STONE,  SAND  AND  GRAVEL 

Crushed  Stone — 2-in.,  $2.65  per  yd.;  1-in.,  $2.90; 
v,  in.,  $2.90;  stone  dust,  $2.50;  rubble  stone 
car  load  lots,  delivered,  $13  per  cord.  Del- 
South  of  Assinboine  $1  extra. 

Sand— For  cement  or  brick  work,  delivered, 
Winnipeg,  $1.S5  per  cu.  yd. 

Gravel    Per  yd.,  delivered,  $1.85. 

Crushed  Granite — 1'/,  and  2-in.,  $2.65;  J4-in.  ami 
l-in„  $2.90;  54 -in.  and  dust,  $3.20. 

LUMBER   (BUILDING  MATERIAL) 
(15  per  cent,  discount  for  cash) 

Flooring — No.  2  red  pine,  4  in.,  $43;  6  in.,  $46; 
No.  3  red  pine,  4  in.,  $38;  6  in.,  $40;  No.  4 
red  and  while  pine  or  spruce,  4  in.,  $28;  6 
in.,  $32;  No.  1  and  2  fir,  edge  grain,  3  in., 
$60;  4  in.  and  6  in.,  $55;  No.  3  fir,  edge  and 
Hat  grain,  4  and  6  in.,  $45;  No.  4  fir,  ship- 
lap  grade,  4  and  6  in.,  $32;  common  2x6 
pine,  spruce  or  fir,  4  and  6  in.,  $33;  No.  2 
white  pine,  4  and  6  in.,  $55;  No.  3,  $45;  No. 
2  red  pine,  4  and  6  in.,  $46;  No..  3,  $40;  No. 
4,  $32;   No.  5,  $24. 

Dimension  Timber  (No.  1  pine,  spruce,  tamaiac. 
In  or  cedar)— 8  x  8,  8  x  10,  10  x  10,  10  x 
12,  12  x  12,  $38;  10  x  14,  14  x  14,  14  x  16, 
6  x  10,  6  x  12,  8  x  12,  $39;  10  x  16,  12  x  16, 
16  x  16,  14  x  18,  16  x  18,  18  x  IS,  20  x  20, 
$40;  6  x  14,  8  x  14,  12  x  18,  18  x  20,  $42;  6 
x  16,  6  x  18,  6  x  20,  8  x  16,  8  x  18,  8  x  20, 
10  x  18,  10  x  20,  12  x  20,  14  x  20,  10  x  20, 
$43. 

Pine — 1-in.   common,  6  to  10  in.,  $105;   12  in.. 

$110;   pine  trim  4  in.   casing,  $3.70  per  100 

ft.,   5-in.    ditto,   $4.40;    8-in.    pine   base,  $6; 

10-in.,  $7;  4-in.  pine  window  stool,  $7.50. 
Shingles— No.  1  B.  C.  cedar,  $4;  No.  2,  $3.50; 

No.   1  B.   C.  cedar  dimension,  $5.50;  band- 

sawn,  $7. 

STEEL  AND  IRON 

Steel — Round  bars,  $2.35  per  100  lbs. ;  square 
twisted,  $2.40  per  100  lbs. ;  channels,  angles, 
beams  and  plates,  $2.95  per  100  lbs. 

Cast  Iron  Pipes — Standard  price,  car  load  lots, 
f.o.b.   Winnipeg,  $38  per  ton. 

SEWER  PIPE 
Sewer  Pipe — Wholesale  prices  f.o.b.  Winnipeg, 
per  ft.,  3  in.,  9  cents;  4  in.,  11  cents;  5  in., 
10  cents;  6  in.,  18J4  cents;  8  in.,  30  cents; 
10  in.,  40  cents;  12  in.,  50  cents;  18  in., 
$1.00;  24  in.,  $2.00. 

SUNDRIES 

Hard  Wall  Plaster — Unsanded,  $13  per  ton;  sand- 
ed, $7.50,  delivered  on  job.  Plaster  of  Paris, 
$15.50  per  ton ;  Hammer  Brand,  $3.75  per  bbl. 

PAINTS  AND  OILS 
Paints  and  Oils. — White  lead,  ground  in  oil,  $9.40 
per  100  lbs. ;  boiled  linseed  oil,  in  bbls.,  74 
cents  per  gal. ;  raw  linseed  oil,  in  bbls.,  71 
cents  per  gal.;  dry  red  lead,  $8.50  per  100 
lbs. ;  putty  in  bulk,  $3  per  bbl. ;  putty  in  25- 
lb.  tins,  $3.35;  turpentine,  in  bbls.,  75  cents 
per  gal. 


VANCOUVER  PRICES 

CEMENT,  LIME  AND  BRICK 

Cement — Common,  $2.35  per  bbl.  f.o.b.  warehouse; 
Keens  cement,  $32  per  ton,  sacks  extra;  line 
white.  $7.50  per  bbl.  of  300  lbs. ;  superfine, 
white,  $9.50  f.o.b.  Vancouver;  white  Portland 
cement,  $8  per  bbl.  of  380  lbs.,  sacks  10c 
extra,  f.o.b.  Vancouver. 

Lime — $1.35  per  bbl.  f.o.b.  warehouse  or  delivered. 

Brick — Common  red  brick,  $13  f.o.b.  warehouse, 
$11.50  in  car  lots  f.o.b.  Vancouver;  pressed 
red  and  buff  brick,  $42  at  warehouse,  $40  in 
car  lots;  white  enamelled  brick,  No.  1  quality 
$100  to  $120  at  warehouse ;  tapestry  brick, 
$60  to  $80  at  warehouse;  impervious  brick, 
$70  f.o.b.  buildings. 

CRUSHED  STONE,  SAND  AND  GRAVEL 
Crushed  stone— 2-in.,  $1.40;  1  in.,  $1.50;  3/8-in., 

$1.50,  all  f.o.b.  scows. 
Sand — Brick   and   plaster   sand   90c   per   cu.  yd. 

f.o.b.  bunkers. 
Gravel — $1.40    per    yard  delivered. 

LUMBER  (BUILDING  MATERIAL) 
Vancouver  prices  f.o.b.  mills: 
Timber  (B.C.  fr)— all  sizes  up  to  12  x  12,  $12; 
up  to  14  x  14,  $13;  sizes  from  16  x  16  to  20 
8  x  20,  $15,  squares. 


Common  fir,  cedar,  hemlock  and  spruce — small 
dimensions,  up  to  20  feet,  $12;  22  to  32  feet, 
$14;  boards  and  shiplap,  $12;  No.  1  and  2 
edge  grain  flooring,  ceiling  and  siding,  $30; 
No.  1  and  2  flat  grain  flooring,  ceiling  and 
siding,  $25;  No.  1  XXX.  B.  C.  shingles, 
$2.10;    fir   lath,  $2. 

STEEL  AND  IRON 
Vancouver  prices  f.o.b.  warehouse; 
Steel — (round    and     square     bars)     $2.65  base; 

twisted  and  deformed,  $2.90;  liliuctural  Rcc- 

tions  $3.25  to  $3.75. 
Galvanized  iron — 28  gauge,  $4.85  per  100  lbs. 
Corrugated  iron — 20  gauge,  6,  7  and  8  ft.  sheet; 

$4.20,  9  and  10  ft.  sheets,  $4.35  per  square. 

Black  steel  sheets,  24  gauge,  $3.10  per  100 

lbs. 

Steel    channels   and    beams,   angles   and   plates — 

$3.25  to  $3.75  per  100  lbs.,  depending  on 
size,  quantity  and  specifications. 

SEWER  PIPE 

Sewer  pipe — Vancouver  prices,  f.o.b.  warehouse, 
4-in.,  25c.  per  ft.;  6-in.,  40c  ft.;  9-in.,  70c 
ft.;  12-in.,  $1  ft.;  15-in.,  $1.40  ft.;  18-in., 
$1.90  ft.;  20-in.,  $2.25  ft.;  24-in.,  $3.60;  all 
less  40  per  cent. 

SUNDRIES 

Hard  wall  plaster— $13.50  to  $15.00,  in  car  lots 

f.o.b.   Vancouver,  bags  extra. 
Hydrated  lime — $14  in  car  lots. 
Plaster  of  Paris — Hammer  brand,  $4  per  bbl. 
Welsh  slate— $12.00  to  $12.50  per  square,  f.o.b. 

Vancouver. 

Rope — Manilla,  full  coil,  1514c  basis;  2nd  grade, 
liyic  basis:  sisal  rope,  ll}4c  basis. 

PAINTS  AND  OILS 

Mixed  paint — per  gal.  $2.50. 

White  lead— ground  in  oil,  $10.25  per  100  lbs. 

Boiled  linseed  oil — in  bbls.,  95c  per  gal.  of  9  lbs. 

Raw  linseed  oil — in  bbls.,  93c  per  gal.;  red  lead, 
dry,  $8.00  to  $9.00  per  100  lbs.;  putty  in 
bulk,  bbls.  3c;  putty  in  25-lb.  tins,  4c;  tur- 
pentine in  bbls.,  95c. 


Geo.  M.  Miller  &  Co. 

Architects 

Toronto  General  Trust  Building  TORONTO 
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TANKS 

for 

Pulp  and  Paper  Mills 

Chemical  Works 
Oil    Refineries,  Etc. 

We  also  build 

Steel  Structures 

to  support  them. 
Write  us  /or  quotations 

MacKinnon,  Holmes 
&  Company  Limited 

SHERBROOKE,  QUE. 


.    .    1  ' 


built  with  Burlington  Steel  Bars 

For  tlie  large  extension  made  in  1912  to  the  C.  P.  K.  Klcvalor  at  Tort  McNicoll, 
Ont .  two  thousand  tons  of  Burlington  Hais  were  uaed  in  the  foundation  and  bin 
walls  The  engineers  were  John  S.  Metcall  Co..  Ltd.,  Montreal,  to  whom  we  are 
indented  for  the  above  photograph  of  the  elevator  Srores  ol  other  prominent  en- 
gineers throughout  Canada  arc  successfully  using  UurUngtO*  Steel  liars. 

Rounds,  Squares,  Hals.  Iwistrd  Sqiians,  Angles, 
Channels,  T-Bnrs,  Ovals,  Unit*  Ovals,  Hair  Rounds,  Mauds 
and   Special    Sections;   Cross  Arm    llraccs;   Pole  Shims 

Prompt  Shipment  from  Stock 

BURBLING  TON    STEEL    COMPANY.  LIMITED.  HAMILTON 

FORMI.KI  Y   "CANADA   STF.Fl.  COMPANY.  IIMIIID" 


Following  arc  just  a  few  of  the  note 
worthy  contracts  for  which  lluilinglon 
Steel   liars  have  been  used : 
Wasdcll      Falls      Dam     llyd.o  I'l.rl.n 

Power  Commission  of  Ontario. 
Klevators  No.  1  and  No.  8.  Montreal — 

Montreal    llaibor  Cnmmissioncis, 
Maple    Leaf    Milling    Co      I     II.  Tro 

manhanter  Co.,  Limited. 

Grand  Trunk  Pacific  Elevator    at  Fori 

William,  Out. 
Canadian  Wcstinghousc  Co.  Additions 

to   Hamilton  Plant. 
Section     8.     Welland     Canal    ltal.lt  y 
YciImiikIi   ,\  Hutchison. 
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RIVETED  TANKS 
RIVETED  PIPES 

PONTOONS 
and  other  similar  works 

Manufactured  by 

Canadian  Stewart  Co.,  Limited 

TORONTO 


Continuous  and  Machine  Banded  Wood  Stave 

WATER  PIPE 

Reservoir  Tanks  for  city  and  town  Water  Systems,  Fire 
Protection,  Power  Plants,  Hydraulic  Mining,  Irrigation, 
etc.    One-half  the  cost  of  Iron  Pipe — and  better. 

Pacific  Coast  Pipe  Co.,  Limited 

P.  O.  Bo*  563       Vancouver,  B.  C. 
Office  and  Factory,  Granville  St.,  near  High  Bridge 

Write  for  Catalogue 

Full  Particulars  and  Estimates  Furnished 


HARBOUR 

Sand -Lime  Brick 

"V/I  ADE  from  clean,  pure 
*  silica  sand  and  the 
highest  grade  calcium  lime 
by  the  most  up-to-date 
equipment.  The  result  is 
a  brick  from  outside  to 
core,  uniform  in  density, 
strength  and  size. 

Ask  for  further  particulars 
— results  of  University 
crushing  tests. 

Harbour  Brick  Co.,  Limited 

Lumsden  Building 

Toronto 


Yard  Crane  at  Steel  Mill  of  Sir  Alfred  Hickman,  Limited,  BiUton,  Staffordshire 

YOUR  ENQUIRIES  ARE  SOLICITED  FOR 

CRANES      TELFERS      CAPSTANS  WINCHES 

ROYCE,  LTD. 7  Trafford  Park,  Manchester,  England 


Royce 

Electrical 
Cranes 

Capstans 
Telfers 

Winches 

Include 

Royce 
Crane  Type 

Motors, 
Controllers, 
Over 
Hoisting 
Safeguard. 
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Horizontal  Automatic  Exhaust  Relief  Valve 

We  make  automatic  exhaust  relief  valves  of  all 
sizes  and  types — horizontal,  vertical,  angle  and 
downward  discharge.  An  inside  dashpot  of 
ample  size  eliminates  shock  in  closing  and  a 
water  seal  insures  the  valve  against  leakage. 

A  PITTSBURGH  VALVE,  A 

/A  FOUNDRY  &  CONSTRUCTION  CO.  ZS\ 
TX  PITTSBURGH,  PA.  T-T 

ATWOOD  ATWO0D 
ENGINEERS    FOUNDERS  MACHINISTS 

Represented  by  W.  M.  Campbell,  25  Howland  Ave.,  Toronto.  Can. 


Goold,  Shapley  &  Muir  Co. 

Limited 

Brantford        Winnipeg       Regina  Calgary 


Towers 
and  Tanks 
(or  all  pur- 
poses. 

Concrete 
Mixers 

Gas  and 
Gasoline 
Engines 

Hoists 

Windmills 


Water    supply    outfits    of  every 
description. 

CORRESPONDENCF.  SOLICITED 


^  —Ml  


Do  you  ever  make  sugges- 
tions to  your  friend, 
the  architect  ? 


There  are  many  times  when  a  word  or 
two  from  you  would  mean  a  little  extra 
profit  on  a  job:  Because  "Metallic"  Ma-  ,  s 
terials  are  easily  and  quickly  erected  and 
when  it  comes  to  "close  figuring."  time 
means  money  to  you.  There's  another 
point  worth  your  serious  consideration: 
"Metallic"  Building  Materials  are  fireproof 
— impervious  to  the  elements  and  all  but 
indestructible. 

THE  "METALLIC"  LINE  INCLUDES 
Galvanized  or  Copper  Cornices,  Skylights.  Steel  Shingles. 
Steel  Ceilings  and  Walls.  Ventilators,  Steel  Siding,  Corru- 
gated Iron,  "Hayes"  Patent  Steel  Lath,  etc. 

Catalogues  and  Prices  sent  promptly  on  request 


THE  METALLIC  ROOFING  CO. 

OF  CANADA  LIMITED. 

TORONTO  and  WINNIPEG 


Why  Take  Chances? 


j  nicely  by  the  oiu 
privileges.    I  took  a  horst 
e   'hrough   Central  Macedonia, 
o*    as  far  as  Solonlka." 


a-ar- 

s  tire 
wore, 
o  4600 
Con- 
d  th« 
at  wild 


»;  13  MEN  KILLED  WHEN 

MINE  BUCKET  FALLS 


Number  of  Other  Workmen  Injured — 
Chain   Holding  800-gallon 
Water  Tank  Snaps. 


tvh«i) 

mary  7. 
I  y*ar». 

*fr|fT>t. 

-t  and 

Chaa. 
'tartar. 
Tha 
amtly 
reaf, 
Nft 
ara 


(By  Associated  Press  ) 

MANSFIELD.  Eng.  Fob.  8—  Thir- 
teen pit  sink'  ■  were  killed  And  a 
number  of  othora  Injured  today  nt 
the  Uoliuver  colliery  by  the  snapping 
of  a  chulu  to  which  »na  suspended 
a  bucket  coatnlnlng  800  gallons  of 
water 

The  bucket  crashed  down  the  shaft, 
which  was  600  feet  deep  and  At  the 
bottom  of  which  the  men  were  work- 
ing The  workers  were  crushed  Into 
ad  unrecognlinble  mass  Only  a  few 
who  happened  to  he  In  shelter  hole* 
at  the  sides  of  the  sha(t  cscsped 
death 

This  city  Is  the  renter  of  A  large 
coal  mining  district 

*t*.ff  rnESfc nt 
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Mir 


Save  money  as  well  as  loss  of  life  and  property 
by  using  a  Canadian  made  electric-welded  chain. 

McKinnon  Chain  Company 

St.  Catharines,  Ont. 
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Electric  Steel  Castings 

Om  Welland  plant  will  be  ready  to  furnish  Carbon,  Manganese,  Alloy  Steel 
Castings  and  Forging  Ingots,  by  the  end  of  May,  made  by  the  Electric  Furnace  process. 

This  process  makes  a  dependable  high  grade  steel  and  steel  casting,  a  tough  homo- 
geneous material,  free  from  blow-holes,  and  having  a  remarkable  resistance  to  fatigue.  . 

Write  us  for  prices  and  particulars 

The  Electric  Steel  &  Metals  Co.,  Ltd. 

Welland,  Ontario 


Many  a  mistaken- 
head  doesn't  buy 
from  Aikenhead. 


Hardware  sold  by 
Aikenhead  in 
Quality  has 
always  lead. 


SHEFFIELD  CUTLERY 

A  $1.50  Sheffield  Razor  Absolutely  Guaranteed. 
AUTO-STROP  SAFETY  RAZOR 

500  Shaves  Guaranteed  from  12  Blades,  $5.00. 


Nickle-Plated 

Steel 
Dinner  Knives, 
very  keen 
Edge,  no 
Polishing 
$6.00  doz. 


100 
Different 
Styles 
Pocket 
Knives 
25c.  to  $3.00 


Sets  of  Carvers  in  Cases  $2.50  up. 


AIKENHEAD  HARDWARE,  LIMITED 


17  Temperance  St.,  TORONTO,  Can. 


}j|  ASSOCIATED 

Automatic  Sprinklers 

provide  Practical  Immunity  from  Fire  Loss  and  Re- 
duce Insurance  Premiums  40  to  60  per  cenr 
We  are  installing  the  Automatic  Sprinkler  Systems  in 
Ford  Motor  Co.  Plant,  Toronto 
Ford  Motor  Co.  Plant,  Montreal 

We  secured  these  contracts  because  we  quote  Reasonable 
Prices  and  provide  Guarantee  of  First  Grade  Workmanship- 

Our  address  is 

Head  Office  :  297  Campbell  Ave.,  Toronto 
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Canadian  Plant 


Chicago  Bridge  &  Iron  Works,  ONTARIO 

Our  Specialty  is  the  Design,  Manufacture  and  Erection  of  ELEVATED 
STEEL  TANKS  for  Municipal,  Railroad  and  Factory  Service. 

We  also  design,  manufacture  and  construct  Oil  Tanks,  Coaling  Sta- 
tions,   Bridges,  Turntables,   Building  and    Structural  Material. 


WRITE  TO-DAY  FOR  CANADIAN  ILLUSTRATED  CATALOGUE  NO.  IS 


OFFICES 


Built  for  C.P.R.  Montreal 


Bridgeburg,  Ont.,  130  Janet  St. 
Chicago,  111.,  1360  W.  105th  St. 
New  York,  30  Church  St. 


SHOPS 


Bridgeburg,  Ont. 
Chicago,  111. 
Greenville,  Pa. 


STOP! -LOOK! -LISTEN! 

just  the  Mixer  you've  been  wishing  for 

The  "  Big-an-Little  " 


1914  Model  now  ready 

The  small  mixer  has  proved  its  worth.  You  know  it  pays 
hctter  to  have  one  or  more  small  portahlc  mixers  than  to  mix 
by  hand  or  to  have  a  great  big  clumsy  mixer.  The  question 
has  been  to  get  a  Dependable  Small  mixer  at  a  low  price. 

The  "Big-an-Little"  is  the  biggest  and  best  small  mixer 
on  Earth,  and  our  Low  Prices  amaze  the  Mixer  World.  They 
are  used  everywhere.     Write  us  NOW. 

The  Jaeger  Machine  Co. 

Columbus,  Ohio 


ORNAMENTAL/  ~* 

^  ORQfi I  WO 


mm  cloth  \ 

WIRE  GOODS 


Concrete  HondinU 
Elevator 
Overhead  Cunrd.s 

Enquiries  solicited. 

CANADA  VV1UK  &  I  ROM 
GOODS  CO.,  Hamilton 


Water  Purification 
RANSOME 

Drifting  Sand  Filters 

THIS  system  has  been  accepted  by 
the  City  of  Toronto  after  a  thor- 
ough test,  and  a  plant  having-  a 
daily  capacity  of  60  million  imperial 
gallons  is  now  under  construction.  The 
filters  can  be  installed  in  either  the 
gravity  or  pressure  systems. 

Designs  and  estimates  furnished  on  ap- 
plication. 

John  verMehr  Engineering  Co. 

Limited 

154  Simcoe  Street,  Toronto 


AN  OPPORTUNITY 

Local  Agents  Wanted  in 

Quebec,    Ottnwn,    Toronto,    Winnipeg,  Cnlgnry 
Edmonton,  Vancouver 

Water  Kilter*  Refrigerating  Machinery 

1.000  to  1.000.000  Gallon,  a  Day       1  4  to  60  Ton  Daily  Capacity 
Water  Purifier* 
4  Gallons  to  5.000  Gallons  a  Day 

Refrigerators    and    Refrigerating    Boxes    for    Ice  or 

Machine  Refrigeration 
Hotel,  Restaurant  and  Saloon  Equipment  and  Supplies 

EQUIPMENT  &   SUPPLIES,  LIMITED 

302  MeGILL  BLDC,  MONTREAL,  P.  Q. 
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u  I  consider  that  you  make  the  best 
Hoisting  Machinery  on  the  market." 

taken  from  an  unsolicited  letter  written  to  us  by  a  prac- 
tical man.  familiar  with  the  construction  and  perform- 
ance  ol  the  principal  makes  of  Contractors'  Machinery. 

HE  SPEAKS  FROM  EXPERIENCE 

Hoisting  Engines     Clam  Shell  Buckets —  Derricks- 
Derrick  Fittings — Centrifugal  Pumps 

STANDARD 
SIZES 
IN  STOCK 


Standard  Three  Drum  Hoisting  Engine  with  banked  operating  levers. 


Let   us  have  your  inquiry  on  special  plant  for  use  next 

Spring— NOW. 

Dipper,  Clamshell  and  Hydraulic  Dredges  —  Dump 
Scows — Excavators — Revolving  and  Travelling  Cranes, 
etc. 

Write  for  Catalogue 

M.  BEATTY  &  SONS,  LIMITED 

WELLAND, 


Established  1862 


CANADA 


Taivrette"  Type  "D"  Dredging  and 
Excavating  Clamshell. 


—AGENTS— 

H.  E.  PLANT,  17!)0  St.  James  Street,  Montreal  R.  HAMILTON  &  CO.,  Vancouver,  B.C. 
H.  W.  PETRIE,  LIMITED.  Toronto  E.  LEONARD  &  SONS,  St.  John,  N.B. 

A.  R.  WILLIAMS  MACHINERY  CO.,  Winnipeg 


UNDERPINNING  A  BRIDGE 


A  McKiernan-Terry  Core  Drill  was  successfully  used  on  a  job  of 
underpinning  in  connection  with  the  Grand  Central  Station 
improvements,  New  York,  under  most  unusual  conditions. 
Owing  to  a  settlement  of  the  columns  supporting  the  bridge 
crossing  the  yard  at  Fifty-fourth  street,  it  was  decided  to  provide 
a  more  secure  foundation  by  underpinning  them  and  extending 
the  supports  to  bed-rock.  With  the  core  drill  four  14-inch  holes 
were  drilled  close  together  around  each  column  and  were  driven 
through  the  concrete  footing.  Then  10-inch  steel  pipe  was  thrust 
through  these  drill  holes  into  the  soft  material  and  were  driven 
down  until  rock  was  reached.  These  holes  were  cleaned  out 
and  5-inch  core  holes  were  put  down  a  sufficient  distance  into 
the  rock  to  insure  a  sound  bottom.  Reinforced  concrete  piles 
were  then  cast  in  the  holes,  and,  by  proper  means,  the  columns 
were  made  to  rest  thereon. 

This  particular  method  of ' correcting  the  settlement  of  the  col- 
umns was  the  only  one  which  could  be  carried  on  without  inter- 
rupting either  the  traffic  in  the  yards  or  over  the  street  bridge. 
For  other  application  of  Core  Drills  see  Bulletin  512. 

CANADIAN  ALLIS  -  CHALMERS,  LIMITED 

Hf  \ r>  Office-  TORONTO    District  Saif.s  Offices:  MONTREAL,    HALIFAX.   OTTAWA,   COBALT,   PORCUPINE.   FORT  WILLIAM. 
\VIN-MPLG,    KEGI.VA    SASKATOON,   CALGARY,    EDMONTON,    NELSON,    VANCOUVER,    VICTORIA,    PRINCE  RUPERT 
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Sand,  Gravel  and  Crushed  Stone 

Lime  Fire  Clay 

Cement  Fire  Brick 

Plaster  Sewer  Pipe 

Hair  Weeping  Tile 

Building  Stone 

Our  prices  are  right  and  our  service  good. 

Britnell  &  Co.,  Limited 

C.P.R.  Crossing,  Yonge  St.,  North  Toronto 

Phonei,   Office  North  \  Evening!,  North  aio7 


CONTRACTORS! 

We  have  in  stock 

TROY  DUMP  WAGONS 


W.  McNally  &  Co.,  Limited 

Builders'  Supplies  50  McGill  Street,  MONTREAL 


Sewers  and  Culverts 

properly  built  of  properly  made 

Reinforced 
Concrete  Pipe 


LAST  FOREVER. 


OUR  MATERIAL,  SYSTEM  and  PRODUCT  have  been  tested  and  approved  by  EMINENT  ENGINEERS. 
NO   RUST,    NO  ROT,   NO  FROST-BREAKS,  NO  PRESSURE-BREAKS,  NO  HIGH  PRICES,  NO 
DELAYS  IN  PROCURING,  NO  TROUBLE  IN  HANDLING. 

STANDARD  REINFORCEMENT,  or  SPECIAL  if  required.    Stock  sizes  6  in.  to  60  in. 

Patronize  Experienced  and  Reputable  Manufacturers. 

Catalogue  and  prices  on  application 

Dominion  Concrete  Company  Ltd. 

Kemptville,  Ontario 


BITUNAMEL 

Unsurpassed  for  waterproofing  foundations  and  prevent- 
ing rust  and  corrosion  on  exposed  iron 
and  metal  work. 

WRITE  FOR  SAMPLE 

The  Ault  &  Wiborg  Co.  of  Canada 
Ltd.,  Varnish  Works 


Montreal 


TORONTO 


Winniprg 


STONE  CRUSHER 


"ACME" 


I  lie  Machine  of 


QUALITY    and  MERIT. 


Goodwin,  Barsby  &  Co.,  Leicester,  Eng. 


I'll!'.    CO  NT  R  ACT  RF.CORD 


Wooden  Water  Pipe 

Galvanized  Wire  Wound  and  Continuous  Stave  Pipe 
for  Water  Works,  Power,  Irrigation,  etc. 

Withstands  250  lbs.  working  pressure. 


Not  affected  by  Frost, 
Corrosion,  Electricity  or 
Acid.  Water  Works  Sys- 
tems installed  complete. 

WATER  TANKS 

ali  s'zes. 
Write  for  prices. 


Manufactured  by 


Canadian  Pipe  Co.,  Limited 

Factory  :  550  Pacific  St.,  VANCOUVER,  B.  C. 


Bad 


er  Road  Builder 

Street  Paver  and  Mixer 

This  combination  Badger  Road  Builder,  Street 
Paver,  and  general  purpose  Mixer,  is  an  all-steel, 
light  weight  machine,  with  a  capacity  of  one-half 
cubic  yard  of  loose  material.    The  wheels  are  high 
and  the  machine  is  easily  moved  by  two  men.  The 
overhead  drive  puts  the  engine  out  of  the  way, 
enabling-  the  crew  to  work  on  all  sides. 
The  Badger  is  the  simplest,  strongest 
and  best  designed  road  builder  and 
street  paver  on  the  market.    This  is 
the  only  Mixer  that  will  meet  all  the 
various  requirements  of  the  contractor 
for  efficiency  and  general  utility.  No 
vibration. 

Write  for  our  prices— they  will  interest  you. 

Badger  Concrete  Mixer  Co. 

120  First  National  Bank  Bldg. 
Milwaukee,  Wis. 
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The  Canada  Iron  Corporation, 


Limited 


CAST  IRON  PIPE 


Head  Office 

Mark  Fisher  Building 
MONTREAL 


Iron  Ore,  Pig  Iron,  Car  Wheels,  Cast  Iron  Water  and  Gas  Pipe,  Specials,  Valves,  Hydrants, 
etc.,  Castings  of  all  kinds,  Mooring  Bollards  for  both  Concrete  and  Wooden  Docks, 
 Hoisting  Machinery.  


STEAM  and  AIR  ENGINES,  HOISTING  EN- 
GINES, STEAM  CRANE  HOISTS,  MOTOR 
CRABS,  SWINGING  ENGINES,  DRILL 
HOISTS,  SPUD  HOISTS,  MARINE 
MACHINERY 


Motor  Crab 


Dake 
Engine  Co.  1 

Grand  Haven, 
Mich. 


Swinging  Engine 


Crushed  and  Rubble  Stone 

Our  quarry  has  a  capacity  of  300  tons  per  day,  and  with 
excellent  shipping  facilities  we  can  supply  your  require- 
ments in  all  sizes  of  this  stone  on  shortest  notice. 

HUMBER  BRICK  YARDS 
Limey  Sewer  Pipe  and  Fire  Brick 

JOHN  MALONEY 

Cor.  Queen  and  Dufferin  Sts.,  TORONTO 

Office  Phone  Park.  64  Reiidence  Phone  Junct.  3429 


We  are  now  in  a  position  to  offer 

Queenston  Blue  Limestone 

in  Sawn  Slabs 

as  well  as  Rough  Quarried  Blocks,  Dimension 
Blocks  and  all  forms  of  Cut  Stone  such  as  Sills, 
Lintels,  Steps,  etc. 


The  Queenston  Quarry  Co.,  Ltd. 

ST.  DAVIDS,  ONT. 


"Galvaduct"  and  "Loricated" 

Conduits 

for  Interior  Construction 

Conduits  Company,  Limited 

Sole  Manufacturer*  under  Canadian  and  U.S.  Letters  Patent 

Toronto       -  Canada 


CAWTHRA  Mulock,  President 


Gordon  F.  Pekry,  General  Manager 

NATIONAL   IRON   WORKS,  Limited 


LARC;BST    MANUPAl  Tl'KKKS    IN    C  ANADA  OH 


every  size  for  Water,  Gas,  Culvert  or  Sewer,  Carried  in  Stock 

Lake  or  Rail  Shipments  Offices,  Works  and  Docks,  TORONTO 


7S 
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Business  As  Usual 

We're  Doing  Our  Share 
Making  Daily 
46,000 

SANDandUME 
BRICK 

The  only  Sand  Lime  Brick  Plant  Running  in 
the  City 

PRICE:  $6.50  per  M.    F.O.B.  Mill 

Look  for  the  YSB  stock  mark. 

York  Sandstone  Brick  Co. 

Limited 

TORONTO 

OFFICE  :  1  23  Bay  St..  WORKS  :  Cor.  Gerrard  St.  and  Victoria 

•       jr  Bid?.)  Park  Ave.,  East  Toronto 

Phone  Adelaide  2023  Phone  Beach  1 505 


Screened 

Sand 

and 

Gravel 

Largest  Producers,  Noted 
for  Prompt  Shipment. 

York  Sand  &  Gravel,  Limited 

Tel.  Beach  233  Ea8t  Toronto 


Architects,  Owners  and  Contractors 
prefer  a  uniform  plaster  guaranteed 
by  the  maker. 

Anchor 
Hardwall  Plaster 

Is  made  to  precise  formulae  by  weight 
and  mixed  by  machinery.  No  guess 
work.  No  unreliable  labor.  It  sets 
quickly  and  hard,  works  easily  and 
covers  large  area.  No  frost  troubles. 
No  cracking. 

Put  up  in  bags  ready  for  immediate 
use  by  mixing  with  water  only. 

Write  or  call  for  prices  and  booklet. 

Alabastine  Hardmortar,  Ltd. 

Work*       136  Esplanade  East,  Toronto 

EAST  TORONTO  Phone  Main  6088 


CONCENTRATE 
Your  Builders  Supply  Orders. 

Smyth  &  Ryan 

SERVICE 

means  prompt  delivery  and  high  grade 
materials  at  standard  prices. 

WE  CAN  SUPPLY  YOU  WITH  EVERY- 
THING THAT  GOES  INTO  YOUR 
BUILDING,  EXCEPT  THE  IRON 
AND  LUMBER 

Toronto  Agents  for 

OWEN  SOUND 
CRUSHED  STONE 

Deliveries— G.T.R.  and  C.P.R. 

Special   Attention  to  Sand    and  Gravel 
Orders 


1327  Bloor  West  Phone  June.  828  and  829 

53  Merton  St.  "  North  4751 

Nights  and  Sundays  "  June.  3333 
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THE  HAMILTON  BRIDGE  WORKS  COMPANY,  LTD.,  Hamilton,  Canada 


1 


ANNUAL  CAPACITY  36,000  TONS,  Shop  "A"  18,000  Tons,  Shop  "B"  6,000  Tons,  Shop  "C"  12,000  Tons 

STEEL   BRIDGES    AND  BUILDINGS 


460  feet  z  8  feet  2  in. 


World's 
Largest 
Chimney 


Radial  Brick  chim- 
neys are  the  only 
type  that  will  not 
deteriorate  from  the 
effects  of  gases  and 
erosion. 

HEINICKE 
CHIMNEYS 

willbefound  proving 
their  superiority  to 
over  4,000  users  in 
every  part  of  the 
country.  The  day 
of  common  brick  and 
metal  stacks  is  gone 
— if  you  are  building 
a  chimney  make  it  a 
HEINICKE 

Write  for  catalogut 


H.  R.  HEINICKE,  INC.   New  York,  U.  S.  A 

Representatives  for  Canada: 
Dartnell   Ltd.,  Montreal,  Que. 


We  have  unequalled  facilities 
for  making  prompt  ship- 
ments and  can  guar- 
antee deliveries 
to  date. 

Our  line  of  bricks  comprises 

RED  PRESSED  BRICK 
RED  WIRE-CUT  BRICK 
RED  RUFFESTRY  BRICK 
FLASHED  PRESSED  BRICK 
FUSED  PRESSED  BRICK 

Write  us  for  Sample*  and  Prices 

Russell  Shale  Bricks,  Ltd. 

RUSSELL,  ONT. 


A  Scientific  Pavement 

must  be 

Durable  and  Non-Abrasive. 
Non-Absorbent  and  ncai  l\  Noiseless. 

I  naiteotedbj  extremes  of  remperature 
Sightly  and  Sanitary 

Easily  Repaired  and  easilj  (  leaned. 

Th«»«  rrqiiirrtnenl»  air  mrl  by 

Asphalt   Block  Pavement* 

Srnil  for  Descriptive  LMtffttlW 


— -  X  -  Ato'O* 
«->    Co  74r*£S 


The  Ontario  Asphalt  Block  Company,  Limited     -     Windsor,  Ont. 


So 


I  III'    I'OXT  K  AC  T    R  I'.CO  R  I) 


BELL  AND  SPIGOT 
STEEL  PIPE 

COATED  AND  WRAPPED 


Made  in  sizes  from  2"  to  10"  inside 
diameter  with  different  thicknesses 
for  varying-  pressures. 


PAGE-HERSEY 
Iron,  Tube  &  Lead  Co.,  Limited 

TORONTO,  ONT. 


ELEVATED 

STEEL  TANKS 

Hemispherical  and 
Segmental  Bottoms 

Manufactured  at 

Pittsburgh,  Pa. 

Erected  Anywhere 

We  .have  special 
designs  for  Mun- 
icipal, Railway 
and  Industrial  ser- 
vice. 


Three  Rivers,  Quebec 
Wuyagamack  Pulp  and  Paper 
Co..  Ltd. 

50,000  gallons.  149  feet  to  top 
120,000     "         100  feet  to  top 


Catalogue  No.  15 
sent  upon  request. 


Pittsburgh-Des  Moines  Steel  Co. 


I  'it  tslmrgh.  Pa. 
945  Curry  Bldg. 


New  York  City 
42  Church  St. 


Dallas,  Texas 
Praetorian  Bldg. 


Des  Moines  Bridge  and   Iron  Co. 

Des  Moines,  Iowa,  938  Tuttle  Street. 
San  Francisco,  Cal.,  Monadnock  Bldg. 
Canadian  Representatives :  F.H,  Hopkins  &  Co.,  Montreal,  Que. 


THE  HOPE  CANADIAN  FACTORY 


HOPE  STEEL  SASH 

Embodies  points  of  merit  that  make  it  worthy  of  your  consideration.  Scientifically 
designed  and  economically  constructed  it  recommends  itself  to  discriminating  architects 

and  engineers. 

HOPE  SASH  has  demonstrated  its  superiority  in  thousands  of  buildings  in  Canada 
and  the  United  States  as  well  as  other  parts  of  the  world.  It  is  a  sash  with  a  reputation 

for  excellence  back  of  it. 

HENRY  HOPE  &  SONS  OF  CANADA,  LIMITED 

43-45  King  Street  West,  TORONTO 

AGENTS:—      Peart  Bros.,  Regina  W.  N.  O'Neil  &  Co.,  Vancouver  W.  T.  Grose  &  Co.,  Winnipeg 

Walker  &  Barnes,  Edmonton  G  I  ndy  &  Allison,  St.  John,  N.  B.  E.  F.  Stevens,  Halifax  David  McGill,  Montreal 
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Structural  Steel  Work  of  Every  Description 


Toronto  Plant 


Fabricated  and  Erected  by 

Toronto  Structural 
Steel  Company,  L  imited 

Annual  Capacity — 20,000  Tons 

Ask  for  list  of  material  on 
hand  for  immediate  delivery 

Sales  Offices— Atlantic  Ave.,  TORONTO 

 Works  tit 

TORONTO,  ONT.  WESTON,  ONT. 


Weston  Plant 


STRUCTURAL  STEEL 
FOR  QUICK  DELIVERY 

We  carry  in  stock  at  Montreal,  8,000  tons  of  Structural 
Shapes  and  are  in  a  position  to  make  quick  ship- 
ment of  either  plain  or  riveted  material  for 

Bridges,  Roof  Trusses,  Columns,  Girders, 
Beams,    Towers   and  Tanks,  Penstock. 

Estimates  furnished  promptly,  Capacity  18,000Tons  Annually. 

Structural  Steel  Co.,  Ltd. 

Main  Office  and  Works,  Montreal 


VANCOUVER  WOOD  PIPE 

&  TANK  CO.,  LTD. 

■Formerly  Municipal  Construction  Co.,  Ltd.! 


i 


) 


Contractors  for  Waterworks  Construction, 
Manufacturers  of  Wire-Wound  Wood  Pipe,  Continuous  Stave 
Pipe,  Tanks,  Silos,  Steam  Casing. 

See  our  new  patented  Wood  Pipe  Coupling    Positively  I.F.AK  PKOOF. 

319  Pender  St. 


VANCOUVER,  B.C. 


Saugeen  Bridge,  Paisley,  Ont. 


SALES  OFFICES 

WHITE  BLOCK, 

WELLAND 
7  BANK  ST.  CHAMBERS 

OTTAWA 
417  NEW  BIRKS  BLDC  . 

MONTREAL 


Stand ar D 
Steel  Construction  Go. 

LIMITED 

WELLAND     -  CANADA 

MANUFACTURERS  AND  ERECT0R8 

Steel  Buildincs  and  Bridges 


"AMERICAN" 

ENAMELED  BRICK 

Combine  Beauty,  Strength  and  Durability. 

Write  for  Catalog  "  FIFTH  EDITION  "  illus- 
trating the  standard  sizes,  colors  and  many  of 
the  special  shapes. 

SAMPLES — miniature  or  full  size,  will  be  for- 
warded, if  desired. 

Prompt  attention  given  formal  inquiries. 

AMERICAN  ENAMELED  BRICK  &  TILE  COMPANY 

1182  Broadway,    New  York. 


Jamr*  Thomson,  Pre.idant. 


J.  G.  Allan,  Vice-Pra.iJtnt. 


I  tun   A.    TXOMIOM,  Sn.rcl.iM 


the  CARTSH0RE-TH0MS0N  PIPE  &  FOUNDRY  CO, 

LIMITED 

Manufacturers 

Flexible  and  Flange  Pipe, 
Special  Castings  and  all  kinds 

'  "  3  inches  to  6o  inches  diameter 

of  Waterworks  Supplies.  for  Water,  Gas,  Culvert  and  Sewer 

HAMILTON.  ONT. 


s.- 
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Neptune  Meter  Co. 

Manufacturers  of  the  well-known 


TRIDENT 
Frost-Proof 
Water 
Meters 

Write  for  Catalogue 


Main  Office      -      90  West  Street 
New  York  City 


The  Maritime  Bridge 

Company,  Limited 

Successors  to 

Wm.  P.  McNeil  &  Company,  Limited 

Manufacturers  of 

Bridges — Steel  Buildings 
Roof  Trusses  Turntables 
Towers — Girders  and 
Structural  Steel  Work 

of  all  kinds 

Estimates  Furnished  Promptly 
Large  Tonnage  of  Plates,  Shapes  and  Bars  in  Stock 

Office  and  Plant,   New  GlaSgOW,  N.  S. 


TPhe  Canadian  Bridge 

Company,  Limited 

WALKER  VILLE,  ONTARIO 

Manufacturers  of 

Steel  Buildings 
Roof  Trusses 

Railway  •»<■  Highway 
Bridges 

Locomotive  Turn  Tables  and  Structural  Steel  and 
Iron  Work  of  all  descriptions. 
Estimates  furnished  on 
application. 


McGregor  &  Mclntyre 

Limited 

Toronto,  Canada 


OUR  NEW  OFFICE  AND  WORKS:    1139  SHAW  STREET 
Main  Structural  Shop:    130  ft.  %  400  ft. 

Area  of  Grounds :    Ten  Acres 

Capacity:    18,000  Tons  Annually 

We  build  and  erect  all  kinds  of  Structural  Steel  Work 
Roof  Trusses,  Bank  and  Office  Railings,  Stair 
Work,  Elevator  Grilles,  Fire  Escapes,  etc. 

Over  5,000  Tons  in  Stock  of 

Beams,   Column  Sections,  Angles,  Tees,  Plates,  Bars, 
Checkered  Floor  Plates,  etc. 

TELEPHONES : 
Office  and  Works:  Hillcrest  1614-1615-1616 
Private  exchange  connecting  all  departments. 


THE   CONTRACT  RECORD 


83 


ROCALITE 

The  Ready  Mixed 

Hard  Wall  Plaster 

Manufactured  by 

Alex.  Bremner 


100  Bleury  Street 


Limited 


MONTREAL 


Engines   and  Boilers 


of  all  types  and  sizes,  Heaters,  Tanks,  Pumps,  etc. 


E.  Leonard  &  Sons,  Limited 

London,  Ontario 

AGENTS: 

Montreal      St.  John,  N.  B.       Winnipeg      Calqary  Vancouver 


Turbine 
Pumps 

Electric  and  Steam 

Water  Works 
Factory  and 
Fire  Services 

op] 

Pi 

Any  capacity  or  pressure 

THE  JOHN  McDOUGALL 
CALEDONIAN  IRON  WORKS  CO.,  LIMITED 


Humphrey  Gas 
'umps 


Lachine  Water  Works 
Three  million  gallons,  eighty  poundi  domestic,  160  lbs.  fire 


Worki:  Seigneurs  A  Willism  Sts..  MONTREAL. 
Manulactut en  of   [toilers.  ( lasting*,  Condensers^  Elevators,   Engines,    Kilters,    Forgings,  Hydiiuhc 
Machinery,    Pum|>a,   centrifugal   and   reciprocating.     Steam     Turbines,     Tanks,     Water  Wheels, 

Water  Works  Plants. 


STANDARD  FIRE-PROOF  DOORS 

INSPECTED  AND  LABELLED  UNDKK  THE  DIRECTION  OKTIIK  I'M  >KK  W  MITERS  LABORATOR- 
IES (INC.  I 

SI  IK  NT  METAL  WOUKKKS,  HK  Y  I, Mi  UTS,  OORNICKS   VND  WINDOWS. 
LET  CS  ESTIMATE  ON  Vol 'It  NEXT  MEitl  IUEMENTS. 

ALL  OUR  DOORS  AND  IIAKDW  A  RK  AKK  LABELLED  HV  Til |  UNDERWRITERS. 

FEATHER  &  ROADHOUSE  sheet  metal  workers 

Phone  Adelaide  2377    528  FRONT  STREET  WEST,  TORONTO 


*4 


I'M  E    CON  T  R  A  CT    R  ECO  R  I ) 


Civil 

Contractors 

Electrical 
Mechanical 

Directory  of 

Engineers 

Special 
Interests 

Chipman  &  Power 

Civil  Engineers 

TORONTO  WINNIPEG 

IVilU I  Chipman.    G*o.  H.  Power. 


BOWMAN  &  CONNOR 

Municipal  &  Structural  Engineers 
HAVE  REMOVED  TO 

16  King  St.  W.,  Toronto 


R.  S.  &  W.  S.  LEA 

Consulting  Engineers 

Water  Supply  and  Purification,  Sewerage  and 
Sewage  Disposal,  Water  Power  Development. 
Tel.  Long  Distance  Uptown  6740-41 
New  Birks  Building,  MONTREAL 


John.  T.  Farmer 

MECHANICAL  AND 
HYDRAULIC  ENGINEER 

3 1 4  Coristine  Bldg.,  Montreal 


H.  Grattan  Tyrrell,  c.e. 

Consulting  Engineer,  Chicago,  111. 

Deiigner  ind  Engineer  for  Bridges,  Build- 
ing Frames  and  Other  Structures. 
Industrial  Plants  Designed,  Improved  and 
Remodeled.    Reports  and  Appraisals. 
Special  Attention  to  the  Selection  of 
Economic  Types, 

Author  of  History  of  Bridge  Engineering 
Artistic  Bridge  Design  ;  Concrete  Bridges 
and  Culverts;  Moveable  Bridges  and  Dams: 
Mill  Building  Construction  (1900);  Mill 
Buildings  (1910);  Engineering  of  Shops  and 
Factories. 

Member  of  The  Western  Society  of  Engin- 
eer*; The  Society  for  the  Promotion  of 
Engineering  Education, Etc.,  Etc. 


E.  G.  M.  CAPE  &  CO. 

LIMITED 
Engineers  and  Contractors 

General  Building  Construction 

Montreal,  P.  Q.  St.  John,  N.B. 


Arthur  L.  Weeks 

Architect 
Canada  Life  Building,  Ottawa 

Reinforced  concrete  and  steel  structures,  fac- 
tories and  commercial  buildings 


The  John  Gait 
Engineering  Co.  Ltd. 

Consulting,  Civil  and 
Sanitary  Engineers 

General  Municipal  Engineering 

...      (  Waterworks,  Sewerage 

Specialties:  i  ... 

I  and  Electric  Lighting 

Winnipeg    Calgary  Vancouver 

John  Haddin  E.  L.  Miles 


Telephone  Main  2734 

S.  W.  HAMILTON,  B.Sc,  McGill 

Consulting  Engineer  &  Gen.  Contractor 

Reinforced  Concrete,  Water  Works,  Sewers 
Water  Powers,  Structural  Steel,  Bridges, 
Buildings,  &c,  &c. 
226  Coristine  Bldg.  MONTREAL 


Robert  W.  Hunt, 
President 
Thos.  C.  Irving,  Jr. 
Vice-Pres. 


Jas.   W.  Moffat, 
Secretary 
Chas.  C.  Whittier, 
Treas.  &  Man. 


Robert  W.  Hunt  &  Co. 

Limited 
Bureau    of  Inspection 
Tests  and  Consultation 

Head  Office  and  Laboratories 
905   McGill   Bldg.      -      Montreal,  Que. 
Branches 

Traders    Bank    Building,    Toronto,  Ont. 

Standard  Bank  Building,  Vancouver 

Norfolk  House,  Laurence  Pountney  Hill, 
London,  E.C. 


<D'ietrich> 

Contracting  Engineers 
300  Read  Bldg.  MONTREAL 

Specialists  in  Underground  Piping 

Underground  Conduit  Construction 


REID  &  BROWN 

Manufacturers  of 
GARBAGE  AND  REFUSE  INCINERATORS 
Steel   Beams,   Channels,  Angles, 
Plates,  Column  Sections,  etc., 
Always  in  Stock 
Phone  Office   and    Works :  • 

Main  904-905         62   Esplanade   E.,  Toronto. 


Anglins  Limited 

GENERAL  CONTRACTORS 


65  Victoria  St. 
MONTREAL 


507  Lumsden  Bldg. 
TORONTO 


Expert  Supervision 
Provided 


Estimates  and  Plans 
Submitted 


Industrial  Foundation  and 
Waterproofing  Co. 

ENGINEERS  and  CONTRACTORS 

25  Toronto  Street 
Toronto,  Ont. 


Phone 
Adel.  3960 


GEO.  K.  McDOUGALL 

Consulting  Engineer 

Electric  and  hydraulic  power  stations,  high 
voltage  transmission  lines,  industrial  electrical 
installations,  reports,  specifications,  tests,  etc. 


POWER  BLDG. 


MONTREAL 


H.B.  Pullar,  Assoc.  Am.  Soc.  C.E. 
T.C.  Ford,  Cb.  E.,  A.  M. 

H.  B.  PULLAR  CO. 

ENGINEERING  CHEMISTS 

Pavements,  Roads,  Waterproofing s,  Floors, 
Sidewalks,  Tars,  Asphalts,  Bitumens,  Oils, 
Paints,  Bituminous  Specialties. 
A  new  plan  for  Efficient  Road  and  Paving  Inspection 
378  Woodward  Ave.,  DETROIT,  MICH. 


STEEL  &  RADIATION  LIMITED 

Products  all   Made   in  Canada 


Toronto, 
Ont. 


Steelcrete 

Concrete 

Reinforcing 


Steelcrete 

Metal 

Lath 


Montreal, 
Que. 


Steelcrete 

Steel 

Lockers 


TOR  SALS 

TAMCO"  Crushed  Stone  in 
•II  sizes,  for  all  purposes, 
"Roman"  building  stonfe 
"Milton"  pressed  brlek*. 
Sanitary  flooring,  tton* 
crushers,  fire  engines,  &c» 
T.  A.  MORRISON  &  CO, 
204  St.  James  Street, 
Tel.  Main  4532.  Montreal. 


H.  J.  Griswold 


B.  W.  Seton 


Dominion  Engineering 
&  Inspection  Co. 

Inspecting  and  Consulting  Engineers 
Head  Office  and  Laboratories 
318  Lagauchetiere  St.  West, 
MONTREAL 

Toronto  Branch.  73  Adelaide  St.  West 

Cement  Testing  and  Reinforced 
Concrete  Inspection. 

Mill,  Shop  and  Field 
Inspection  of  Steel  Structures  and 
Bridges. 

Tests  and  Inspection 
of  Iron  and  Steel  Pipe  etc. 
Expert  Examinations  &  Reports. 

Represented  at  New   York,  Pittsbursh, 
and  Chicago ;  Glasgow,  London, 
Liege  and  Essen. 
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The  BROWNHOIST  Locomotive  Crane 
will  load  your  material  rapidly 
and  also  do  the  switching  work 


1  5-ton  Brownhoist  Locomotive  Crane  with  Brownhoist  Grab  Bucket  used  by  the  Independent  Stone  Co.,  San  Diego,  Calif. 


This  crane  with  the  Brownhoist  patented  grab 
bucket,  handles  ore,  coal,  crushed  stone,  sand, 
gravel,  etc.,  60  to  1 20  tons  per  hour.  And  one 
man  operates  the  crane.      Figure  what  a  saving 


this  would  mean  in  your  handling  costs.  And  when 
you  use  a  Brownhoist  crane  you  are  not  contin- 
ually troubled  with  breakdowns.  Ask  the  owners — 
they  will  tell  you. 


CATALOG   "  K  "   SHOWS   HOW  AND  WHERE  THIS  CRANE  AND  BUCKET  ARE  L'SED.       SEND  FOR  IT. 

THE  BROWN  HOISTING  MACHINERY  CO.,  CLEVELAND,  OHIO 

NEW  YORK    PITTSBURGH    CHICAGO     SAN  FRANCISCO     PORTLAND,  ORE.,  The  Colby  Engineering  Co. 


High  Calcium  Lime 


Manufactured  by 


The  Dominion  Lime  Company, 


SHERBROOKE, 


PROVINCE  OF  QUEBEC 

Its  Special  advantages  are  : 

Strength, 

Whiteness, 

Purity 

Builders  admit  that  our  Lime 
takes  more  sand  and  is  therefore 
c  heaper  to  use. 


Shipped  in  Hulk  or  Hunch. 


Will  give  25 better  results  to  CONTRACTORS,  PAPER  MANUFACTURERS  and 

OTHERS,  than  the  ordinary  lime. 
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Buffalo  Single  Cylinder 
Double  Acting 
Power  Pump 


Fig.  401 


The  power  pump  illustrated  is  a  distinct  departure 
from  the  older  competing  designs  now  on  the  market. 
It  will  be  noted  that  both  the  suction  and  discharge 
openings  are  above  the  cylinder.  Because  the  suction 
valves  are  above  the  water  piston  the  water  contained 
cannot  leak  out  when  the  pump  is  stopped.  In  other 
words  the  pump  always  stays  primed  and  will  imme- 
diately pick  up  its  suction  after  a  long  period  of  rest 
because  the  cup  leathers  will  not  have  dried  out.  This 
design  is  by  far  the  best  for  handling  water  through 
long  suction  pipes  and  for  the  greatest  convenience  of 
operation.  Two  large  air  chambers  are  provided  di- 
rectly above  the  discharge  valves  where  they  are 
doubly  effective  and  as  they  are  easily  detached  the 
discharge  valves  are  easily  accessible.  The  suction 
valves  are  reached  through  two  cover  plates  both  of 
which  may  be  taken  off  by  removing  one  nut. 

Metal  to  metal  ground  joint  between  head  carrying 
crankshaft  bearing  and  the  main  cylinder  casting,  giv- 
ing absolutely  accurate  alignment. 

Pump  cylinders  are  brasslined,  valves,  valve  seats 
and  gland  are  brass;  piston  rods  are  brass  fitted. 

All  bearings  are  lined  with  high  grade  babbitt  and 
provided  with  large  grease  pockets  with  hinged  covers. 

Suction  and  discharge  openings  are  provided  on 
both  sides  of  the  pump. 

Built  in  sizes  10  to  100  gallons  per  minute. 
Send  for  Circular  No.  255-C12. 

Buffalo  Steam  Pump  Co. 

Buffalo,  N.  Y. 

— Sole  Canadian  Agents — 

Canadian  Buffalo  Forge  Co.,  Limited 
Berlin,  Ontario 

St.  John,  Montreal,  Toronto,  Winnipeg,  Vancouver 


STURTEVANTIZED 


There  are  no  smokestacks  in 
Garden  City,  New  York.  The 
community  is  too  carefully  re- 
stricted for  that.  Gothic  Cathed- 
rals, fine  residences  and  stately 
trees  predominate  and  disfiguring" 
chimneys  are  banned. 


(REG.  CAN.  PAT.  OFF.) 


Mechanical  Draft 

enables  you  to  build  where  there 
is  opposition  to  tall  chimneys. 
But  that's  just  an  incidental  ad- 
vantage of  our  mechanical  draft 
systems. 

The  big  advantage  is  that  you 
can  get  more  steam  from  your 
boilers.  You  can  get  the  same 
power  with  cheaper  grades  of 
coal.  If  a  sudden  peak  comes 
you  can  speed  up  the  fan  and 
carry  the  additional  load  with 
ease.  If  used  in  connection  with 
Sturtevant  Fuel  Economizers 
savings  as  great  as  20%  can  be 
secured. 

We  haven't  space  to  prove  it 
here,  but  we  have  all  the  facts. 
Get  in  touch  NOW. 

B.  F.  Sturtevant  Company 

of  Canada,  Limited 

GALT,  ONTARIO 

Montreal  Toronto  Winnipeg  Vancouver 
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From  generator 
to  consumer 

you  should  install 
reliable 

Northern  Electric 
Wires  and  Cables 

In  the  largest  wire  plant  in  Canada — 
under  the  Northern  Electric  trade  mark 
and  guarantee  is  manufactured  every 
type  of  wire  and  cable,  including 

High  Tension,  Lead  Covered 
Paper  Insulated,  Power  Cables 

Northern  Electric  Wires  and  Cables  are  the 
most  carefully  made  —  the  most  rigidly  tested — 
the  most  universally  satisfactory  transmission  in 
use  to-day.  From  raw  material  to  finished 
product  the  skilled  workmanship  of  our  opera- 
tives is  continuously  supervised  and  inspect- 
ed. Electrical  engineers  whose  reputations 
have  been  made  on  exacting  work  of  great 
magnitude,  use  Northern  Electric  Wires  and 
Cables. 

One  order  recently  received  from  the  Montreal 
Light,  Heat  and  Power  Company  and  another 
from  the  Cedais  Rapids  Manufacturing  & 
Power  Company  together  constitutes  the 
largest  »ingle  order  ever  placed  for  lead 
covered  high  tension  power  cable.  The 
first  mentioned  concern  has  more  under- 
ground cable  installed  than  any  other  pub- 
lic service  corporation  and  its  Engineers 
know  Northern  Electric  dependability  from 
comparative  tests  in  service. 

The  Northern  Electric  line  includes  : 

Cable  Terminals, 

Compounds,  Junction 

Boxes  and  other  accessories 

Write  for  data  on  any  wire  or  cable 
problems  that  confront  you. 

Northern  Electric  Company 

LIMITED 

MONTREAL  WINNll-i  (.  I  DMONTON 

HALIFAX  REGIN  \  VANCOI  VI  i< 

TORONTO  CAI.O  \RV  VIC  TORI  V 


Warehouse 
Space  To  Let 

5  Floors  of  This  New 
Building,  For  Office 
and  Warehouse  Use. 

Adelaide  St.  W.,  Toronto 

This  is  the  most  attractive 
warehouse  building  in  the  city. 
The  exterior,  the  entrances,  the 
elevators,  etc.,  bear  all  the  ear- 
marks of  a  high  class  office 
building. 

Special  Features 

Centrally  located  at  Adelaide 

and  Charlotte  Streets. 
Light  on  four  sides 
Passenger  and  freight  elevator 
Vaults 

Low  insurance 

One  block  from  four  car  lines 
Floor  area,  6,300  sq.  feet,  each 
Boor. 

For  further  particulars  ask 

Hugh  C.  MacLean,  Limited 

347  Adelaide  St.  West.  Toronto 

Phone  Adelaide  2700 
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WIRE  ROPE 

Suitable  for  any  requirement 

We  carry  in  stock  all  sizes  and  lengths  of  wire  rope  for 
Hoisting,  Haulage,  Guys,  Semaphores,  Transmis- 
sion of  Power,  Towing,  Bridges,  Mines,  Der- 
ricks, Cranes,  Cableways,  Coal  Towers,  Etc. 

We  manufacture  special  ropes  to  take  care  of  your  particular  needs. 

Wire  Rope  Fittings,  Blocks,  Clips,  Etc.,  in  stock 

THE  DOMINION  WIRE  ROPE  CO.,  Ltd. 

MONTREAL 


"  Industrial  Works  99 

Locomotive-Coaling  and 
Wrecking 

CRANES 

In  capacities  from 

5  to  150  tons 

For  use  about  Railroads,  Manufac- 
turing Plants,  Coaling  Stations, 
Quarries,  etc. 

BUCKETS 

For  Every  Purpose 


We  furnish  all  styles 
of  buckets  promptly. 
Coal  Tubs,  Ore  Buck- 
ets, Clamshell  and 
Orange  Peel  Buckets, 
Concrete  Buckets, 
Stone  Skips,  etc.,  in 
all  sizes. 

We  will  gladly  furnish 
full  details  upon 
request. 

We  supply  Contract- 
tors'  Equipment  of  all 
descriptions. 


F.  H.  HOPKINS  &  CO.,  montrml 

Branches  :— ST.  CATHARINES,  ONT.      WINNIPEG,  MAN.      VANCOUVER,  B.C. 
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BELLISS  &  MORCOM,  LTD. 

Engines  and  Air  Compressors 

Over  150  Sets  Installed  in  Canada 

Laurie  &  Lamb 
Sole  Agents  for  Canada  for 

R.  HORNSBY  &  SONS 

Gas  and  Oil  Engines 

PATERSON  ENGINEERING  CO. 

Municipal  Filtration  Plants 

J.  P.  HALL  &  SONS 

Boiler  Feed  Pumps 

AVELING  &  PORTER 

Steam  Road  Rollers 

JONES  &  ATTWOOD 

Sewage  Installations 

LEYLAND  ENGINEERING  CO. 

Motor  Trucks  and  Fire  Appliances 

W.  SMITH  &  SONS 

Road  Sweepers 

S.  H.  JOHNSON  &  CO. 

Filter  Presses 
"FRAM"  Electric  Wagons 

HEENAN  &  FROUDE 

Refuse  Destructors 

LAURIE  &  LAMB 

Engineers 

212  Board  of  Trade  Bldg.  :-:  :-:  MONTREAL 
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Gyratory 

Crusher 

of  modern  design  and  equipped  with  an  improved 

Water  Cooled  Eccentric  Bearing 


and  for  any  kind  of  rock. 


This  type  of  machine  is  made  in  many  sizes 
with  capacities  from  5  to   1000  tons  per  hour 


We  also  manufacture  a  full  line  of  crushing-,  cement  making,  mining, 
hoisting,  power  rock  drilling  and  air  compressing  machinery. 

Write  for  full  particulars 

The  Jenekes  Machine  Company,  Limited 

Sherbrooke    St.  Catharines   Toronto    Montreal    Cobalt    South  Porcupine 

Halifax  Vancouver  and  Nelson 


Part  of  the  Steel  work  of  the  Duluth  Reservoir 

It  has  made  possible  such  efficient  yet  economical  reservoirs  as  those  constructed  by 
the  city  of  Duluth,  Minn.,  the  state  of  Illinois  at  Anna,  111.,  and  by  the  Anheuser-Busch 
Brewing  Co.,  at  St.  Louis,  Mo.    Full  particulars  on  request. 

The  "CROSBY"  Clip  is  drop  forged  from  a  special  grade  of  steel— galvanized  to 
prevent  rust.  It  has  tremendous  gripping  power.  Once  tightened,  it  will  not  pull  out, 
break  out,  nor  rust  out. 

AMERICAN  HOIST  &  DERRICK  CO. 

St.  Paul,  Minn.,  U.  S.  A. 

Solo  Br:  General  Supply  Co.,  of  Canada,  Ltd.,  Montreal,  Ottawa,  Toronto.   Stuart  Machinery  Co., 
Winnipeg,  Man.    Vancouver  Machinery  Depot,  Ltd..  Vancouver,  B.  C.   Gorman,  Clancey  & 
Grindley,  Edmonton  and  Calgary,  Alta. 


Here  is  how  the  "CROSBY"  Clip  is 
used  to  connect  reinforcement  b*r» 
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Dominion 


28  "Service"  Branches 

Throughout  Canada 

Canadian  Consolidated 
Rubber  Company,  Limited 

Montreal,  P.  Q. 


"Business  As  Usual" 


We  have  not,  owing  to  the  war,  shut  down 
any  of  our  plants,  discharged  any  of  our 
workmen,  reduced  their  hours  of  labor  or 
cut  their  rate  of  pay. 

We  are  doing  "BUSINESS  AS  USUAL." 

We  intend  to  continue  this  policy  to  the 
extent  of  our  ability,  and,  to  that  end, 
suggest  that  you  confine  your  purchases, 
during  the  war  and  thereafter  as  largely  as 
possible  to  goods  "MADE  IN  CANADA." 

When  in  the  market  for  Rubber  goods  of  any 
description  —  Belting,  Hose,  Packing,  'Fires 
or  any  thing  else — write  or  wire  our  nearest 
Branch  for  prices  and  information. 

It  is  our  desire  to  serve  you. 


"Business  As  Usual" 


Dominion 


Canadian  Consolidated 
Rubber  Company,  Limited 

Montreal,  P.  Q. 

28  "Service"  Branches 

I hroughout  Canada 


QMiNlOrt 


f£CMTE0  CO 


-I 
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Anywhere  and 


Everywhere 

That  there  is  digging,  excavating  or  re- 
handling  of  any  kind  to  be  done,  there  is 
the  greatest  possible  economy  in  using 

HAYWARD 


Hayward  Orange  Peel  Bucket 


BUCKETS 

Clam  Shell    Orange  Peel 

Are  designed  to  stand  up  under  the 
hardest  kind  of  bucket  usage  and  are 
built  in  sizes  to  meet  the  needs  of  all 
engineers  and  contractors. 

Catalogue  on  request. 


Hayward  Electric  Motor  Clam  Shell  Bucket 


Mussens  Limited 

MONTREAL,  318  St.  James  Street  TORONTO,  155  West  Richmond  St.  COBALT,  Opp.  Right  of  Way  Mine 

WINNIPEG,  259-261  Stanley  Street  CALGARY,  10th  Ave.  and  3rd  St.  East         VANCOUVER,  101  Water  St. 

QUEBEC,  142  Peter  St.  HALIFAX,  78  Granville  St. 
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Norton  Jacks 


Ball  Bearing 

Cone  Bearing 

Track 

Traversing 

Self-Lowering 
Jacks 


Try  one  in  comparison  with  any 
other  jack  made  and  be  convinced 
that  the  Norton  is  the  safest  and 
fastest  jack  on  the  market. 

The    Norton  Self- 
Mi  Lowering    Jack  is 
vJ  the  i  >nly  real  "Safety 
First"  Jack  made. 

It  is  a  mechanical 
impossibility  for  this 
jack  to  slip  or  drop 
the  load. 


Sell  Lowering  .lack 


Carried  in  Stock. 


Mussens  Limited 

MONTREAL  318  St.  Jamei  Street  TORONTO,  1  55  Weil  Richmond  St.  COBALT,  Opp.  Right  of  Way  Mine 

WINNIPEG,  259-261  Stanley  Stre.t  CALGARY.  10th  Ave.  and  3rd  St.  Ea.t         VANCOUVER,  101  Water  St. 

QUEBEC,  142  Peter  St.  HALIFAX,  78  Granville  St 
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Adamantine  Steel 

Hull  Iron  4  Steel  Foundries 


Air  Compressor! 

Canadian  Allis-Chalmers,  Limited 
I  u    lngersoll-Rand  Co.,  Ltd. 
Jenckei  Machine  Company 


Brick  Coating 

Wadsworth  Howland  C*. 


Brick  Dryers 

Canadian  Buffalo  Forge  Co. 
Canadian  Sirocco  Co. 
Bechtels  Limited 
Sheldons  Limited 


Chain  Blocks 

Can.  Yale  &  Towne  Limited 
Morris  Crane  &  Hoist  Co.,  Her- 
bert 


Chimneys  (Reinforced  Concrete) 
Laurie    Company,  E. 


Conveying  Machinery 
Goodwin,  Barsby  &  Co. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 
Sutcliffe,  Speakman  &  Co. 


Core  Drills 

Can.  lngersoll-Rand  Co.,  Ltd. 


Architects 

Weeks.  Arthur  L. 


Architects'  Instruments 

Stanley  Co.,  W.  F. 


Architectural   Iron  Work 

Aikenhead    Architectural  Iron 
Works 

Canadian  Allis-Chalmers.  Limited 
Canada  Wire  &  Iron  Goods  Co. 
Dennis  Wire  &  Iron  Works 
McGregor  &  Mclntyre 
Meadows  Co.,  Geo.  B. 
Steel  &  Radiation  Ltd 


Architectural  Metal  Work 
Feather  &  Roadhouse 


Architectural  Terra  Cotta 

Northwestern    Terra-Cotta  Co. 
Toronto  Plate  Glass  Imp't'g  Co. 


Ash 

Gil 


Hoists 

lis  &  Geoghegan 


Asphalt 

Aztec  Oil  Asphalt  Company 
Asphalt  &  Supply  Co. 


Belting 

Can.  Consolidated  Rubber  Co. 
Dominion   Belting  Co. 
Goodyear  Tire  &  Rubber  Co. 


Blast  Hole  Drills 

Armstrong   Manufacturing  Co. 


Blowers 

Canadian  Buffalo  Forge  Co. 

Canadian  Sirocco  Co. 

Can.  lngersoll-Rand  Co.,  Ltd. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 


Boilers 

Canadian  Allis-Chalmers,  Ltd. 

Beatty  &  Sons,  M. 

Boving  Company  of  Canada 

Inglis  Company,  John 

Jenckes  Machine  Co. 

Leonard  &  Sons,  E. 

Marsh  &  Henthorn 

McDougall  Caledonian  Iron  Wks. 

Mussens  Limited 

Rock  &  Power  Machinery 


Boxes — Junction 

Standard  Underground  Cable  Co. 
of  Canada  Limited 


Brick 

American  Enamelled  Brick  Co. 
Bradford  Pressed  Brick  Co. 
Harbour  Brick  Company 
Hydraulic  Press  Brick  Co. 
National  Builders'  Supply  & 

Enamel  Concrete  Brick  Co. 
North-Western  Terra  Cotta  Co. 
Russell  Shale  Bricks 
York  Sandstone  Brick  Co. 


Brisk  Machinery  and  Supplies 

Bechtels  Limited 
Crossley  Machine  Company 
Sheldons  Limited 
Sutcliffe,  Speakman  &  Co. 


Bridges  (Steel) 

Canadian  Allis-Chalmers,  Ltd. 
Canadian  Bridge  Co. 
Chicago  Bridge  &  Iron  Works 
DesMoines  Bridge  &  Iron  Co. 
Dickson   Bridge  Works 
Dominion  Bridge  Co. 
Hamilton  Bridge  Works  Co. 
Mackinnon-Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
National  Bridge  Company 
Pittsburgh-DesMoines  Steel  Co. 
Sarnia  Bridge  Co. 
Structural  Steel  Co. 
Standard  Steel  Construction  Co. 


Buckets 

American  Hoist  &  Derrick  Co. 
Beatty  &  Sons,  M. 
Browning  Company 
Lecky  &  Collis 

Manitoba  Bridge  &  Iron  Works 
Mills  Bros. 

Radigan  Company,  John 
Sudbury    Construction   &  Mach- 
inery Co. 
Thew  Shovel  Company 


Builders  Hardware 

Aikenhead  Hardware  Limited 
Can.  Yale  &  Towne,  Limited 
Richards-Wilcox  Canadian  Co. 


Cable 

Canada  Wire  &  Cable  Co. 
Northern  Electric  Co. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 


Casements 

Hope  &  Sons,  Henry 


Cement 

Britnell  &  Company 
Bremner,  Alex. 
McNally  &  Co.,  W. 
Morrison  &  Co.,  T.  A. 
Ontario  Lime  Co.,  Ltd. 
Smyth  &  Ryan 


Cement  Coating 

Wadsworth    Howland  Co. 


Cement  Mill  Machinery 

Hull  Iron  &  Steel  Foundries 
Jenckes  Machine  Company 
Sutcliffe,  Speakman  &  Co. 


Cement  Tools 

Abram  Cement  Tool  Co. 

Cement  Guns 

Cement  Gun  Company 

Chain 

McKinnon  Chain  Company 

Woodhouse  Chain  Works 


Coal  Chutes 

Manitoba  Bridge  &  Iron  Works 


Coal  Handling  Apparatus 

American  Hoist  &  Derrick  Co. 
Beatty  &  Sons,  M. 
Browning  Company 
Brown  Hoisting  Machinery  Co. 


Concrete  Form  Clamps 

Railway   Contractors   Supply  Co. 


Concrete  Mixers  and  Appliances 

Badger  Concrete  Mixer  Co. 
Canadian  Allis-Chalmers,  Ltd. 
Goold,  Shapley  &  Muir  Co. 
Hopkins  &  Co.,  F.  H. 
Jaeger  Machine  Company 
Lecky  &  Collis 

London  Concrete  Machinery  Co. 

Marsh  Capron  Company 

Mills  Bros. 

Mussens  Limited 

Rock  &  Power  Machinery 

Sutcliffe,  Speakman  &  Co. 


Contractors 

Anglins  Limited 

Dietrich  Limited 

Eastern  Pipe  Construction  Co. 

Wells  &  Gray 


Contractors'  Plant  &  Supplies 
American  Hoist  &  Derrick  Co. 
Badger   Concrete   Mixer  Co. 
Beatty  &  Sons,  M. 
Browning  Company 
Canadian    Allis-Chalmers,  Ltd. 
Can.  Bijlings  &  Spencer 
Canadian    Locomotive  Company 
Central  Locomotive  &  Car  Works 
Dake  Engine  Co. 
Dominion  Lime  Company 
Goodwin,  Barsby  &  Co. 
Hamilton  Mfg.  Co.,  Wm. 
Hepburn  &.Co.,  J.  T. 
Honig  &  Mock 
Hopkins  &  Co.,  F.  H. 
Jaeger  Machine  Company 
jenckes  Machine  Company 
Lecky  &  Collis 
Marsh   &  Henthorn 
McKinnon  Chain  Co. 
Mills  Bros. 

Morris  Machine  Works 
Montreal    Locomotive  Works 
Mussens  Limited 
Radigan   Company,  John 
Railway  Contractors  Supply  Co. 
Royce  Limited 

Schell  Foundry  -&  Machine  Co. 
Stinson-Reeb  Builders'  Supply  Co. 
Sudbury    Construction    &  Mach- 
inery Co. 


Conduits 

Can.  IT.  W.  Johns-Manville  Co., 
Conduits  Co.,  Limited 
Orpen  Conduit  Co.,  Ltd. 
Ric-wiL    Underground  Pipe 
Covering  Company 


Contractors'   Flare  Lights 

Sudbury    Construction    &  Mach- 
inery Company 


Corrugated  Iron 

Can.  H.   W.  Johns-Manville  Co. 

Metallic  Roofing  Co. 

Pedlar  People  Limited 

Sarnia   Metal   Products  Company 


Crank  Shafts 

Canadian  Billings  &  Spencer 


Cranes,  Travelling  and  Locomotive 
American  Hoist  &  Derrick  Co. 
Beatty  &  Sons,  M. 
Browning  Company 
Brown   Hoisting   Machinery  Co. 
Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Northern  Crane  Works 
Rock  &  Power  Machinery,  Ltd. 
Roelofson  Elevator  Works 
Royce  Limited 


Creosote  Stains 

Cabot,  Inc.,  Samuel 

Crushed  Stone  and  Granite 
Hagersville  Contracting  Co. 
Ontario  Lime  Co.,  Ltd. 
Rogers  Supply  Company 
Smyth  &  Ryan 


Crushers  (Stone  and  Rock) 
Canadian  Allis-Chalmers,  Ltd. 
Goodwin,  Barsby  &  Co. 
Hamilton  Mfg.  Co.,  Wm. 
Hopkins  &  Co.,  F.  H. 
Jenckes  Machine  Co. 
Lecky  &  Collis 

London  Concrete  Machinery  Co. 
Mussens  Limited 
Rock  &  Power  Machinery 
Sutcliffe,  Speakman  &  Co. 


Culverts 

Pedlar  People 

Sarnia  Metal  Products  Company 

Cupolas  (Foundry) 

Northern   Crane  Works 


Derricks  and   Derrick  Fittings 
Aikenhead  Hardware  Limifed 
American  Hoist  &  Derrick  Co. 
Beatty  &  Sons,  M. 
Hepburn,   John  T. 


Dredges 

Beatty  &  Sons,  M. 
Browning  Company 
Canadian  Equipment  Co. 
Morris  Machine  Works 


Dredging  Chain 

McKinnon  Chain  Company 
Woodhouse  Chain  Works 


Drills 

Canadian  Allis-Chalmers,  Ltd. 
Canadian  Buffalo  Forge  Co. 
Canadian  lngersoll-Rand  Co. 
Lecky  &  Collis 


Drill  Steel  Sharpeners 

Canadian    lngersoll-Rand  Co. 
(Continued  on  page  12) 
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One  Municipality  Saved 

$92,000 

By  advertising  their  tenders  in  the  "  Contract  Record." 
This  page  tells  about  it — briefly. 

A representative  body  in  a  Western  Canada  city  thought  their  taxes  were 
getting  too  burdensome.  They  decided  to  investigate.  They  ap- 
pointed an  engineer  with  an  established  reputation  to  look  into  their 
civic  methods  and  expenditures.  This  engineer  studied  the  situation  care- 
fully and  made  a  comprehensive  report. 

Now,  we  are  not  going  to  ask  you  to  read  over  all  that  report — we'll  give 
you  the  kernel  of  it.     The  engineer  said, — 

u  Lack  of  Competition  in  City  Works  Has  Much 
To  Do  with  High  Taxes." 

Perhaps  you  will  say  you  knew  that  before  ;  perhaps,  that  you  don't  be- 
lieve it.  Read  the  exact  statement  bearing  on  this  subject,  taken,  word  for 
word,  from  the  engineer's  report,  a  copy  of  which  is  on  file  in  this  office  : 

"I  have  gone  carefully  through  the  "Contract  Record"  for  the  year 
1913  and  find  that  ninety-five  cities,  towns,  provinces,  railroads  and 
commissions,  including  the  Greater  Winnipeg  Water  District  (of 
which  yours  is  a  part),  from  the  Atlantic  to  the  Pacific,  in  Canada, 
have  advertised  for  tenders,  the  contracts  for  which  reach  the  sum  of 
approximately  two  hundred  and  fifty  million  dollars;  and  yet  St. 
Boniface  is  the  exception.  The  only  time  your  city  appears  is  in  con- 
nection with  the  bridge  piers  and  your  secretary-treasurer  told  me 
that  the  reason  this  was  done  was  because  there  was  no  contractor  in 
the  city  who  would  finance  the  undertaking.  This  advertisement  re- 
sulted in  the  successful  tenderer  being  $92,000  lower  than  the  next 
bidder,  the  successful  men  being  outsiders.  It  is  not  unreasonable  to 
suppose  that  this  sum  was  saved  by  the  advertisement  being  spread 
over  Canada.  A  ten  per  cent,  saving  on  the  contract  price  means  that 
debentures  selling  at  90,  as  they  did  this  year,  bring  par;  or  selling  at 
104  as  in  1912,  bring  115 — an  unheard-of  price.  The  local  improve- 
ments in  your  city  have  cost  over  Two  Million  Dollars,  and  a  ten  per 
cent,  saving  would  have  enriched  your  treasury  approximately  a 
quarter  of  a  million." 

The  "Contract  Rkcord"  saved  this  municipality  $92,000  or  10%  of  the 
total  contract.  The  advertisement  cost  $5.00.  Would  you  rather  have  $5.00 
or  10%  of  your  1914  estimates  ? 

When  you  are  in  the  market  for  material  or  labor  send  us  your  advert i 
ment.    We  will  save  you  money. 


(ontract  Record 

^Engineering  Review 


347  Adelaide  Street  West,  Toronto 
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Head  Office  and  Works 


"  Montmagny  " 
Modern 
Road 
Builders 


VI  TE  are  the  only  firm  in  Can- 
*  *      ada  specializing  in  Road 
Machinery  and  making  the  com- 
plete outfit. 

The  "  Montmagny"  line  includes 
every  machine  necessary  in  good 
road  construction. 

The  machines  are  specially  de- 
signed for  this  work  and  are  mak- 
ing good  on  roads  in  every  part 
of  Canada. 

Write  us  for  Catalogue 


"  Montmagny  "  Steam  Road  Roller. 


"Montmagny"  Stone  Crushers. 


1  Montmagny  "  Portable  Steel  Bin. 


Road  Roller 

Our  well  known  "Mont- 
magny" steam  road  roller 
for  gravelling  and  maca- 
damizing has  worked  on 
many  of  Canada's  finest 
roads. 

Double  Cylinder,  Dou- 
ble Bunker,  Double  Water 
Tank.  Made  in  10,  13,  16 
tons.  Selmi-Automatic 
feeding  of  the  water. 

A  great  feature 
"Power  Steering" 


Stone  Crusher 

The  "Montmagny"  stone 
crusher  is  an  all-steel  ma- 
chine designed  and  built 
to  produce  the  greatest 
output.  Points  that  are 
weak  in  other  crushers 
are  strong  in  the  "Mont- 
magny." No  heating 
parts.  Entirely  dust-proof 
and  all  working  parts 
easily  greased  or  oiled. 


Steel  Bin 

The  "Montmagny"  steel 
bin  is  designed  for  con- 
venience, strength  and 
lightness.  It  is  made  in 
two  sizes.  Inside  parti- 
tions separate  the  differ- 
ent sized  stone.  The  ma- 
chine is  easily  portable. 
The  Elevator  is  all-steel 
and  double  chain. 


General  Car  and  Machinery  Works,  Limited 


Quebec 


MONTMAGNY,  P.Q.,  Can. 


Montreal 
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For  Drilling,  Tapping 

and  Reaming  Metals  ; 

For  Driving  Studs,  Flue 

Rolling  and  for  Wood  Boring 

USE  "LITTLE  DAVID" 
PNEUMATIC  TOOLS 


They  are  simple, 
sturdy,  light  and 
convenient. 


"Little  David"  Drills  embody 
improvements  that  mean  real  sav- 
ings both  in  power  and  repair  costs. 


'Little  David"  Drill  partly  in  section. 


Power  bills  are  reduced  because 
energy  is  applied  to  the  work  in  a  most  direct  manner;  valves  are  of  the  rotary  type, 
quick  opening-,  with  sharp  economical  cut-off  and  smooth,  silent  action  ;  ports  are 
short,  direct  and  amply  large  ;  there  are  no  unnecessary  motions,  no  unnecessary 
parts;  every  part  is  carefully  designed  and  carefully  made  to  eliminate  friction  and  vi- 
bration as  far  as  possible  and  to  insure  smooth  free  running  tools. 

Cranks  are  fitted  with  specially  adapted  ball  bearings.  Spindles  move  on  ball 
bearings  with  special  ball  thrust  bearings.  The  crank  ends  of  connecting  rods  are 
equipped  with  roller  bearings.  Connecting  roils  are  made  of  a  single  forged  piece,  all 
alike  ami  interchangeable.  Kvery  part  is  made  as  simple  and  strong  as  possible. 
There  are  one-third  fewer  parts  than  in  any  Other  four  cylinder  drills  of  equal  capacity. 

You'll  find  "LITTLE  DAVID"  Drills  the  most  satisfactory 
tools  you  have  eve  used. 

CANADIAN  INCERSOLL-RAND  CO.,  LIMITED 


Syd 


ney, 


COMMERCIAL  UNION  BUILDINC,    MONTREAL,  CAN.      -     works    sherbrooke  que 

Montreal,      Toronto,      Cobalt,     South  Porcupine,      Winnipeg      Lrthliridgr.  Nelson, 


\  ,un  ou\  cr. 


to 


NIK    (.'( )  X  T  \<  ACT    K  !'.('(  >  K  I  ) 


Wells  and  Gray,  Limited 

Engineers  and  Contractors 


Ford  Motor  Co.  Factory,  Ford,  Ont. 


This  cut  shows  building  under  construction 
at  present  time.  This  building  is  approxim- 
ately 175  feet  square  and  is  to  be  6  storeys 
in  height.  In  the  back  ground  are  seen 
buildings  previously  built  by  us. 

Wells  and  Gray,  Limited 

247  Confederation  Life  Bldg.,  Toronto,  Ont. 

Branch  Office:  Royal  Bank  Bldg.,  Windsor,  Ont 
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The  London 
Concrete  Mixer 

A  TRIUMPH  OF  SCIEN- 
TIFIC PRINCIPLES. 

Once  a  Specialty  —  now  a  question  of  cur 
output  capacity 

Our  factory  is  working  full  time  and  we  intend 
to  work  full  time,  no  matter  how  long  the  war 
lasts.  Contractors  throughout  Canada  have 
learned  that  it  is  not  necessary  to  go  to  foreign 
countries  for  their  concrete  machinery  and 
London  mixers  are  second  to  no  other  machines 
in  the  world.  Our  prices  are  less  than  those 
asked  by  smaller  concerns,  thanks  to  the  con- 
tractors who  are  patronizing  home  industries  in 
this  time  when  foreign  countries  are  mobilizing 
their  forces  with  the  intent  to  invade  our  markets. 

We  are  the  Largest  Manufacturers 
of  Concrete  Machinery  in  Canada. 


THE  LONDON  CONCRETE  MACHINERY  CO.,  LTD. 

Head  Office  and  Factory  :    Cabell  St.  and  Kitchener  Ave.,  LONDON,  ONT. 


BRANCHES: 

WINNIPEG — fi6fi  Portage  Ave.  —  W.  H.  Rosevear,  Manager 
Calgary— (SfiJ  9th  Ave  West— P.  D.  McLaren,  Manager. 
Halifax— 68  Upper  Water  Street— R.  R.  Power,  Manager. 


AGENCIES 
Vancouver— B.  C.  Equipment  Co. 
Montreal.  P.  Q.— Foss  &  Hill  Machinery  Co. 
Port  Arthur  and  Fort  William,  Ont.— Northern  Agency 

&  Equipment  Co. 
Quebec,  Que. — Mnsson  Limitee. 
Ottawa— The  General  Supply  Co..  of  Canada. 


CONTRACTORS'  LOCOMOTIVES 


High  grade  workmaiinlilp  and  ilr-dgn.  *P"olnl  iitn'iilinn  lining  paid  In  economy  of  find  and  maintenance  Fifty  yearn  experience  nn  hulldci 
I  >u  plica  to  parts  carried  In  si  nek  foi  Imi  lifttethlpDlonl.    Knglno  liulll  In  meet  government  regulut  Ion*  Of  I  ho  \  m  inim  l'rn\  I  me- 

CANADIAN  LOCOMOTIVE  COMPANY,  LIMITED,      KINGSTON,  ONTARIO,  CANADA 

TAYLOR  ft  ARNOLD,  LTD.,  Sales  Ar^iUs,  MONTREAL  and  WINNIPEG 
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Drop  Forging* 

Canadian  Billings  &  Spencer,  Ltd. 

Dump  Cars.  Wheels,  etc. 
liechtels  Limited 
Manitoba  ltridge  &  Iron  Woiks 
ScJwII   Foundry  &   Machine  Co. 
Shcldoni  Limited 

Dump  Carts  and  Wagons 

Dccte  Plow  Co.,  John 
McNally  &  Co.,  Wm. 

Drying  Apparatus 

Mm  tevant  Co.  of  Can.,  Ltd.,  D.  F. 

Electric  Fans 
Stui tevant  Co.  of  Can.,  Ltd.,  B.  F. 

Electric    Air    Rock  Drills 
Canadian  Ingersoll-Rand  Co. 

Electric  Impulse  Clocks 
Cent   &  Company 

Electric   Steel  Castings 

Electric  Steel  &  Metalf  Co. 

Electrical  Supplies 

Northern  Electric  Company 

Elevators 

Chelsea  Elevator  Company 
Roelofson  Elevator  Works 
Turnbull  Elevator  Co. 

Enamelled  Brick 

American     Enamelled     Brick  & 
Tile  Company 
Engines 

Boving  Company  of  Canada 

Canadian  Buffalo  Forge  Co. 

Canadian  Sirocco  Company 

Inglis  Company,  John 

Jenckes  Machine  Company 

Laurie  &  Lamb 

Leonard  &  Sons,  E. 

McDougall  Caledonian  Iron  Wks. 

Mussens  Limited 

Rock  &  Power  Machinery 


Engineers   (Civil  and  Mechanical) 
Bowman  &  Connor 
Cape  Company,  E.  G.  M. 
Chipman    &  Power. 
Dominion  Engineering  &  Inspec- 
tion Company 
Farmer,  John  T, 
Gait    Engineering   Co.,  John 
Lea  &  l'erguson 
Mitchell,  C.  H. 
McDougall,  Geo.  K. 
Pullar,   H.  B. 
Tyrrell,  H.  G. 

Excavators 

Beatty  &  Sons,  M. 

Brown    Hoisting    Machinery  Co. 

Canadian  Equipment  Co. 

Exhaust  Heads 
Canadian  Buffalo  Forge  Co. 
Sheldons  Limited 

Expanded  Metal 

Pedlar   People  Limited 

Fans 

Canadian  Sirocco  Company 

Sheldons  Limited 

Stui  tevant  Co.  of  Can.,  Ltd.,  B.  F. 

Fire  Hose 

Can.   Consolidated  Rubber  Co. 

Fuel  Economizers 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Electrical  Machinery  and  Supplies 
Ferranti   Electrical  Co. 

Field  Instruments 

Gurley,  W.  &  L.  E. 


Filters 

American  Water  Softener  Co. 

Filtration  Plants 

verMehr  Engineering  Co.,  John. 

Fire  Brick 

Ontario  Lime  Co.,  Ltd. 
Smyth  &  Ryan 

Fire  Escapes 

Manitoba  Bridge  &  Iron  Works 
McGregor  &  Mclntyre 

Fireproof  Doors  and  Windows 
Feather  &  Roadhouse 
Hope  &  Sons,  Henry 
Mussens  Limited 
Pedlar  People  Limited 
Steel  &  Radiation  Limited 

Fuse  (Safety  Blasting) 
Lecky  &  Collis 

Floor  Surface  Machines 
Wayvell  Chappell  &  Co. 

Floor  and  Wall  Tile 

Frontenac  Floor  &  Wall  Tile  Co. 

Folding  Doors 
Springer,  O.  T. 

Forges 

Canadian  Buffalo  Forge  Co. 

Sheldons  Limited 

Canadian  Sirocco  Co. 

Forgings 

Canadian  Billings  &  Spencer,  Ltd. 


Gas  Engines 

Armstrong  Mfg.  Co. 

Goold,  Shapley  &  Muir  Co. 


Gasoline  Engines 

Armstrong  Mfg.  Co. 

Goold ,  Shapley  &  Muir  Co. 

Mills  Bros. 


Glass 

Consolidated  Glass  Company 
Excelsior  Plate  Glass  Co. 
Luxfer  Prism  Company 
Pilkington  Bros. 
Toronto  Plate  Glass  Imp't'g  Co 


Hammer  Drills 

Canadian    Ingersoll-Rand  Co. 


High  Pressure  Pipe  Lines 
Boving  Company  of  Canada 
Pittsburgh   Valve,   Foundry  & 
Construction  Company 

Hoisting  Apparatus 

American  Hoist  &  Derrick  Co. 
Beatty  &  Sons,  M. 
Browning  Company 
Brown  Hoisting  Machinery  Co. 
Canadian  Allis-Chalmers,  Ltd. 
Canadian  Ingersoll-Rand  Co. 
Tenckes  Machine  Co. 
Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 
Marsh  &  Henthorn 
Morris  Hoist  &  Crane  Co.,  Her- 
bert. 
Mussens  Limited 
Rock  and  Power  Machinery 
Royce  Limited 

(Continued  on  Page  14) 


G  &  G  TELESCOPIC  HOIST  -™ 


Compact— easy  to  erect.   Takes  up  no 
room  in  basement. 


With  compound  gear  and  brake 
attachment 

for  Hoisting  and  Lowering  Ash  Cans,  Kegs, 
Barrels,  etc.,  from  cellar  to  sidewalk. 

1.  — It  is  telescopic — no  part  showing  above  side- 

walk when  not  in  use. 

2.  — Takes  up  minimum  space  in  areaway  or  cel- 

lar, the  opening  in  sidewalk  need  be  little 
larger  than  necessary  to  permit  passage  of 
can. 

3.  — Simple   in    construction   and    absolutely  rigid 

when  erected. 

4.  — It   is    made    of   strongest   and    most  durable 

material. 

5.  — Compound  gearing  is  provided  in  connection 

with  both  the  handle  that  telescopes  the  ap- 
paratus above  sidewalk,  and  the  handle  that 
raises  the  load  to  the  sidewalk. 

G. — A  powerful  ratchet  device  is  provided  with 
both  handles  above  mentioned. 

7. — A  powerful  all-steel  brake  attachment  per- 
mits perfect  control  when  lowering  heavy 
loads. 

Maximum  working  capacity,  500  lbs.  Hoist- 
ing Handle  does  not  revolve  when  load  is  being 
lowered.  Raises  load  at  speed  of  30  feet  -  a 
minute.  The  position  of  operator,  standing  at 
sidewalk  when  hoist  is  in  use,  protects  the  public 
against  danger  of  falling  into  shaft;  and  protects 
operator  against  danger  of  heavy  load  falling  on 
him. 

Gillis  &  Geoghegan 

549  West  Broadway 

New  York 


Hoisting  head  revolves.    Can  is  deposited 
on  Sidewalk  without  lifting. 


Black  Building  Supply  Co.,  Ltd. 

Agents  for  Ontario 
Toronto 


B.  &  S.  H  Thompson  &  Co.,  Ltd.  W.  T.  Grose 

Agents  for  Quebec         Agents  for  Manitoba,  Saskatchewan,  Alberta 
Montreal  Winnipeg 


Wm.  N.  O'NeilCo..  Ltd. 

Agents  for  BritisM'olu  mhia 
Vancouver 
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Warren 
Pipe 


Ask  us  to  quote  on  your  next  order — any 
size,  3"  to  60"  diameter,  bell  and  spigot  or 
flange — also  special  fittings  and  castings 
of  all  kinds. 

For  fifty-eight  years  we  have  manufactured 
the  best  quality  of  cast  iron  pipe. 

Information  and  prices  on  request. 

Warren  Foundry 

and  Machine  Co. 

11  Broadway  -         NEW  YORK 


Woodhouse  Chains  for  Contractors 
and  Engineers  have  a  great  record 

Thousands  of  experiments  covering  a 
term  of  many  years,  working  in  rock, 
gravel,  coal  banks  —  in  construction 
work  of  a  hundred  different  sorts — have 
demonstrated  one  great  truth: 

That  Woodhouse  Chains  are  Best 
by  test  and  enduringly  satisfactory 

They're  made  from  specially-rolled, 
double-refined  iron  of  the  finest  pos- 
sible quality  for  their  special  require- 
ments. They  stand  a  lot  of  teriffie 
usage  and  while  they  do  break  and  wear 
out,  the  book  of  costs  shows  that  the 
chain  expense  of  those  who  use  them  is 
lessened  after  Woodhouse  Chains  un- 
adopted. 

Send  for  catalogue  and  prices 

Woodhouse  Chain  Co.,  Trenton,  N.  J. 

SpeciaJists  in  Crane,  Cable,  Conveyor.  Dredge,  Steam  Shovel,  Block 
and  other  chains,  standard  measurements  or  made  to  measure. 


Macadam  Roads 


must  be  built 
of  a 

Tough 
Stone 


that 
will  cement 

WE  HAVE  IT 


The  Hagersville  Contracting  Company,  Limited 

Hagersville  -  Ont. 


■I 
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Htattag  Apparatus 
Canadian  HulTalo  Forge  Co. 
Canadian  Sirocco  Co. 
Shcldons  Limited 
Siuncvani  Co.  of  Can.,  Ltd.,  B.  F. 

Hoists 

Heaity  &  Sons,  M. 
Uoold,  Shapley  &  Muir  Co. 
Kocloison  Elevator  Works 
Northern  Crane  Works 

Hoisting  Engines 
Beatty  &  Sons,  M. 
Canadian   Allis-Chalmers,  Ltd. 

Hydrants 

Canada  Iron  Corporation 
Gartshore-Tliomson  Pipe  Co. 
Kerr  Engine  Company 

Industrial  Cars 

Central  Locomotive  &  Car  Works 

Insulating  Compounds 

Can.  EL  W.  Johns-Manville  Co., 
Ltd. 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Interior  Finish  and  Doors 

Canada  Office  &  School  Fur.  Co. 
Rhodes  Curry  &  .Company 

Jib  Cranes  (all  kinds) 

Brown  Hoisting  Machinery  Co. 
Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Kilns 

Canadian  Buffalo  Forge  Co. 
Shcldons  Limited 
Sturtevant  Co.  of  Can.  Ltd.,  B.  F. 
Canadian  Sirocco  Company 

Kyanized  Spruce 

Berlin   Mills  Company 


Lime 

Dominion  Lime  Company 
Jamieson  Lime  Company 
Ontario  Lime  Company,  Ltd. 
Standard  White  Lime  CV 

Lighting  and  Pumping  Installations 

Can.  H.  W.  Johns-Manville  Co., 
Ltd. 

Lister  &  Co.,  Ltd.,  R.  A. 
Locks 

Can.  Yale  &  Towrie  Ltd. 
Locomotives 

Boving  Company  of  Canada 
Central  Locomotive  &  Car  Works 
Canadian    Allis-Chalmers,  Ltd. 
Canadian  Locomotive  Company 
Montreal  Locomotive  Works 
F.  H.  Hopkins  Company 
Mussens  Limited 

Metal  Lath 

Greening  Wire  Co.,  B. 
Metallic  Roofing  Co. 
Noble,  C.  W. 
Pedlar   People  Limited. 
Steel  &  Radiation  Ltd. 

Metallic  Roofing 
Sarnia  Metal  Products  Co. 

Meters,  Electrical 

Ferranti  Electrical  Mfg.  Co. 
Canadian    Allis-Chalmers,  Ltd. 

Mechanical  Draft  Apparatus 

Sturtevant  Co.  of  Can.  Ltd.  B.  F. 

Meters,  Water 

Hopkins  &  Co.,  F.  H. 
McDougall  Caledonian  Iron  Wks 
Neptune  Meter  Co. 


Overhead  Runways 

Brown  Hoisting  Machinery  Co. 
Morris  Crane  &  Hoist  Co.,  Her- 
bert. 


Paints  and  Varnishes 
Dominion  Paint  Works 
Hopkins  &  Co.,  F.  H. 


Paving  and  Paving  Materials 
Asphalt  &  Supply  Co. 
Aztec  Oil  Asphalt  Co. 
Bessemer  Limestone  Co. 
Baker  Co.,  R.  D. 
Barber  Asphalt  Paving  Co. 
Dunn  Wire-Cut-Lug  Brick  Co. 
Ontario  Asphalt  Block  Co. 
Paterson  Mfg.  Co.,  B. 

Pipe  (Concrete,  Iron  and  Wood) 

American  Spiral  Pipe  Works 
Canadian  Allis-Chalmers,  Ltd. 
Canadian  Pipe  Co. 
Canadian  Equipment  Co. 
Dominion  Concrete  Co. 
Gartshoi  e-Thomson  Pipe  Co. 
National  Concrete  Mfg.  Co. 
National  Iron  Works 
National  Pipe  &  Foundry  Co. 
Pacific  Coast  Pipe  Co. 
Piggott  &  Co.,  Thos. 
United  States  Cast  Iron  Pipe  Co. 
Vancouver   Wood   Pipe  &  Tank 

Company. 
Walsh  Plate  &  Structural  Works. 
Warren  Foundry  &  Machine  Co. 

Partition  Hangers 
Springer,  O.  T. 

Paints  (Bridge  and  Structural  Iron 
and  Pipe  Coating) 
Dominion   Paint  Works 


Perforated  Metals 

Canada  Wire  &  lion  Goods  Co. 
Greening  Wire  Co.,  B. 

Pipe  Machinery 

Sutcliffe,  Speakman  &  Co. 

Pile  Driving  Machinery 

American  Hoist  &  Derrick  Co. 
Beatty  &  Sons,  M. 
Browning  Company 
Brown  Hoisting  Machinery  Co. 
Canadian    Ingersoll-Rand  Co. 
Lecky  &  Collis 

Pipe  Fittings  and  Flanges 

Pittsburgh     Valve,     Foundry  & 
Construction  Company 

Plumbing  Supplies 
Mueller  Mfg.  Co.,  H. 

Planing  Mill  Exhausters 

Canadian  Buffalo  Forge  Co. 
Sheldons  Limited 
Canadian  Sirocco  Co. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Plaster 

Albert  Mfg.  Company 
Britnell  &  Company 
Can.  H.  W.  Johns-Manville  Co., 
Ltd. 

Ontario  Lime  Co.,  Ltd. 

Plate  Glass 

Excelsior  Plate  Glass  Co. 
Pilkington  Bros. 

(Continued  on  page  16) 


Sarnia  -  Keystone  Copper  Bearing  Galvanized 

Sheet  Metal  Building  Materials 

Are  Rust-Resisting 

And  Will  Give  Unequalled  Service  and  Satisfaction 
Especially  adapted  for  all  exposed  sheet  metal  work 

OUR  LINE  CONSISTS  OF  THE  FOLLOWING  PRODUCTS: 

Corrugated  Iron  V-Crimped  Roofing  Conductor  Pipe 

Plain  Black  Iron  Metal  Siding  Eave  Troughs 

Galvanized  Iron  Valleys  Culverts 

Our  manufacturing  facilities  are  the  most  up-to-date  for  the  lines  we  make  in  Canada.  Our  large 
stocks  assure  quickest  delivery  possible.  Let  us  quote  you  prices  on  your  immediate  and  future 
requirements  and  send  full  information  on  Why  Sarnia  Sheet  Metal  Products  are  Better. 

Sarnia  Metal  Products  Company,  Limited 

Sarnia,  Canada 
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For  Permanent  Lines  : 

CAST  IRON  PIPE 


for 


Water  and  Gas  Supply,  Fire  Protection,  Road  Culverts,  etc. 


30"  Intake,  floated  to  position  before  lowering 


United  States  Cast  Iron  Pipe  &  Foundry  Co. 

General  Offices :    BURLINGTON,  NEW  JERSEY 

Sales  Offices :  -Philadelphia,    Chicago,    Buffalo,    Portland,  (Ore.,)    New  York,    Chattanooga,  Pittsburgh, 

St.  Louis,    San  Francisco 


No  Guess  Work 

About  Luxfer  Prisms 

The  luxfer  system  of  conveying  litfht  by  j^lass  prisms  is 
an  exact  science  which  is  being  proved  daily  in  thousands 
of  stores,  offices  and  warehouses  in  ever)  city  in  Canada. 

Some  of  the  cleverest  refrnetionists  ot  the  country  are 
with  our  organization  and  their  skill  and  experience  is 
at  the  disposal  ot  our  customers. 

1 1    you  have  a  lij^htinjj  problem —  brinfj  it  to  us  and  we 
will  show  you  how  it  can  be  Solved. 

Luxfer   Prism   Company,  Limited 

100  King  St.  West,  Toronto 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS— Continued 


Pneumatic  Machinery 
Canadian  ingcisoli -Rand  Co. 


Pumps  and  Pumping  Machinery 

licatty  &  Sons,  M. 
Kowng  Company  of  Canada 
Canadian  Allia-Chalmer*;,  Ltd. 
I  anadtan  Buiiaio  l-oige  Co. 

Canadian  Ingci soli  Kand  Co. 
Canadian  Sirocco  Co. 
Cook,  A.  D. 

Hamilton  Mfg.  Co.,  Wm. 

iloiug  &  Mock. 

lnglis  &  Company,  John 

Laurie  Company,  £. 

McDougall  Caledonian  Iron  Wki. 

Mo: ns  Machine  Works. 

Smart-Turner  Machine  Co. 

Mussens  Limited 

Ontaiio  Wind  Eng.  &  Pump  Co. 

Kock  &  Power  Machinery 


Portable  Track 

Bechtels  Limited 


Pulleys 

SutclitTe,  Speakman  &  Co. 


Plug  Drillers 

Canadian  IngersollRand  Co. 


Power  Engines 

lnglis  Company,  John 
Jenckcs  Machine  Company 
Canadian  Allis-Chalmers,  Ltd. 


Quarry  Machinery 

Canadian  Allis-Chalmers,  Ltd. 
Canadian  Ingersoll  Rand  Co. 
Jenckes  Machine  Company 
Lecky  &  Collis 
George  Anderson  &  Co. 
Goodwin,  Barsby  &  Company 
Rock  &  Power  Machinery,  Ltd. 


Railway  Supplies 

Can.  H.  W.  Johns-Manville  Co., 
Ltd. 

Gartshore,  John  J. 
Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 
Mussens  Limited 


Reinforcements,   Concrete  4  Steel 

Brown  Hoisting  Machinery  Co. 
Burlington  Steel  Company 
Canada  Wire  &  Iron  Goods  Co. 
Dominion  Iron  &  Steel  Co. 
Greening  Wire  Co.,  B. 
Pedlar   People  Limited. 
Steel  &  Radiation  Ltd. 
Trussed  Concrete  Steel  Co. 
Turner,  C.  A.  P. 


Radial  Brick  Chimneys 
H.  R.  Heinicke  Inc. 


Refrigeration  Machinery 

Equipment  &  Supplies,  Limited 
Keiths  Limited 


Road  Asphalt 
Asphalt  &  Supply  Co. 
Barber  Asphalt  Paving  Co. 


Road  Machinery 

Exeter  Mfg.  Co.,  Ltd. 

General  Car  &  Mach.  Works 

Jenckes  Machine  Company 

Lecky  8c  Collis 

Morrison  8c  Co.,  T.  A. 

Mussens  Limited 

Western  Wheeled  Scraper  Co. 


Revolving  Stone  Screens 
Goodwin,  Barsby  &  Company 
Greening  Wire  Co.,  B. 
Jenckes  Machine  Company 


Roof  Glazing 
Hope  &  Sons,  Henry 


Rooting  Material 

Asbestos  Mfg.  Company 
Bird  &  Son 

Can.  H.  W.  Johns-Manville  Co., 
Ltd. 

Can,  Supply  &  Contracting  Co. 
Noble,  Clarence  W. 
Paterson  Mfg.  Co. 
Pedlar  People,  Limited 

Safes  and  Vaults 
Taylor,  J.  &  J. 

Sand  and  Gravel 

Ontario  Lime  Co.,  Ltd. 
York  Sand  and  Gravel  Co. 


Screens 

Canada  Wire  &  Iron  Goods  Co. 
Goodwin,  Barsby  &  Company 
Greening  Wire  Mfg.  Co.,  B. 


Sewer  Pipe 

Britnell   &  Company 

Canada  Iron  Corporation 

Dominion  Sewer   Pipe  Co. 

Gartshore  Thomson  Pipe  Co. 

National  Iron  Works 

Nova  Scotia  Clay  Works  Ltd. 

Ontaiio  Lime  Co.,  Ltd. 

Ontaiio  Sewer  Pipe  Co. 

Smyth  &  Ryan 

Standard  Clay  Products  Ltd. 

Sewer  Trenching 
Lecky  &  Collis 

Shovels  (Steam) 
Browning  Co. 
Beatty  &  Sons,  M. 
Canadian  Allis-Chalmers,  Ltd. 
Canadian  Equipment  Co. 
Montreal  Locomotive  Works 
Mussens  Limited 
Rock  &  Power  Machinery,  Ltd. 
Thew  Automatic  Shovel  Co. 

Skylights 

Hope  &  Sons,  Henry 

Smoke  Stacks 

Chicago  Bridge  &  Iron  Works 
DesMoines  Bridge  &  Iron  Co. 
Hamilton  Mfg.  Co.,  Wm. 
Manitoba  Bridge  &  Iron  Works 
Pittsburgh-DesMoines  Steel  Co. 
Walsh  Plate  &  Structural  Works 

Sprinkler  Systems 
Keiths  Limited 

Steam  Apparatus  and  Specialties 

Canadian   Buffalo  Forge  Co. 
Pittsburgh    Valve,    Foundry  and 

Construction  Company 
Sheldons  Limited 

Steam  Engines 

Sturtevant  Co.  of  Can.  Ltd.  B.  F. 

Steam  Turbines 

Canadian  Allis-Chalmers,  Ltd. 
McDougall  Caledonian  Iron  Wks. 
Sturtevant  Co.  of  Can.  Ltd.  B.  F. 

Steel  Bars 

Burlington  Steel  Company 
Dominion  Iron  &  Steel  Co. 
Steel  &  Radiation,  Ltd. 


Steel  Barrels 

Canadian  Steel  Products  Co. 


Steel  Boxes 

Canadian  Steel  Products  Co. 

Steel 

Can.  Billings  St  Spencer 
Lecky  &  Collis 


Steel  Concrete  Sidewalk  Forms 

Malone  Steel  Concrete  Form  Co. 


Steel  Pipe 

Page-llersey  Iron  Tube  &  Lead 
Co.,  Ltd. 

Sound  Deadening 
Cabot,  Inc.,  Samuel 
Can.   II.   W.  Johns-Manville  Co., 
Ltd. 


Stains,  Shingles,  Cement  St  Brick 
Cabot,  Inc.,  Samuel 

Stair  Builders 

McGregor  &  Mclntyre 


Steel  Castings 

Electric  Steel  &  Metals  Co. 


Steel  Sash 

Hope  &  Sons,  Henry 

Stone 

Britnell  &  Company 
Contractors'  Supply  Company 
Hagersville  Contracting  Co. 
Morrison  &  Co.,  T.  A. 
Ontario  Lime  Co.,  Ltd. 
Queenstown  Quarry  Co. 
Rogers  Supply  Company 
Sackville  Freestone  Company 
Smyth  &  Ryan 


Stone  Saws 

Anderson,  Geo. 


Structural  Iron  and  Steel 
Burlington  Steel  Company 
Canadian  Allis-Chalmers,  Ltd. 
Chicago  Bridge  &  Iron  Works 
DesMoines  Bridge  &  Iron  Co. 
Dominion  Bridge  Company 
Hamilton  Bridge  Works  Co. 
Mackinnon  Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
McGregor  &  Mclntyre 
Pittsburgh-DesMoines   Steel  Co. 
Reid  &  Brown 
Structural  Steel  Company 
Standard  Steel  Construction  Co. 
Toronto  Structural  Steel  Co. 
Walsh  Plate  &  Structural  Works 


Submarine  Drills 
Lecky  &  Collis 


Swinging  Gears 

Dake  Engine  Company 

Tanks  and  Stand  Pipes 

Chicago  Bridge  &  Iron  Works 
Goold,  Shapley  &  Muir  Co. 
Hamilton  Mfg.  Co.,  Wm. 
lnglis,  John 
Jenckes  Machine  Co. 
Manitoba  Bridge  &  Iron  Works 
Marsh  &  Henthorn 
McDougall  Caledonian  Iron  Wks. 
Ontario  Wind  Eng.  &  Pump-  Co. 
Piggott  &  Co.,  Thos. 
Pittsburgh-DesMoines  Steel  Co. 
Vancouver   Wood    Pipe   &  Tank 

Company 
Walsh  Plate  and  Structural  Wks. 


Tarring  Machinery 

Taroads   Syndicate  Ltd. 

Telescopic  Hoists 

lilack  Building  Supply  Co. 
Gillis  &  Geoghegan 


Terra  Cotta 

Northwestern  Terra  Cotta  Co. 


Testing  and  Inspecting  Bureau 
Hunt  &  Co.,  Robt.  W. 

Tile  Machinery 

SutclitTe,   Speakman   &  Co. 


Towers 

Goold,  Shapley  &  Muir  Co. 

Track  Systems  (Hand,  Power  and 
Electric) 

Brown  Hoisting  Machinery  Co. 

Morris  Crane  &  Hoist  Co.,  Her- 
bert 


Turnbuckels 

Canadian  Billings  &  Spencer,  Ltd. 
Valves 

Canadian  Allis-Chalmers,  Ltd. 
Canada  Iron  Corporation 
Gai  tshoi e-Thomson  Pipe  Co. 
Golden  Anderson  Valve  Co. 
Kerr  Engine  Company 
Pittsburgh    Valve,     Foundry  & 
Construction  Company 

Ventilating  &  Heating  Apparatus 

Canadian  Buffalo  Forge  Co. 
Canadian  Sirocco  Company 
Sheldons  Limited 
Sturtevant  Co.  of  Can.  Ltd.  B.  F. 


Varnishes — Insulating 

Standard  Underground  Cable  Co. 
of  Canada,  Ltd. 

Wall  Board 
Bird  &  Son 

Waterproofing 

Cabot  Inc.,  Samuel 
Can.  H.  W.  Johns-Manville  Co., 
Ltd. 

Can.  Supply  &  Contracting  Co. 
Ceresit   Waterproofing  Co. 
VVadsworth  Howland  &  Co.,  Inc. 

Water  Level  Apparatus 

Gent  &  Company 

Water  Softeners  and  Filters 
American  Water  Softener  Co 
Equipment  &  Supplies,  Limited 
Manitoba  Bridge  &  Iron  Works 

Water  Tapping  Machine 
Mueller  Mfg.  Co.,  H. 

Water  Turbines 

Canadian  Allis-Chalmers,  Ltd. 
Boving  Company  of  Canada 
Hamilton  Mfg.  Co.,  Wm. 
McDougall  Caledonian  Iron  Wks. 

Well  Drilling  Machinery 

Armstrong  Manufacturing  Co. 

Wire  Glass 

Pilkington  Bros. 

Wires  and  Cables 

Canada  Wire  &  Cable  Co. 
Northern  Electric  Co. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Wire  Guards  and  Screens 

Canada  Wire  &  Iron  Goods  Co. 
Greening  Wire  Co.,  B. 

Wire  Rope 

Canada  Wire  &  Cable  Co. 
Greening  Wire  Co.,  B. 

Wrenches 
Canadian  B'.Utag*  Si  Spencer,  Ltd. 
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If  you  should  specify  merely  "a  five 
ply  tar-and-gravel  roof"  instead  of 
"a   Barrett    Specification   Roof" — 


You  might  get  as  good  a  roof  as  a 
Barrett  Specification  Roof,  though 
built  somewhat  differently — 

But  on  the  other  hand,  you  may  get 
materials  of  uncertain  qualities — 

Or  a  roof  with  little  or  no  pitch 
between  the  layers — 

Or  a  scanty  surface  coating  of  pitch 
and  gravel — 

And  you  wouldn't  know  about  it 
until  a  few  years  later  —  when  the 
roof  leaked. 

But  if  you  put  the  Barrett  Specification  in- 


;ee  that 


1. 


3.  T 


fht 


to  your  building  specifications  and 
it  is  carried  out:  you  are  sure — 

That  the  materials  will  he  right, 
That  they  will  he  used  in  the  ru 
amount  and  in  the  right  way, 
'hat  your  root  will  last  upwards  of 
twenty  years  without  another  cent  of 
expenditure. 
And  that  the  cost  per  foot  per  year  of 
service  will  be  lower  than  it  could 
possihlv  be  with  any  other  kind  of 
roofing. 

As  Barrett  Specification  Roofs  cost  less 
than  any  other  permanent  roof  to  begin 
with  and  as  their  maintenance  cost  is  no- 
thing, the  unit  cost  comes  down  to  about 
}/\C.  per  square  foot  per  year,  a  figure  unap- 
proached  by  any  other  roof  covering. 


4. 


Copy  of  the  Barrett  Specification  with  tracing  ready  for  incorporation 
into  your  building  plans  sent  free  on  request.    Address  nearest  office. 


6 Hnrin  I  A/ n  t  p  We  at'v'se  Incorporating!  in  plans  the  full  wording  of  The  Barrett  Specification.  In  order  to  avoid 
CSpCCiai  IV  Oie  anv  misunderstanding.    If  any  abbreviated  form  is  desired,  however,  the  following  is  suggested  : 
KOOFINO  -  Shall  be  a  Harrett  Specification  Roof  laid  as  directed  in  printed  Specification,  revised  August  15,  1911,  using 
the  materials  specified,  and  subject  to  the  inspection  requirement. 


THE  PATERSON  MFG.  CO.,  Limited 

Montreal  Toronto  Winnipeg  Vancouver  St.  John,  N.  B.  Halifax,  N.  S.  Sydney,  N.  S. 


Montreal  RNouit  Company  h  Factory,  Montreal 

Roofer:     Hlokeyaiid  Aiibut.  Montreal 


P 


.  .  ...  »- 


iS 
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ALPHABETICAL  LIST  OF  ADVERTISERS 


Abran  Cement  Tool  Company    71 

Aikenhead  Architectural  Metal  Works  ...   .  89 

Aikcnhcail    Hardware  Company   

Vlabaalinc  Hardmortar  Company   82 

Vlbert  Manufacturing  Company  

\  mi  l  ican  Enameled  15 rick  &  'I  ile  I'o   85 

American  Hoist  &   Derrick  Co   2 

American  Water  Softener  Company    80 

\n.lcison  Jfc  Co.,  Limited.  George   27 

Angiitis  Limited     88 

Armstrong   Manufacturing  Co   23 

Vsbcatoa  Manufacturing  Company  

Asphalt  Jk  Supply  Company   24 

Ault  &   Wiborg  Company    70 


Bcatty  &  Sons.  Limited,  M   7S 

Bcchtels  Limited  

Iterlin  Mills  Company  

Itlack  Building  Supply  Company   12 

ltoving  Company  of  Canada   73 

Bowman  it  Connor   8if 

Bradford    Pressed    Brick    Company    (10 

Bremncr  Limited,  Alex   28 

Brituell  &  Company.  Limited   79 

Brown  Hoisting  Machinery  Company  

Browning  Company  

Burlington  Steel  Company   


Cabot,  Incorporated,  Samuel  ...    S9 

Canada   Crushed  Stone  Corporation   

Canada  Iron  Corporation  Limited   81 

Canada  Wire  &  Cable  Company   71 

Canada  Wire  &  Iron  Goods  Compny   ...    .  77 

Canadian  Allis-Chalmers   78 

Canadian  Billings  &  Spencer   24 

Canadian  Bridge  Company   So 

Canadian    Buffalo    Forge   Company    ...  00 

Canadian  Consolidated  Rubber  Co   3 

Canadian   Equipment    Co   28 

Canadian    H.    W.   Johns-Manville   Co.,    Ltd.  25 

Canadian    Ingersoll-Rand    Company    0 

Canadian  Locomotive  Company   11 

Canadian  Office  School  Furniture  Co   72 

Canadian  Pipe  Company,  Limited  

Canadian  Sirocco  Company  :    71 

Canadian  Stewart  Company   71 

Cape  &  Company,  Ltd.,  £.  G.  M   88 

Cement  Gun  Company   20 

Ceresit  Waterproofing  Company   20 

Chelsea  Elevator  Company   20 

Chicago  Bridge  &  Iron  Works    77 

Chipman  &  Power   ...    88 

Conduits  Company,  Limited    81 

Consolidated  Plate  Glass  Company   

Cook,  A.   D   80 

Crosslcy  Machine  Company   07 


Hake  Engine  Company   81 

Dennis  Wire  &  I  ron  Works  Company  ...  . 

Deere  Plow  Company,  John   27 

DesMoincs   Bridge  &   Iron  Co   84 

Dickson   Bridge  Works  

Dietrich,  Limited   88 

Dominion  Belting  Company  

Dominion  Bridge  Company  

Dominion  Concrete  Company  ...    79 

Dominion  Engineering  &  Inspection  Co.   . . .  8.8 

Dominion  Iron  &  Steel  Company  '.   09 

Dominion    Lime  Company   

Dominion  Paint  Works  

Dominion  Sewer  Pipe  Company   20 


Electric  Steel  &  Metals  Company  

Equipment  &  Supplies   77 

Estey   Bros   77 

Excelsior  Plate  Glass  Company  


Farmer.   John   T   88 

Feather  and  Roadhouse   24 


Gall  Engineering  Company,  John   88 

Gart shore,  John  J   28 

Gartshore-Thompson  Pipe  &  Foundry  Co.  ..  85 

General   Car  it   Machinery   Company    8 

Gent  it  Company   20 

Ciillis  &  Geoghegan   12 

Goodwin  Barsby  &  Company   

Goodyear  Tire  &  Rubber  Co  

GoOld,  Shapley  &  Muir  Company   75 

Greening  Wire  &  Mfg.  Company   70 


llagcrsville  Contracting  Company   13 

Hamilton   Bridge  Works  Co   83 

Hamilton   Mfg.    Company,   Wm   25 

Hamilton,  S.  W.   88 

Harbour   Brick  Company  

lleinicke   Company,   II.    R                             ...  83 

Hepburn,  John  T.,  Limited    22 

Hope   &  Son  of  Canada,   Ltd.,   Henry    ....  84 

Hopkins  &  Company,  F.  H   02 

Hull  Iron  &  Steel  Foundries   9 

Hunt  &  Company,  Robert  W   88 

Hydraulic   Press  Brick  Company  


Industrial  Foundation  &  Waterproofing  Co..  88 
Inglis   Company,   John    05 


Jenckes  Machine  Company 


Keiths  Limited  

Kerr  Engine  Company,  Limited   20 


Laurie    Company,    E   70 

Laurie   &   Lamb    1 

Lea,  R.  S   88 

Lecky  &  Collis   19 

Lightfoot,  Stanley    72 

London  Concrete  Machinery  Company   .  .    . .  31 

Luxfer  Prism  Company    15 


MacKinnon  Holmes  &  Company  

MacLean   Daily  Reports   27 

Malone  Steel  Concrete  Form  Co   20 

Maloney,  John   81 

Maritime   Bridge  Company   80 

Maritime  Bridge  Company    82 

Marsh  &  Henthorn,  Limited   72 

McDougall,  Geo.  K.   88 

McDougall  Caledonian  Iron   Works  Co.    ...  74 

McGregor  &  Mclntyre   80 

McKinnon   Chain   Company   75 

McNally  &  Company,  W  

Meadows,  George  B   00 

Metallic  Roofing  Co   75 

Miller  &  Company,  Geo.  M  

Mills  Bros  

Montreal  Locomotive  Works,  Limited   .  .    .  .  77 

Morris  Machine  Works   22 

Morris  Crane  &  Hoist  Co.,  Herbert  

Morrison  &  Company,  T.  A   88 

Mueller  Mfg.  Company,  H  

Mussens  Limited      4-5 


Napanee  Iron  Works   19 

National    Builders    Supply    &    Enamel  Con- 
crete Brick  Company  - 

Yalional  Concrete  Mfg.  Co  

National  Iron  Works  Limited   81 

Neptune  Meter  Company   86 

Noble,  Clarence  W   70 

Northern  Electric  Company   91 

Northwestern   Terra   Cotta  Company  

Nova  Scotia  Steel  &  Coal  Co   70 


Ontario  Asphalt  Block  Co.,  Ltd   8.", 

Ontario  Sewer  Pipe  Company  

Orpen  Conduit  Company   7;j 

Pacific  Coast   Pipe  Company   (it; 

Page-Mersey   Company   84 

Paterson  Manufacturing  Company   17 

Pedlar  People  

Pilkington  Bros  

Piggott    &   Company,    Limited,   Thos   80 

Pitts]  mrgh-DesMoines  Steel  Co   84 

Pittsburgh    Valve,    Foundry    &  Construction 

Company   75 

Power  &  Son  

Pullar  Company,  H.  B   88 


Queenstown    Quarry    Company    81 


Radigan,  John  

Railway  &  Contractors  Supply  Co   87 

Reid  &  Brown   88 

Ric-wiL  Underground  Pipe  Covering  Co.  .. 

R.  I.  W.  Damp  Resisting  Paint  Co   28 

Rock  and  Power  Machinery  Limited   09 

Roelofson   Elevator  Works  

Rogers  Supply  Company   22 

Royce  Limited  

Russel  Shale  Bricks   83 


Sackville  Freestone  Co   74 

Sarnia  Metal   Products  Co   14 

Sheldons   Limited    07 

Smart-Turner  Machine  Company  

Smyth  &  Ryan   82 

Standard  Clay  Products  Limited   21 

Standard  Steel  Construction  Co   85 

Standard  Underground  Cable  Co.  of  Canada  27 

Standard  White  Lime  Company   SO 

Stanley  &  Company,  W.  F  

Steel  &  Radiation   88 

Stinson-Reeb    Builders'    Supply    Co    30 

Storey  Pump  &  Equipment  Co   22 

Structural   Steel   Company    85 

Sturtevant  Co.  of  Canada,  Ltd.,  B.  F   On 

Sudbury   Construction   Co   1!5 

Sun  Brick  Company  

Sutclige  Speakman  &  Company  

Taroads  Syndicate  Limited   S7 

Taylor,  J.  &  J   79 

Thew  Automatic  Shovel  Co   20 

Toledo   Wheelbarrow   Company    80 

Toronto  Plate  Glass  Importing  Co  

Toronto  Structural  Steel  Company   >"> 

Trussed  Concrete  Steel  Company   25 

Turnbull  Elevator  Company   70 

Tyrell,  H.  G   SS 


United  States  Cast  Iron  Pipe  Company  ...  15 


Vancouver  Wood  Pipe  &  Tank  Company   . .  85 

verMehr  Engineering  Co.,  John    77 

Wadsworth  Howland  &  Co.,  Inc  

Warren  Foundry  &  Machine  Co   13 

Weeks,  Arthur  L   88 

Wells  &  Gray   10 

Wilcox  Canadian   Co.,   Richard    07 

Woodhouse  Chain  Works   13 


Vork  Sand  &  Gravel  Company    82 

York  Sandstone  Brick  Company   82 


Our  advertisers  represent  the  most  progressive  manufacturers  and  dealers.  Make 
your  purchases  of  them.   Give  your  business  to  the  man  who  is  enterpris- 
ing enough  to  spend  money  and  time  to  get  in  touch  with  you. 
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Napanee  Hoists 

Are  Popular  with 
Owners  and  Hoist  Runners 


B 


ecause 


They  Include  the  Best 
Design 
Materials 
Workmanship 


Write  for  Details 


PRIESTMAN 


GRABS  and  CLAMSHELLS 


Negley 
Patent  Excavators 

for  Slack  Cable  Use 

STANDARD  AND  SIMPLE 
Mr ' 


All   Operations   with   the  Same 
Machine  at  Low  Cost 
of  Operation 


Lecky  &  Collis,  Limited,  Napanee,  Ontario 


43  Scott  Street,  TORONTO 


49  Beaver  Hall  Hill,  MONTREAL 
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Malone  "Complete  Finish" 
Steel  Concrete  Sidewalk  Foims 

Eliminate  lumber  costs,  reduce  labor  expense.  Continuous 
and  complete  operation  in  furnishing,  removing  and  replacing. 
Adaptable  to  any  surface  conditions.  Adjustable  to  any 
width.  Indestructible  and  independent  of  any  weather 
conditions. 

THE  MALONE  STEEL  CONCRETE  FORM  CO. 

Canadian  Representative  : 

A.  E.  Patton,     77  Somerville  Ave.,  Montreal 

Write  for  prices  and  particulars. 


SWANSEA 

Salt  Glazed  and  Vitrified 

SEWER  PIPES 


H  E 

OMINIOH 

SfcWERPlPE 

Co. 
SWANSEA 


True  to  Size. 
Impervious  to  Water. 

Sizes  manufactured  and  al- 


ways in  stock  4  in.  to  24  in. 


Ask  for  Price  List 
and  Discounts. 


also 

Chimney  Tops 
Flue  Linings 
Wall  Coping 
Culvert  Pipe 
Inverts 

Telephone  (Toronto  Connection) 
Park  1809 


The  Dominion  Sewer  Pipe  Co. 

(The  Independent  Co.)  Limited 

SWANSEA  (near  Toronto) 


The  Thew  Steam  Shovel  Will  Save  You  Time,  Trouble  and  Money 

The  use  of  a  Thew  Automatic  Steam  Shovel 
will  effect  an  immense  saving  in  labor. 

The  output  is  limited  only  by  the  facilities 
provided  to  cart  it  away. 

The  Type  O  Thew  shown  in  the  cut  loaded 
1,965  cu.  yds.  in  7  ten-hour  days. 

Another  Type  O  Thew  in  a  6  ft.  cut  averaged 
578  cu.  yds.  during  the  month  of  April. 

Another  Type  O  Thew  in  a  gravel  pit  loaded 
5,182  cu.  yds.  in  7%  ten-hour  days — an  average 
of  76  cu.  yds.  per  hour. 

Another  Type  O  in  a  15-inch  cut  averaged 
314  lineal  feet,  amounting  to  292  cu.  yds.  per 
9-hour  day  for  23  days. 

Another  Type  O  in  a  10-inch  cut  excavated 
1,788  lineal  feet  in  6  ten-hour  days — amount- 
ing to  1,455  cu.  yds. — an  average  of  242  cu. 
yds.  per  10-hour  day. 

USE  A  THEW— IT  PAYS. 

Type  O  Thew  on  Road  Grading  Write  for  Catalogue  and  Full  Information. 


The  Thew  Automatic  Shovel  Company, 


Lorain,  Ohio 
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Town  and  City  Sewers 

In  our  salt  glazed  vitrified  sewer  pipe  we  offer  the  highest  type  of 
sewer  material.  Pipe  of  our  manufacture  have  been  used  in  practically 
every  city  in  Canada.     Highly  glazed  and  perfectly  vitrified. 

If  you  are  contemplating  sewer  construction  we  can  quote  you  some 
attractive  prices.     We  also  make  all  classes  of  fire  clay  goods. 

Prompt  shipment  on  all  orders. 

"MADE  IN  CANADA  " 

Standard  Clay  Products  Limited 

three  sewer  pipe  factories  :    St.  Johns,  P.  Q.,  and  New  Glasgow,  N.  S. 

ALSO  FIRE  CLAY  FACTORY  AT  ST.   JOHNS,    P.  Q. 


Mimieo  Sewer  Pipe 

VITRIFIED  AND  SALT-GLAZED 

IS, 

By  Actual  Tests  Made  This  Year  in  Kansas  City,  Mo., 

The  Superior  of  Nearly  Every  Brand  of  Sewer  Pipe 

Made  on  This  Continent 

It  is  something  to  know  that  you  arc  not  making  a  sacrifice  for  sentiment's  sake  when 
purchasing  sewer  pipe 

MADE  IN  CANADA 

Yon  arc  getting  an  article  that  Btandfi  a  20    Stronger  test  in  all  departments  than  the  average 
of  26  different  American  makes. 

WAR  CONDITIONS 

Have  caused  our  Yankee  Cousins  to  court  this  market  Strongly,    They  make  "pretty"  ware 
but,    well,  sewer  pipe  is  neither  bought  nor  sold  for  mantle-piece  decorations 

You  Get  the  STRONGEST  1*11*1:  and  the  QUICKEST  SERVICE  from 


The  Ontario  Sewer  Pipe  Company,  Limited 

MIMICO,      -  ONT. 
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CRUSHED  STONE 

Prompt  Delivery 

Rogers  Supply  Company,  Limited 

28  King  St.  W. 


TORONTO 


Morris  Split  Shell  Pumps 

For  motor  or  steam  turbine  drive, 
are  very  popular  with  pump  users 
due  to  their  efficiency  and  accessi- 
bility. 

We  also  build  the  well  known 
MORRIS  SAND  AND  CONTRACTORS' 
PUMPS 

Morris  Machine  Works 

BALDWINSV1LLE,  N.Y. 

Canadian  Sales  Agents 
Storey  Pump  &  Equipment  Co.,  Limited.,   Toronto,  Ont. 


John  T.  Hepburn 

18  to  60  Van  Home  St., 
TORONTO,  CANADA 

We  build  all  kinds  of  Cranes  for 

HAND  POWER 
ELECTRIC  POWER 
STEAM  POWER 


Brickmaking  Machinery 

Complete  Outfits  for 
Brickmakers 


HEPBURN 
Scotch  Derrick 

All  Standard  Sizes 
in  Stock 
from  1  2  Ton 
upwards 


REPAIRS 
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Cost 

Per 


Tripod 
Drill 


Well 
Drill 


ffst  /Special 
\Ton/Ar  mst  ron£ 
'Blast  Hole  Drill 


Comparative  Cost  per  Ton 


Special 
Armstrong 
k  Blast  Hole 
Drill 


Well 
rill 


.Tripod 
.Drill 


Tonnage 


Increased  Tonnage  at  the  Same  Cost 


ISN'T  it  more  economical  to  shoot  out  the 
whole  face  in  one  blast  rather  than  take  the 
rock  out  in  benches?  It  saves  a  big  share 
of  the  cost  of  powder  per  ton  of  rock — it  elim- 
inates several  settings  of  track  and  movement 
of  machines — it  minimizes  the  delay  of  your 
crew  and  shovel — it  reduces  the  possibility  of 
accidents. 

And  isn't  it  more  economical  to  drill  the 


necessary  good  sized  deep  holes  for  face  shoot- 
ing with  a  drill  that  releases  a  quick,  heavy, 
smashing  blow  at  every  contact,  and  at  a  speed 
that  cannot  be  obtained  by  the  use  of  well  drills? 

It  is  the  efficiency  and  design  of  the  Special 
Armstrong  Blast  Hole  Drill  that  make  possible 
the  wide  difference  in  results  in  comparison 
with  any  other  method. 


rmstron 


BLAST  HOLE  DRILLS 

BUILT  FOR  SERVICE  SINCE  1867 


WILLS  J 

ICE  1867  V* 


Proof  from  an  Armstrong 
Owner 

Armstrong  A/fx:.  Co.,  Waterloo,  Iowa. 

Wo  are  glad  to  advise  that  the  drilling  machine 
recently  purchased  from  your  company,  according 
to  proposal  submitted  under  date  of  February  20th. 
wherein  you  guarantee  to  drill  a  minimum  footage 
of  65  feet  per  day,  has  fulfilled  the  requirements,  and 
we  are  glad  to  fulfill  our  part  of  the  proposal. 

A.  &C.  STONE  COMPANY 

By  John  Miknane. 

Mr.  Murnnnc  made  a  test  with  the  Armstrong 
Blast  Hole  Drill  with  the  following  result: 
Drilling  time-lOdavs. 

Footage  drilled— 722H  feet. 

Number  of  moves  — 40  ill  hr.  59  mln.  moving 
time). 

Delavs  caused  by  rain  and  moving,  chanting 
bit,  batteries,  etc.— 19  hr.  22  mln. 

Delay  caused  by  rain  alone— 6  hr.  7  mln. 

Delay  In  two  200  yd.  moves  turning  machine 
around    4  hr.  40  mln. 

Footage  drilled  per  day— UK  ft. 

Footage  drilled  per  hour  —  9.1  ft.  net  (7.2 
counting  delays). 

Wo  i'"  n  into,  tho  Armalronu  Spccinl 
Blkll  Hole  Drill  to  drill  MORE  holr  nt 
\r%»  cokt  in  n  given  lime  limn  nny  cnblo 
drill  on  tho  irmrkrt,  nml  we  will  writ© 
tin*  in  evrry  baIc  contract  we  mnUe. 

Write  tor  Bulletin  S. 
ARMSTRONG  MFG.  CO. 

/iViiAViW  ISt,7 
Waterloo,  Iowa,  U.  S.  A. 


I.A.Ir 


I  Mil. 


i:  n.ii, 


w  Mtern  Hunch 
■  ml  s .ii  Pvdra  sir.'t-t« 
N.w  York  I  If y                                I,..  Angrlov  I  «l 
I.  ."I.  Ii.  ii  II  I,      I  l,n, VI.   III,.,  k  N.,    .•   M.ki  t  Sa.k 


Ird 


M 
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Canadian  Billings  &  Spencer,  Limited 


A 

TRADE  MARK. 


Drop  Forged  Drift  Pins 
fit  right  and  wear  well 


A 

TRADE  MARK 


Welland,  Ontario 


PHALT 


Delivered  to  meet  the  specifications  of  the  American  Society 
for  Municipal  Improvements,  the  Association  for  Standardizing 
Paving  Specifications  or  any  other  standard  specifications 

Purchase  MEXICAN  EAGLE  ASPHALT  because: 


1 —  Ft  is  more  cementitious  than  other  asphalts. 

2 —  Water  will  not  readily  injure  it. 

3—  Exposure  to  sun  and  air  will  not  cause  its  deterioration. 
4    It  has  great  cohesive  strength. 

5 —  't  is  more  ductile  and  flexible  than  other  asphalts. 

6 —  Shocks  will  not  crack  it.    It  is  very  malleable. 

7  — We  will  supply  asphalt  having  the  proper  penetration 


for  your  needs. 

8 —  It  is  best  adapted  to  Canada's  climate — will  not  mark 
in  hot  weather — nor  are  snow  or  ice  likely  to  crack  it 

9 —  It  has  over  99  per  cent,  bitumen.    Purest  on  the 
market — therefore  free  from  deleterious  matter. 

10— It  is  so  constituted  that  it  will  not  be  injured  by  the  heat 
necessarily  applied  to  melt  it  for  paving  operation. 


Samples,  prices,  analyses,  etc.,  on  request 


The  Asphalt  and  Supply  Co.,  Limited 

Sole  Canadian  Agents  for  the  Mexican  Eagle  Oil  Co.  Limited 

103-107  Board  of  Trade  Building      ::  MONTREAL 


STANDARD  FIRE-PROOF  DOORS 

I  NSPBOTED  AND  LABELLED  UNDER  THE  DIRECTION  OF  THE  UNDERWRITERS  LABORATOR- 
IES (INC.) 

SHEET  METAL  WORKERS,  SKYLIGHTS,  CORNICES  AND  WINDOWS. 
LET  US  ESTIMATE  ON  YOUR  NEXT  REQUIREMENTS. 

ALL  OUR  DOORS  AND  HARDWARE  ARE  LABELLED  BY  THE  UNDERWRITERS. 

FEATHER  &  ROADHOUSE  sheet  metal  workers 

Phone  Adelaide  2377    5  28  FRONT  STREET  WEST,  TORONTO 
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OF  REINFORCED  CONCRETE 


Steel  Sash 
Hyrib 
Rib  Bars 
Rib  Metal 


Concrete 
Finishes 

Water- 

proofing 

Pastes 


STEEL  FLORETYLE 

FOR  LONG  SPAN  CONSTRUCTION 

Trussed  Concrete  Steel  Co. 

of  Canada  Limited 

Head  Offices  and  Works  :     Walkerville,  Ont. 

Branches  Everywhere 


$45.  GARROW 

Contractors'  Acetylene 

Flare  Light 

The  great  feature  of  this  new- 
light  is  strength  and  simplicity. 
The  light  is  constructed  of  steel 
assembled  by  the  Oxyacetylem. 
Welding  Process  and  consists 
of  three  parts.  It  is  made  to 
stand  the  roughest  handling  by 
unskilled  labor  without  injury. 
A  distinct  advantage  of  the 
Garrow  Light  is  its  use  in  con- 
fined places,  such  as  tunnels, 
mines,  etc.,  without  any  danger 
from  escaping  gas.  The  Gar- 
row  Light  entirely  eliminates 
the  danger  of  gas  being  gener- 
ated faster  than  the  burner  will 

consume  it,  by  means  of  the  pat- 
ented by-pass  chamber  which 
conducts  excess  gas  to  the  pat- 
ented double  burner  and  ignites 
it  at  the  main  flame. 

$45.00  F.  O.  B.  Sudbury 

The 

Sudbury  Construction  & 
Machinery  Co.,  Ltd. 
Sudbury,  Ont. 


Don't   Take  Chances  on  Water- 
proofing and  Mastic  Contracts 


J-M  Workmen  applying  1,100  000  sq.  ft.  of  J-.M  Waterproofing 
and  Mastic,  Soo  Terminal.  Chicago,  Illinois. 
You  wouldn't  entrust  the  installation  of  a  hig  heating  system 
or  an  elaborate  scheme  of  lighting  to  unskilled  hands. 

Why,  then,  entrust  Waterproofing  and  Mastic  to  any  but  ex- 
perts?   They  demand  just  as  much  skill  as  other  specialized  lines- 
You  avoid  all  chance  of  future  "come-backs"  when  you  use 

J  M  Waterproofing  and  Mastic 

We  maintain  a  staff  of  experienced  engineers  who  have  studied 
Waterproofing  and   Mastic  problems   for  years. 

We  also  have  a  corps  of  skilled  workmen  at  each  of  our 
branches. 

These  two  groups  of  men  have  successfully  handled  some  of 
the  largest  and  most  difficult  jobs  on  record. 

Isn't  that  the  kind  of  an  organization  you  want  back  of  your 
work  ? 

Our   Engineering   Department   will   gladly   furnish   free  advice 
and  suggestions  on  any  job — without  obligating  you  in  the  least. 
Write  nearest  Branch  for  Booklet  and  full  particulars. 

THE  CANADIAN 
H.  W  JOHNS-MANVIt LE, CO.  Limited 

TORONTO      MONTREAL      WINNIPEC      VANCOUVER  2306 


Ornamental 
Lighting  Poles 

During  the  past  few  months  we  have  sup- 
plied ornamental  lighting  standards  for  the 
fol  owing  places  : — 

Brantford,  Ontario 

Edmonton,  Alberta 

Windsor,  Ontario 

Outremont,  Quebec 

London.  Ontario 

Orillia,  Ontario 

Listowel,  Ontario 

Peterborough,  Ontario 

Belleville,  Ontario 

Good  puhlic  lighting  is  a  great  asset  to  any 
town  or  city  as  it  contrihutes  directly  to  its 
growth  and  prosperity. 

We  make  a  specialty  of  this  husiness,  and 
are  in  a  position  to  supply  you  with  attractive 
designs  at  interesting  prices. 

Write  our  lighting  pole  department  for  full 
information. 

William  Hamilton  Company 

Peterborough,  Ontario 
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CAM 
RECORDERS 

For  recording  the  quantity  of 
1  water  or  sewage  flowing  over 
a  sill  or  through  a  notch.  A 
strong,  reliable  instrument,  not 
liable  to  derangement,  and  of 
the  best  manufacture  and  finish. 
Easily  installed  because  no  ela- 
borate levelling  is  required. 

Send  for  Book  No.  6 

which  contains  fullest  informa- 
tion about  all  classes  of  Water 
Level  Apparatus. 

GENT  &  CO.,  Ltd. 

Leicester,  England 


KERR 

Gate  Valves 


ant 


Fire  Hydrants 

"MADE  IN  CANADA" 


This  Plant  is  devoted  entirely  to  the  manufacture 
of  Valves  and  Hydrants  of  approved  quality  and 
design. 

Now  is  the  Time 

to  show  your  patriotism,  and  prove  to  yourself  and 
others  that  KERR  valves  and  hydrants  are  equal 
in  quality  and'workmanship,  to  any  made  elsewhere. 

Break  the  Habit 

of  buying  foreign  made  valves  and  hydrants,  and 
get  acquainted  with  our  goods,  which  you  have 
perhaps  imagined  were  not  quite  equal  to  the  for- 
eign made  article. 

Remember 

that  every  dollar  spent  in  Canada  for  Canadian  made 
goods,  is  a  contribution  towards  renewal  of  prosperous 
times,  and  the  support  of  Canadian  workmen  and  institu- 
tions. 

When  you  spend  the  dollar  with  us  you  get  full  value 
in  return. 

Write  for  our  Catalogue  No.  5. 

The  Kerr  Engine  Co.,  Limited 

WALKERVILLE,  ONTARIO 
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In  Times 
of  War 


Out  on  the  firing  line  of  hot  competition 
every  extra  shot  counts.  MacLean 
Daily  Reports  Supply  effective  business- 
developing  ammunition  every  day — we 
are  offering  it  to  you  right  now. 

The  MacLean  Service  these  days  is  an 
index  of  building  and  engineering  opera- 
tions in  every  part  of  Canada — and  all 
for  a  few  cents  a  day.  At  all  times,  and 
at  a  time  like  this  especially,  it  means 
Time  Saved,  Energy  Saved, Money  Saved 
and  Profits  Made  to  have  such  an  index 
of  the  construction  activities  of  all  or  any 
portion  of  Canada  on  your  desk  each 
morning. 

This  service  makes  it  possible  for  you  to 
select  just  those  people  with  whom  you 
may  do  business,  and  who  have  the 
money  to  pay  you.  It  enables  you  to 
eliminate  the  enormous  waste  of  time  in 
following  impossible  prospects.  It  en- 
ables you  to  concentrate  your  fire  upen 
your  logical  prospects — and  sell  them. 
With  MacLean  Reports  you  can  gfO 
straight  to  the  mark  and  make  every 
shot  count.  That's  what  you  want  to 
accomplish  ri^ht  now,  isn't  it? 

Write  today  for  sample  reports  and 
descriptive  literature. 

MacLean  Daily  Reports 

Limited 

25  Charlotte  St.,  Toronto 


This  New  Bulletin 

describes  the  uses  and  advantages  of  steel-tape- 
armored  cable.  It  also  gives  specification  in- 
structions for  ordering  and  installing 

STANDARD 

Steel-Tape-Armored  Cable 

If  you  desire  this  or  any  of  the  following  new 
bulletins  write  our  nearest  office  for  a  copy: 

No.  200—1  Colonial  Copper  Clad  Specifications 

No.  100  — 1  Weatherproof  Wire 

No.  (WO— 1  Steel  Tape  Armored  Cable 

No.  700—1  D.O.A.  (Davis  Open  Air)  Terminals 

No.  710—1  D.S.  (Davis  Station)  Terminals 

Standard  Underground   Cable  Company 
of  Canada,  Limited 

Hamilton,  Ont. 

Montreal,  Que.   Winnipeg,  Man.   Seattle,  Wash. 


The  Last  Ten  Dollars 


in  a  dump  wagon  is  the  best  part  of  its 
price.  When  we  chose  the  Watson  Wagon 
we  Selected  the  highest  priced  dump  wagon 
of  the  lot.  You  get  exactly  what  you  pay 
for  in  this  world,  and  although  other  wagons 
can  be  bought  for  less  we  wanted  the  best 
so  that  we  could  go  back  to  our  customers 
with  a  clear  conscience. 

John  Deere  Plow  Co.  of  Weiiand,  Ltd 

77-79  Jarvis  St.,  Toronto,  Ont. 


I  1 1  E    CO  NTRAl'T    \<  l-XOR  I) 


Canadian  Equipment  Co.,  Limited 


EASTERN  CANADIAN  AGENTS  FOR 


Bucyrus  Excavating  Machinery 
Western  Wheeled  Scraper  Co. 


Guarantee  Trust  Building.  59  Beaver  Hall  Hill 


MONTREAL 


Cement  floors  of  Toronto  (John  St.)  Pumping  Station 
treated  with  Toch  Bros.  Cement  Filler 
and  Floor  Paint. 


Buy  "MADE  IN  CANADA"  Products 

TOCH  BROTHERS 
"CEMENT  FILLER"  and 
"CEMENT  FLOOR  PAINT" 

As  Used  In 

Power   Houses  ;  Hospitals  ; 

Garages ;  Storage  Warehouses  ; 
Office  Buildings ;    Residences,  Etc. 

These  materials  prevent  the  dusting  and  powder- 
ing of  cement  floors,  which  is  the  cause  of  so 
much  disintegration  and  render  floors  impervious 
to  the  action  of  water,  oil  or  grease. 

Write  for  Illustrated  Booklet 

R.I.W.  Damp  Resisting  Paint  Co. 


Office  :  (TOCH  BROS.  Est.  1848.) 

201  Mail  Bldg  ,  Toronto 


Factory  : 
Oakville,  Ont. 


DISTRIBUTORS  : 
Black  Building  Supply  Co.,  Limited,  Toronto 
Western  Paint  Co.,  Winnipeg       Dartnell,  Ltd..  Montreal 
Can.  Equipment  &  Supply  Co.,  Ltd.,  Calgary  and  Edmonton 


ROCALITE 

The  Ready  Mixed 

Hard  Wall  Plaster 


Manufactured  by 


Alex.  Bremner 


100  Bleury  Street 


Limited 


MONTREAL 


¥^  A  f  ¥   O   New  and  Relaying 
fV./m.AJL^O  Switches,  Turntables,  Etc. 

Carried  in  Stock 

Locomotives  and  Cars 
Jno.  J.  Gartshore,  Toronto 
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CERESIT  WATERPROOFING  CO. 

Gentlemen  : — In  reply  to  yours  of  the  1  8th 
inst.  will  say  that  we  have  used  CERESIT 
Waterproofing  in  the  foundations  of  a  large  ware- 
house and  in  the  erection  of  a  Power  Plant.  In 
both  cases  the  CERESIT  was  used  in  the  mass 
of  concrete  and  we  have  found  it  to  give  perfect 
satisfaction.    Yours  very  truly, 

R.  F.  WILSON  &  CO. 

Per  R.  F.  Wilson 


PERFECT 
SATISFACTION 


Try  it.  Write  for  the 
complete  story. 


1914 


Ceresit  gives  perfect  satisfaction 
wherever  used.    It  has  given  hundreds 
of  other  contractors  perfect  satisfac- 
tion— and  can  do  the  same  for  you. 
"  Book  of  Evidence  "  which  tells  the 


MADE   IN  AMERICA' 


CERESIT   WATERPROOFING  CO. 

913  Westminster  Bldg.,  CHICAGO 

FACTORIES— Chicago,    London,    Paris,    Vienna,  Warsaw 

LIST  OF  DEALERS— W.  B.  Boucher,  Edmonton,  Alta. ;  E.  G.  Cullen,  Vancouver.  B.C. ;  Walkers.  Ltd..  Winnipeg.  .Man.: 
R.  deB.  O'arrite.  St.  John.  N'.B. :  W.  K.  Macdonald  Co.,  Toronto.  Out.  :  MoLelland Peters  Co.,  a  13  Read  Bldg.,  Montreal: 
The  YVhitlock-Riddell  Co.,  Moose  Jaw.  Sask.  ;  Brown  &  Chapman,  Regina,  Sask.  :  MacKen/ie  &  Thayer.  Ltd,  Saskatoon; 
Sask.  ;  N.  li.  Dellaa*.  Sault  St  Marie.  Ont. 


"Gunite"-  Coated 
Steel  Girders 


(s1 


EMENT -  I UN 


The  Steel  bridge  gir- 
ders illustrated  were  firs! 
covered  with  reinforcing 
wire  and  then  coated 
with  "Gunite"  I  5  miles 
from  their  deslination. 
They  were  loaded  on 
cars,  transported  to  their 
point  of  erection  and 
swung  into  place  with- 
out injury  to  the  coating. 

"Gunite"  rendered 
these  girders  permanent- 
ly proof  against  corro- 
sion. 

W  lite    lot    tlx-    I. .ink 

let~that  tells  about  the 
C  ement-Gun. 


Cement-Gun  Company,  Inc.  -  New 


York,  N.Y. 
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To  Make  Concrete  Permanently  Waterproof 

USE 

Medusa  Waterproofing 

THE.  success  of  Medusa  Waterproofing  has  led  to  the  usual  host  of  imitations, — products  composed  of  grease 
and  lime  and  having  no  value  for  permanent  waterproofing.     The  basic  principles  of  "Medusa"  are 
fully  covered  by  patents.    Its  permanence  has  been  tested  and  proved  under  the  most  severe  conditions. 
It  cannot  be  washed  out  of  the  mixture  even  under  the  most  severe  water  pressure. 

"Medusa"  Waterproofing  is  economical.  It  permits  the  use  of  a  comparatively  poor  mixture  of  cement,  sand  and 
gravel  for  most  purposes  —  just  enough  cement  to  secure  the  necessary  strength.  So  called  water-tight  cement  may 
be  made  by  using  a  large  portion  of  Cement  and  Lime  at  a  high  cost.  Cement  with  one  per  cent.  Medusa 
Waterproofing  and.//'  ''  parts  sand  gives  a  more  impervious  mortar  than  ordinary  untreated  cement  with  two  parts  sand. 

The  saving  in  Cement  more  than  offsets  the  cost  of  the  Waterproofing.  Medusa  Waterproofing  makes  the 
Concrete  Itself  waterproof.      It  does  not  affect  the  strength,  color  or  set  of  Portland  Cement.    Specify  it. 

Manufactured  by 

Stinson-Reeb  Builders'  Supply  Co.,  Limited 

9th  Floor,  Read  Bldg.,  45  St.  Alexander  St.,  MONTREAL,  QUE. 


Architectural  Bronze  and  Iron 


Illustrating  ornamental  iron  and  steel  folding  storm  sash,  Summer  Cafe,  Chateau  Frontenac,  Quebec, 
facing  DufFerin  Terrace.  Work  includes  eleven  large  panels  of  ninety  folding  ste^l  doors,  twelve 
small  panels  and  twenty-five  columns. 

Contract  signed  April  20th,  1914,  ornamental  iron  furnished  and  erected  complete  on  June  1st. 

ESTEY  BROS.,  COMPANY 

Canadian  Office  and  Works,  MONTREAL  Head  Office,  NEW  YORK 

Branch  Offices — N.  J.  Dinnen  &  Co.,  Winnipeg,  Calgary,  Vancouver         Scott,  Hammond  &  Pratt,  Toronto 
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Published  Each  Wednesday  By 

HUGH  G.  MACLEAN,  LIMITED 

HUGH  C.  MacLEAN,  Winnipeg,  President. 
THOMAS  S.  YOUNG,  General  Manager. 

HEAD  OFFICE  -  347  Adelaide  Street  West,  TORONTO 
Telephone  A.  2700 

MONTREAL  -  Telephone  Main  2299  -  119  Board  of  Trade 
WINNIPEG  -  Telephone  Garry  -  302  Travellers'  Bldg. 
VANCOUVER  -  Tel.  Seymour  2013  -  Hutchison  Block 
NEW  YORK  -  Tel.  3108  Beekman  -  628  Tribune  Building 
CHICAGO  -  Tel.  Central  6403  -  1155  Peoples  Gas  Building 
LONDON,  ENG.  -  3  Regent  Street,  S.W. 

SUBSCRIPTION  RATES 
Canada  and  Great  Britain,  $2.00.    U.  S.  and  Foreign,  $3.00. 
Single  copies  10  cents 

Authorized  by  the  Postmaster  General  for  Canada,  for  transmission  as 
iecond  class  matter. 

Entered  as  second  class  matter  July  ISth,  1914,  at  the  Postoffice  at 
Buffalo,  N.Y.,  under  the  Act  of  Congress  of  March  3,  1879. 
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Side-Tracking  Canadian  Contractors 

WITH  the  constructional  activity  of  the  season 
drawing  to  a  close  the  City  of  Hamilton  is 
setting  an  excellent  example  and  showing 
considerable  foresight  in  engaging  upon  the 
construction  of  a  new  hotel,  the  Royal  Conuaught,  esti- 
mated to  cost  $1,000,000.  There  has  been  considerable 
discussion  about  this  project  and  in  certain  quarters 
unfavorable  comment  upon  the  award  of  the  contract 
to  a  Bostom  firm  has  been  made.  Al!  are  agreed  that 
large  constructional  schemes  of  this  kind  are  produc- 
tive of  good  effect,  not  only  in  providing  employment, 
but  in  re-assuring  people  generally  by  showing  them 
the  confidence  possessed  by  a  few  at  least  of  those  who 
are  able  to  finance  million-dollar  undertakings.  It  is 
contended  by  some,  however,  that  the  principles  gov- 
erning the  publicity  which  has  helped  to  finance  this 
project  and  the  spirit  which  has  animated  the  award 
of  the  contract  to  a  United  States  firm  are  inconsistent ; 
further  that  the  employment  of  Canadians  can  be  guar- 
anteed only  by  giving  contracts  to  Canadian  princi- 
pals. It  is  only  fair  to  say  that  this  view  is  entirely  a 
misconception  arising  out  of  an  imperfect  knowledge 
of  the  facts.  Upon  enquiry  we  learn  that  the  Boston 
firm's  success  in  obtaining  this  contract  was  due  to  the 
fact  that  they  were  able  to  negotiate  a  considerable 
block  of  the  hotel  company's  bonds,  representing  an 
investment  of  some  three-quarters  of  a  million  dollars. 
Moreover,  the  company  is  an  authorized  Canadian 
firm,  having  a  Canadian  .charter.  A  condition  to  which 
this  outside  firm  agreed  was  the  letting  of  all  sub-con- 
tracts to  Canadian  contractors  and  the  purchasing  of 
a!l  material  possible  in  Canada.  It  is  fair  to  assume 
that  they  will  live  up  to  the  undertaking. 

Certain  contractors  of  our  acquaintance  seize  with 
avidity  upon  such  cases  as  these  and  demand  to  know 
whether,  if  the  conditions  were  reversed,  Canadian 
contractors  could  look  for  any  business  in  the  States. 
Here  is  a  case  where  such  argument  is  unjust  and  not 
in  the  best  interests  of  the  country. 

Canada  is  reaching  out  in  all  directions  for  new 
trade  and  we  must  admit  of  no  sentiment  calculated  to 
hamper  intercourse  with  the  United  States.  It  is  "the 
Strong  pull,  the  steady  pull,  and  the  pull  altogether, 
boys."  which  sets  things  in  motion.  We  need  all  the 
Co  operation  we  can  get  at  the  present  time,  and  much 
more  can  be  accomplished  by  mutual  than  by  detached 
effort.  If  I*.  S.  finance  has  sufficient  faith  in  Canada 
to  invest  good  money  in  Canadian  undertakings  at  a 
time  like  the  present,  when  conditions  are  depressed,  at 
the  same  time  undertaking  to  employ  Canadian  ma- 
terials and  Canadian  workmen,  by  all  means  encourage 
them.  Let  it  be  remembered  that  we  have  not  yet 
reached  the  stage  of  independence.  We  have  unlimit- 
ed opportunities  for  development,  but  to  prosecute  that 
development  we  are  dependent  entirely  upon  foreign 
Capital.  Even  the  cry  of  Canadian-made  goods  is  in 
reality  a  very  distant  call,  for  we  have  not  yet  arrived 
at  the  point  where  our  manufacturing  facilities  are  any- 
thing like  equal  to  the  demands  of  the  country's  devel- 
i  iptnent . 

The  I 'resident  of  the  Hotel  Company  is  Sir  John 
Oibson,  formerly  Lieutenant-t  iovernor  of  the  Province 
of  Ontario,  Doubtless  the  award  of  this  contract  re- 
ceived his  personal  approbation.  The  appearance  of  his 
name  among  the  directorate  of  the  company  reinforces 
our  argument  in  favor  of  placing  a  generous  construc- 
tion upon  the  policy  of  bringing  in  outside  capital 
through  contract  channels. 


TH I     CONTRACT  RECORD 


Ottawa's  "Waterworks  Muddle" 

Wl  I'll  its  "ofl  agin,  on  agin"  policy  of  approv- 
ing and  disapproving  plans  for  a  now  water 
supply,  the  city  of  Ottawa  stands  forth  as 
the  "Kinnegan"  of  the  waterworks  field, 
comments  Engineering  Record  editorially.  When, 
atter  years  of  controversy,  the  plan  of  treating  Ottawa 
River  water  by  mechanical  filtration  was  approved  re- 
cently  by  popular  vote,  it  was  thought  that  the  last 
obstacle  in  the  way  of  actual  construction  had  been 
removed,  but  this  assumption  was  premature,  for  the 
'\incial  Hoard  of  Health,  as  already  announced  in 
the  Engineering  Record,  has  refused  to  approve  the 
plans  and  specifications  prepared  by  Hazen  &  Whip- 
ple, of  New  York,  and  indorsed  by  George  W.  Fuller 
and  J.  W  aldo  Smith. 

This  new  s  is  discouraging  enough,  but  it  is  nothing 
short  of  startling  when  its  bearing  on  legislation  pass- 
ed last  winter  is  considered.  That  legislation  provided 
that,  in  the  event  of  the  disapproval  of  the  Ottawa 
River  plan  by  the  Provincial  Board  of  Health,  the  city 
of  I  Ottawa  would  be  compelled  to  construct  the  neces- 
sary works  for  the  Thirty-One-Mile  Lake  project,  the 
Provincial  Hoard  of  Health  was  empowered  to  proceed 
with  all  construction,  assuming  for  the  purpose  all  of 
the  powers  of  the  city  of  Ottawa.  By  the  terms  of  the 
act  the  city  is  prohibited  from  appealing  to  the  courts 
f'>r  an  injuncion  to  stop  the  Provincial  board  in  its 
effort  to  construct  the  Thirty-One-Mile  Lake  supply, 
fhe  audacity  of  this  mandate  is  apparent  when  it  is 
realized  that  an  excellent  filtered  supply  of  35,000,000 
Is.  daily  can  be  obtained  from  the  Ottawa  River  for 
a  cost  of' S2.000.000,  while  the  T hirty-One-Mile  Lake 
scheme,  providing  for  a  daily  supply  of  only  25,000,- 
000  gals.,  will  run  to  $8,000,000.  The  constitutionality 
of  such  an  act  is  open  to  question  and  the  city  un- 
doubtedly will  use  every  means  in  its  power  to  com- 
bat it  before  submitting  to  what  amounts  fo  an  extor- 
tion of  about  $6,000,000. 

It  is  highly  instructive  to  examine  into  the  reasons 
of  the  Provincial  board's  disapproval  of  the  Ottawa 
River  project.  They  are,  in  their  essence,  that  the 
<  Htawa  River  is  polluted  and  that  provision  is  made 
in  the  plans  for  the  use  of  hypochlorite  of  lime  as  an 
after-treatment,  if  this  should  prove  necessary.  As 
to  pollution,  the  Ottawa  River,  in  its  raw  state,  con- 
tains generally  something  like  200  bacteria  per  cubic 
centimeter,  and  is  comparable  from  the  sanitary  stand- 
point, according  to  the  word  of  George  W.  Fuller,  to 
Croton  Water,  which  the  people  of  New  York  drink 
unfiltered.  It  must  be  remembered,  however,  that  the 
proposal  was  not  to  use  Ottawa  River  water  in  its 
raw  state,  but  to  raise  it  to  a  high  degree  of  purity 
by  mechanical  filtration.  With  respect  to  the  use  of 
hypochlorite,  the  board  has  distorted  Allen  Hazen's 
words,  making  it  appear  that  the  chlorinating  treat- 
ment is  one  of  the  vital  elements  of  the  plan,  instead 
of  merely  a  precautionary  measure.  Mr.  Hazen  has 
since  stated  specifically  that  a  good  water  can  be  pro- 
duced without  sterilization.  The  most  ludicrous  part 
of  the  whole  affair  is  that  the  Provincial  board,  two 
years  ago,  approved  practically  the  same  plan  for  fil- 
tered Ottawa  River  water  that  it  now  feels  called  upon 
to  reject. 

from  the  whole  complicated  situation  a  clear  moral 
can  be  drawn.  As  long  as  boards  with  no  engineering 
representatives  are  vested  with  the  power  of  passing 
upon  the  technical  details  of  engineering  works  just 
so  long  will  there  be  trouble.   It  is  stated  on  good  au- 


thority that  when  the  plans  for  the  Ottawa  River  fil- 
ters were  being  explained  to  the  members  of  the  board, 
one  of  the  questions  asked  was  "Is  there  any  sand  in 
these  filters?"    Little  more  need  be  said. 


Pro  Patria 


PROFESSOR  C.  H.  McLeod,  Secretary  of  the 
Canadian  Society  of  Civil  Engineers,  acced- 
ing to  a  request  made  by  this  journal,  has  com- 
piled a  list  of  members  of  the  Society  who  have 
gone  on  active  service.    The  names  follow  in  alpha- 
betical order,  accompanied  by  such  particulars  as  to 
regiment  and  rank  as  are  available : — 

Adams,  A.  D.;  Allen,  L.  E. ;  Anderson,  T.  V.,  as  Major; 
Armstrong,  C.  J.,  as  Lt.-Col. ;  Armstrong,  J.  D. 

Ball,  J.  C;  Beullac,  M.  C.  J.,  with  the  French  Army; 
Bell-Irving,  D.  P.,  as  Lieutenant  with  Engineering  Corps; 
Blue,  W.  E. 

Cameron,  J.  A.;  Cardillac,  G.  de;  Charton,  P.,  with  the 
French  Army;  Clarke,  C.  P.;  Collins,  W.  S.;  Cosgrove,  J.  R., 
as  Lieutenant;  Creighton,  F.  A. 

Daniel,  W.  T.,  as  Lieutenant;  Dawson,  S.  G.,  with  the 
Royal  Canadian  Engineers;  Donaldson,  J.  M.;  Donnelly,  C, 
as  Lt.-Col.;  Downie,  R.  W.;  Drummond,  L.,  as  Lieutenant 
with  the  Field  Engineers;  Duguid,  A.  F.;  Dupont,  George. 

Eaton,  H.  T.;  Erskine,  J.  A.;  Everall,  Wm.  M. 

Fowlds,  E.  S. 

Goldie,  E.  C;  Greenwood,  H.  S.,  as  Colonel. 

Harcourt,  R.  H.;  Harcon,  J.  F.,  as  Gunner  in  Fifth  Field 
Battery,  2nd  Brigade;  Helliwell,  J.  G.,  with  21st  Regiment, 
Essex  Fusiliers;  Herdt,  L.  A.;  Hertzberg,  C.  S.  L.;  Hertz- 
berg,  H.  F.  H.,  as  Lieutenant  with  2nd  Field  Company.  Can- 
adian Engineers;  Hesketh,  J.  A.;  Hewson,  J.  H.;  Hick,  H.  C, 
as  Trooper  in  King  Edward's  Horse;  Hodgkins,  F.  O.,  as 
Captain;  Hughes,  G.  B.;  Hughes,  H.  T. 

Irving,  T.  C,  Jr.,  as  Captain  with  2nd  Field  Company. 
Canadian  Engineers. 

Lamb,  H.  J.;  Leckie,  R.  G.  E.,  as  Colonel  with  72nd 
Highlanders;  Lestang,  P.  L.  G.  de,  with  the  French  Army. 

Macdonald,  Campbell;  MacPhail,  J.  A.,  as  Major;  Mc- 
Cuaig,  G.  E.;  McDonald,  H.  F. ;  McEwen,  A.  B.;  McFarlane, 
M.  L.  D.;  McNaughton,  A.  G.  L.;  Merrylees,  L.  F.;  Middleton, 
j.  R.;  Mieville,  A.  L.;  Mitchell,  C.  H.,  as  Lt.-Col.  and  general 
headquarters  staff  officer;  Morrissey,  T.  S.;  Mullon,  L.  G, 
with  the  French  Army;  Mulock,  R.  H.,  with  13th  Field  Bat- 
tery. 

Nolan,  A.,  as  Lieutenant. 

Oborn,  S.  M.;  Oxley,  A.  C,  2nd  Field  Company,  Canadian 
Engineers. 

Patterson,  A.  L.,  with  5th  Battery,  2nd  Brigade  Canadian 
Field  Artillery;  Perry,  R.  M.;  Peters,  H.  P.;  Pinget,  R.  C. 
L. ;  Power,  A.  L.;  Pym,  J.  S.,  as  Corporal  Signaller,  "A" 
Squadron,  Royal  Canadian  Dragoons. 

Rankin,  F.  S.;  Redman,  W.  B.;  Revell,  G.  E.;  Rime.  L. 
M.  H.,  with  the  French  Army;  Ross,  C.  F.  D.;  Rosher,  J.  H.; 
Rutherford,  F.  S. 

Scott,  M.  A.,'  as  Lieutenant,  Auto  Machine  Gun  Battery; 
Sbaw,  J.  B.;  Smith,  D.  A.,  with  Corps  of  Guides;  Spears,  D. 

C,  with  No.  5  Company,  Canadian  Engineers;  Stavert,  W. 

D.  ,  as  Lieutenant  with  7th  Field  Company,  Royal  Engineers; 
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A  Discussion  of  the  Process  of  Pumping  Wells 

by  Compressed  Air 


By  D.  VV.  Smith,  A.M.,  Can.  Soc  C.E. 


THE  air  lift  as  a  pumping  device  was  probably 
first  used,  we  are  told,  at  least  experimentally, 
as  early  as  1797.  Patents  of  the  contrivance 
have  been  taken  out  from  time  to  time  in 
America,  but  not  until  late  years  has  it  been  brought 
into  practical  use.  Little  accurate  scientific  knowledge 
was  obtained  regarding-  the  method  up  to  a  few  years 
ago.  Investigators  during  the  past  few  years  have 
taken  the  matter  up,  and  acquired  many  valuable  facts 
regarding  it,  but  as  the  most  thorough  of  the  tests 
have  been  made  by  companies,  having  patents  on  the 
market,  or  manufacturers  of  air  machines,  their  con- 
clusions and  deductions  have  not  become  widely 
known  by  the  engineering  profession. 

The  theory  of  the  operation  of  the  air  lift  has  been 
fruitful  of  much  discussion,  and  the  principle  of  its 
working  has  been  variously  stated.  The  principle  of 
its  action  is  generally  conceded  to  be  due  to  the  lessen- 
ed specific  gravity  of  the  water,  in  which  the  air  is  con- 
tained in  considerable  quantities,  or  through  which  it 
is  rising  in  bubbles. 

The  following  is  a  description  of  its  action  from 
tests  made  by  the  Westinghouse  Air  Brake  Company. 
As  the  compressed  air  enters  the  discharge  pipe, 
slightly  above  the  pressure  corresponding  to  the 
hydrostatic  head,  the  column  of  water  is  forced  up- 
ward. Air  continues  to  enter,  filling  up  the  space  left 
by  the  rising  body  of  water,  until  the  top  of  the  water 
column  reaches  the  discharge  opening  (Fig.  1).  The 
moment  that  a  portion  of  the  rising  water  is  discharg- 
ed, the  weight  of  the  column  is  thereby  reduced  and 
the  air  below  will  correspondingly  expand,  reducing 
the  pressure  on  the  water  at  the  base  of  the  discharge 
pipe  below  the  air  inlet.  The  weight  of  the  water 
outside  the  eduction  pipe  then  ton  es  the  water  up  in- 
to the  discharge  pipe  stopping  for  a  moment  the  in- 
flow of  air. 

The  pressure  of  the  air  is  quickly  reinstated  from 
the  supply,  so  that  it  again  foncs  an  entrance  into 
the  discharge  pipe.  This  is  repeated  until  the  whole 
eduction  pipe  is  filled  with  alternate  bodies  of  water 
and  air  rising  to  the  discharge,  the  combined  weight 
of  which  is  enough  less  than  the  water  in  the  well 
outside  the  discharge  pipe  to  keep  up  a  continuous 
How  from  the  free  opening.  As  each  body  of  air  rises, 
the  total  weight  of  water  above  it  grows  less,  and  it 
consequently  expands,  until  it  reaches  the  surface 
where  it  discharges  at  atmospheric  pressure.  In  this 
way  a  continuous  flow  of  water  is  maintained  from 
the  well,  as  long  as  a  sufficient  quantity  of  air  is  sup- 
plied, and  the  capacity  of  tin-  well  is  not  overtaxed. 
Several  methods  of  applying  the  air  have  been  used 
as  illustrated  by  the  accompanying  views. 

Methods  No.  1  and  3  are  the  mosl  commonly  used. 
The  well  casing,  if  in  good  condition  may  also  serve 
as  the  eduction  pipe,  provided  proper  ratios  of  air  pipe 
and  discharge  pipe  can  be  obtained.  (Fig.  -'. )  It  is 
maintained  that  one  method  is  a  effi<  ienl  as  the  other, 
but  some  investigators  claim  that  the  first  method  is 
more  efficient  because  in  it  the  column  of  water  is  of- 
fered no  impediment  to  its  free  discharge,  the  area 
of  available  section  is  greater,  and  the  friction  consc 
quently  less.     It  ma)   here  l>c  noted,  however,  that 


method  No.  3  is  the  most  convenient  for  altering  the 
air  line  to  suit  any  change  in  the  conditions  of  the 
w  ell.  Providing  the  eduction  pipe  is  long  enough,  the 
air  line  may  be  altered  to  suit  a  variety  of  submer- 
gence ratios  without  lifting  the  discharge  pipe. 

Especial  advantages  have  been  claimed  for  various 
types  of  air  nozzles  for  releasing  the  air  at  the  bottom 
of  the  pipe.  These  have  been  of  many  forms,  includ- 
ing a  perforated  head,  or  slotted  pipe,  a  contracted 
nozzle  turned  upward  or  downward,  etc.  Xo  reliable 
or  accurate  data  relative  to  their  advantages,  if  any. 
over  the  plain  open  pipe,  are  yet  obtainable.  At  the 
present  time  probably  the  majority  of  applications  are 
from  the  open  pipe  only.  The  size  of  the  air  pipe  de- 
pends upon  the  quantity  of  air  required,  its  pressure, 
and  velocity.  These  in  turn  depend  upon  the  quantity 
of  water  to  be  raised  and  the  amount  of  lift,  and  dis- 
tance of  well  from  compressor. 

The  drop  in  air  pressure  resulting  from  friction 
should  be  kept  as  small  as  possible  to  insure  economi- 
cal operation.  The  air  piping  should  be  so  proportion- 
ed as  to  have  not  more  than  five  per  cent,  frictional 
loss.  The  size  of  the  eduction  or  discharge  pipe  will  of 
course  vary  with  the  quantity  of  water  to  be  delivered. 
The  friction  in  the  pipe  of  maximum  discharge  should 
not  consume  more  than  a  few  feet  of  head,  and  the 
velocity  of  the  water  ordinarily  should  not  be  over 
four  feet  per  second. 

The  following  table  is  submitted  as  approximat- 
ing to  the  proper  sizes  of  air  and  discharge  pipes, 
corresponding  to  various  charges. 


Discharge  gals, 
per  inin. 

135 

180 

280 

460 


Table  1. 

Size  of  Discharge 
pipe. 

inches 

4  inches 

5  inches 

6  inches 


Size  of  Aii- 
pipe. 

1%  inches 

l]/2  inches 

2  inches 

2  inches 


The  depth  to  which  the  air  pipe  is  submerged  and 
the  consequent  pressure  of  the  air  required  has  an  im- 
portant bearing  upon  the  efficiency.  The  result  of 
tests  which  have  been  made  show  that  the  quantitv  of 
air  used  per  gallon  decreases  with  the  depth  until  a 
minimum  is  reached,  w  hen  it  begins  to  increase.  This 
point  of  minimum  air  consumption  is  the  proper  sub- 
mergence, and  is  usually  taken  from  55  to  65  per  cent, 
of  the  total  length  of  air  and  water  column.  The  sub- 
mergence is  usually  expressed,  as  the  ratio  of  the  por- 
tion of  air  pipe  submerged  to  total  height  of  the  air 
and  water  columns,  measured  from  the  point  of  its 
application  to  its  free  discharge  into  the  atmosphere. 

Air  Consumption 

The  formula  commonly  used  to  determine  the  vari- 
ous factors  of  the  air  lift  problem,  is  stated  thus  in 
Turneanres  and  RnssiU's  Public  W  ater  Supplies 

125  A 

II 

In  which  (J        gallons  per  minute. 

A  =  cubic  feet  of  free  air  per  minute. 
II  =  Amount  of  lift  in  feet. 
Having  given  the  quantity  of  water  and  the  lift, 
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Pumping  well  No.  3  discharging  250  gallons  per  minute.    Measuring  weir  in  foreground. 

the  quantity  of  air  required  is  found  by  transposing 
the  equation  to : 

QH 

•  A  =   

125 

Air  Pressure 

The  air  pressure  required  for  pumping  any  depth 
of  well  will  be  slightly  in  excess  of  the  pressure  in- 
duced by  the  hydrostatic  head,  i.e.,  height  of  water 
column  measured  from  the  level  of  the  water  in  the 
well  to  the  point  of  air  inlet.  As  the  ratio  of  lift  to 
submergence  increases  the  air  pressure  decreases. 

Application  at  Palmerston,  Ont. 

The  compressed  air  method  was  applied  to  the 
civic  wells  in  the  town  of  Palmerston,  Ont.  A  brief 
description  of  the  wells  and  the  accompanying  natural 
conditions  is  as  follows: 


The  water  supply  at  Palmerston  is  taken  from  the 
underground  limestone  strata.  This  underground 
supply  is  tapped  by  two  8-inch  wells,  drilled  to  a 
depth  of  about  300  feet  below  the  surface.  Water  is 
encountered  at  about  150  feet  from  the  ground  level 
and  it  rose  to  within  16  feet  of  the  surface,  be- 
fore reaching  its  static  level.  Under  a  ten 
hour  test  with  the  air  lilt  these  wells  each  de- 
veloped a  discharge  of  250  gallons  pej  minute, 
the  water  level  in  that  time  dropped  from  16 
feet  to  40  feet  below  the  ground  surface.  For 
the  last  five  feet  this  drop  in  water  level  was 
very  slow  and  uniform,  and  when  at  the  depth 
of  40  feet  below  ground  tin  water  level  remain- 
ed practically  constant  with  a  discharge  of  250 
gallons  per  minute  from  each  well. 

The  wells  were  also  tested  singly  and  the 
water  level  was  measured  at  regular  periods 
during  the  time  of  pumping.  This  was  lor  the 
purpose  of  ascertaining  the  effect  of  pumping  of 
250  gallons  per  minute  would  haw  on  the  body 
of  Underground  water.  The  water  level  in  the 
well,  which  was  located  over  _,(»:t  feet  away  from 
the  one  which  was  being  pumped,  fell  regularh 
during  the  operation,  but  maintained  a  level  ol 
10  feet  higher  than  the  one  in  operation,  show- 
ing  that  this  was  the  head  necessary  to  force  the 
water  being  pumped  throtigfi  the  9llb-Str&til 
surrounding  the  well  for  a  radius  of  200  feet. 
From  this,  the  advantage  ol  locating  the  wells 


at  some  distance  apart  is  evident. 

Both  wells  are  pumped  by  the  air  lift,  and 
delivered  into  a  concrete  storage  reservoir,  42 
feet  diameter  and  10  feet  deep,  containing  100  - 
000  gallons  of  water.   Well  No.  2,  which  is  close 
to  the  side  of  the  reservoir  delivers  directly  into 
it.    Well  No.  3  discharges  into  the  open  end  of 
an  upturned  8-inch  pipe  and  is  gravitated  back 
to  the  reservoir.    As  the  horizontal  discharge 
from  the  air  lift  should  not  be  greater  than  30 
feet  it  was  necessary  to  gravitate  the  water 
from  well  No.  3  to  the  storage  reservoir.  To 
provide  the  head  necessary  for  this  and  to  take 
care  of  the  splashing  which  it  was  foreseen  would 
occur,  in  the  upright  pipe,  the  height  of  the 
discharge  of  well  No.  3  was  made  5  ft.  above 
the  level  of  the  overflow  point  of  the  reservoir. 
An  8-inch  return  main  takes  the  water  from  this, 
well  and  also  serves  as  a  supply  pipe  from  the 
stand  pipe  to  the  concrete  reservoir.    By  an  arrange- 
ment of  valves,  the  storage  water  in  the  stand  pipe  can 
be  connected  with  that  of  concrete  reservoir  and  both 
used  for  fire  service  when  required.    From  the  con- 
crete reservoir  the  water  is  pumped  into  the  distribu- 
tion mains  and  standpipe  by  a  compound  duplex  direct 
acting  pump. 

The  air  lift  apparatus  installed  in  the  wells  consists 
of  a  5-inch  eduction  pipe  placed  inside  of  the  8-inch 
well  casing,  and  screwed  to  a  patent  well  head  which 
is  connected  to  the  well  casing  by  special  flanges. 
The  air  line  is  lj/2-inch  pipe  placed  inside  the  eduction 
pipe,  and  is  provided  with  a  patented  air  nozzle,  con- 
sisting of  perforated  brass  cylinder,  attached  to  the 
end  of  air  pipe  in  the  well.  An  air  by-pass  is  taken 
off  the  main  air  line  and  keeps  air  pressure  on  the  sur- 
face of  the  water  between  the  discharge  pipe  and  well 
casing.  This  is  for  the  purpose  of  preventing  the  air 
surging  up  between  the  discharge  piping  and  well  cas- 
ing. The  air  discharge  or  outlets  were  placed  at  the 
same  level  in  both  wells,  and  are  each  about  100  feet 
below  the  ground  surface.  As  the  water  level  in  the 
wells  is  a  varying  quantity  during  periods  of  pumping, 
it  was  not  possible  to  obtain  a  ratio  of  absolutely  cor- 
rect submergence  for  all  conditions,  but  it  was  found 


I'umplnu  plant,  imowinit  compressor,  pump  and  condenser. 
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that  a  60  per  cent,  submergence  figured  for  a  water 
level  of  3S  ieet  below  the  surface  gave  satisfactory 
results  in  both  w  ells.  The  compressor  is  a  compound 
duplex  machine  with  12-in.  horse-power  steam  cylind- 
ers, 16-inch  horse-power  steam  cylinders  and  duplex 
air  cylinders  12  indies  diameter  with  strokes  of  12 
inches. 

I  lie  compound  duplex  pump  has  high  pressure 
Steam  cylinders  10-in.  diameter  low  pressure  steam  16 
in.  diameter  duplex  water  plungers  12  inches  diameter 
with  stroke  of  12-inch.  Both  machines  run  condens- 
ing, being  supplied  with  a  Burnham  surface  condenser, 
with  combined  air  and  circulating  pumps.  The  sur- 
face condenser  uses  the  water  from  the  storage  reser- 
voir for  cooling  water,  before  it  is  pumped  to  the  stand 
pipe.  The  compressor  is  supplied  with  an  air  receiver 
from  which  the  air  pipes  are  led  to  the  wells.  From 
this  receiver,  which  is  placed  in  the  pumping  station 
close  to  the  compressor,  a  two-inch  air  pipe  is  laid  to 
the  most  distant  well,  to  reduce  the  friction  loss  in  the 
pipe.  The  balance  of  the  air  piping  is  1^-inch  diam- 
eter.   

Tests 

Several  tests  of  the  operating  effici- 
ency of  the  pumping  plant  were  made, 
and  it  was  found  that  when  both  wells 
were  discharging  collectively  450  gal- 
lon^ per  minute  into  the  reservoir,  under 
an  average  lift  of  39  feet  0.38  cubic  feet 
of  free  air  per  gallon  was  required.  This 
is  assuming  the  volumetric  efficiency  of 
the  compressor  to  be  80  per  cent.  When 
the  compressor  was  running  condensing 
with  20  inches  of  vacuum,  a  duty  of  16,- 
000,000  foot  lbs.  per  1,000  lbs.  of  steam 
was  developed  for  the  pumping  appara- 
tus including  the  compressor.  The  air 
pressure  in  the  air  reservoir  ranged  from 


change  in  diameter  of  pipe  or  irregularities  due  to 
joints  or  curves  appears  to  materially  increase  this 
slip. 

I  he  economy  of  the  air  lift  lies  in  its  power  of 
supplying  a  much  greater  quantity  of  water  from  the 
same  sized  well,  than  deep  well  pumps,  except  in  cases 
of  low  submergence  when  it  would  be  unwise  to  adopt 
this  method.  There  is  also  economy  in  the  absence 
of  working  parts  down  in  the  well,  thus  saving  the- 
frequent  repairing  and  replacing  common  to  ordinary 
deep  well  pumps,  and  much  loss  of  time  and  money. 
In  certain  cases  there  is  also  great  advantage  in  being 
able  to  operate  wells  placed  at  some  distance  apart, 
from  one  central  air  plant. 

Properly  installed  and  properly  looked  after  it  re- 
presents, under  certain  conditions,  the  least  trouble- 
some and  a  very  desirable  system  of  obtaining  water 
from  deep  wells. 

DISCUSSION 

Mr.  Thornton,  (chairman)  expressed  his  appreciation 
of  the  paper  and  remarked  that  the  cost  of  installation  of 


31  lbs.  at  starting  to  27y2  at  the  end  of  a 
two  hour's  test. 

In  starting  •pumping  operations  air 
was  admitted  at  first  slowly  into  the 
wells,  the  valves  on  the  air  lines  being 
only  opened  a  small  amount,  allowing  the 
air  lines  to  gradually  build  up  the  pres- 
sure required.  After  a  lapse  of  a  few 
minutes  the  water  comes  with  a  great 
rush,  after  which  pumping  operations  continue  more 
uniformly.  If  insufficient  air  is  admitted  an  intermit- 
tent flow  will  result;  the  valve  should  then  be  opened 
gradually,  until  the  flow  becomes  continuous  and  this 
is  the  proper  position  in  which  to  leave  it.  The  cost 
of  delivering  the  water  depends  in  the  first  case  on  the 
efficiency  of  the  air  compressor,  and  it  is  important 
that  the  compressor  should  be  carefully  designed  with 
properly  proportioned  valves,  and  air  ports  to  keep 
the  volumetric  efficiency  high,  and  the  air  as  cool  as 
possible. 

The  next  care  is  the  proper  proportioning  of  air 
and  discharge  pipes  and  the  selection  of  the  correct 
ratio  of  submergence  of  the  pipe  in  the  water  to  the 
total  average  lift.  The  most  efficient  scheme  is  the 
-traight  lift  either  to  the  surface  or  elevated  tank,  all 
long  horizontal  work  being  as  far  as  possible  avoided. 
In  the  air  lift  pump  the  ultimate  efficiency  is  neces- 
sarily low  on  account  of  the  many  transformations  of 
energy  and  its  poor  method  of  application.  One  of 
the  principal  losses  is  due  to  the  slip  back  of  a  portion 
of  each  layer  of  water  in  the  discharge  pipe.  Each 


Method  of  applying  air  lift  to  Palmerston  wells. 


such  a  pumping  system  as  described  was  quite  low. 

Mr.  Richards  inquired  if  compressed  air  pumps  were 
used  to  force  the  water  through  the  distributing  mains,  and 
remarked  that  if  such  were  the  case  the  water  would  become 
well  treated. 

Mr.  Smith  replied  that  other  pumps  were  used  in  the 
distribution  system,  but  that  the  water  was  aerated  in  the 
pumping  from  the  wells. 

Mr.  Wynne-Roberts  related  an  incident  where  at  Mid- 
hurst  the  authorities  wanted  to  test  the  capacity  of  a  new 
well.  They  decided  to  make  the  test  without  consultation 
with  a  competent  engineer,  and  pumped  very  rapidly,  think- 
ing they  would  get  the  same  results  in  the  eight  hours  as 
would  be  obtained  in  the  ordinary  twenty-four  hour  test. 
The  result  was  that  the  reservoir  was  filled  with  sand  and  silt. 

He  stated  that  the  air  lift  system  was  efficient  in  keep- 
ing down  silt,  etc.,  but  the  efficiency  was  low  being  only 
16  to  20  per  cent.  He  differed  with  the  writer  as  to  the 
method  of  discharge,  saying  that  the  stream  discharged  with 
noticeable  gushing  under  ordinary  circumstances.  He  also 
mentioned  the  use  of  the  air  lift  in  multiple  stages  by  which 
water  could  be  pumped  from  any  depth. 
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Cement  Gun  Construction  at  the  Hospital 
for  the  Insane,  Whitby,  Ont. 

By  H.  B.  Magowan 


THERE  is  now  being  erected  at  Whitby,  Ont., 
a  Hospital  for  the  Insane,  which  upon  com- 
pletion will  take  a  position  in  the  foremost 
ranks  of  institutions  of  its  kind.  The  build- 
ings are  being  erected  upon  the  shore  of  Lake  On- 
tario on  a  site  which  will  be  virtually  a  hospital  vil- 
lage, the  whole  scheme  being  under  the  personal  super- 
vision of  Mr.  S.  A.  Armstrong,  Assistant  Provincial 
Secretary.    The  work  is  now  well  advanced. 

In  all  details  of  construction,  the  aim  has  been  ta 
adopt  the  latest  and  most  efficient  methods.  Perhaps 
in  no  sphere  of  activity  is  this  principle  more  in  evi- 
dence than  in  the  plaster  and  stucco  work.  The  fire- 
proof nature  of  the  construction  necessarily  involves 
a  large  amount  of  plaster  work,  and  it  was  at  once 
realized  that  an  immense  saving  of  both  labor  and 
time  could  be  made  by  the  use  of  the  Cement  Gun. 
Under  the  superintendence  of  Mr.  H.  K.  Heathfield, 
of  New  York,  this  equipment  is  giving  the  greatest 


Cottage  al  Whitby.  Ont..  being  stuccoed  by  cement  gun  process.     Walls  are 
built  of  hollow  concrete  tile,  made  al  Provincial  Reformatory. 
Guelph.    Hopper,  with  valves,  hose  pipe,  nozzle,  etc., 
are  shown  In  the  foreground. 

satisfaction,  not  only  as  a  labor-saving  device,  but  al- 
so from  the  standpoint  of  quality  of  product. 

In  effect,  the  cement  gun  is  an  apparatus  designed 
to  discharge  mortars  directly  on  to  the  surface  to  be 
coated,  by  means  of  a  hose  and  nozzle.  After  being 
thoroughly  incorporated,  the  dry  materials  constitute 
nig  the  mix  are  placed  in  a  specially  designed  hopper, 
whence  they  are  blown  by  compressed  air,  along  a 
flexible  hose,  at  the  end  of  which  is  a  double  nozzle. 
This  nozzle  is  furnished  with  a  separate  pipe,  convey- 
ing water,  and  so  arranged  that  the  cementitious  ma 
tcrials  are  mixed  with  the  requisite  proportion  of  wa- 
ter practically  at  the  point  of  discharge. 

It  is  claimed  by  the  makers  that  the  product  of  the 
cement  gun,  now  technically  known  as  "(.unite."  is 
superior  in  every  way  to  all  other  mortars.  This  con- 
tention is  amply  home  out  b\  the  results  of  the  work 
done  at  Whitby. 

This  claim  to  superiority  "t  product  is  based  upon 
certain  definite  chemical  and  physical  principles  that 
underlie  the  method  of  application. 


It  is  an  indisputable  fact  that  when  water  is  mixed 
with  cement,  chemical  action  immediately  ensues,  re- 
sulting in  the  familiar  process  called  "setting.".  It 
follows,  therefore,  that  any  subsequent  handling  or 
mixing,  such  as  necessarily  takes  place  in  hand-mixed 
mortars,  must  interfere  with  this  chemical  action  in 
its  initial  stage,  and  consequently  disturb  the  set. 

In  the  Cement  Gun  process,  since  hydration  takes 
place  during  the  application  of  the  mortar,  the  ce- 
ment is  in  its  final  resting-place  when  the  setting  pro- 
cess begins,  and  there  is  nothing  to  interrupt  that  con- 
tinuity of  hardening  recognized  by  the  best  authori- 
ties as  essential  to  strength  of  product. 

It  might  be  thought  that  a  considerable  quantity  of 
material  would  rebound  from  the  receiving  surface  and 
that  this  rebound  would  prove  a  serious  loss.  In 
practice,  however,  it  has  been  found  that  while  a  cer- 
tain proportion  of  the  projected  material  does  rebound, 
the  rejected  material  consists  almost  entirely  of  sand 


Cement  gun  in  action  at  Whitby,  Ont.,  showing  method  of  spraying  the 
walls.    Note  Iron  pipe  conveying  compressed  air  to  hopper. 
Compressors  arc  centrally  situated  at 
some  distance. 

and  water.  And  since  rebounding  sand  can  be  used 
again  after  drying  out,  no  loss  of  material  need  be 
Sustained  from  rebound.  Furthermore,  it  has  been 
demonstrated  conclusively  that  this  apparent  loss  by 
rebound  is  in  effect  a  beneficial  factor,  it  being  a  natur- 
al and  selective  fore-runner  of  a  dense  and  homogene- 
ous finish. 

The  cement  gun  discharges  the  mortar  with  a  noz- 
zle v  elocity  equivalent  to  a  pressure  head  of  pounds, 
si  i  that  the  cementitious  material  impinges  with  con 
siderable  force  upon  the  surface  to  be  coated,  pene- 
trates intimately  the  surface  irregularities,  and  so 

ensures  an  almost  perfect  adhesion. 

Since  all  surplus  sand  and  water  ate  expelled  b\ 
the  force  of  impact,  there  is  in  liunite  a  commendable 
absence  of  the  faults  so  common  in  ordinary  mortars, 
a  fact  that  has  been  made  evident  by  many  exhaustive 
tests  for  porosity  and  permeability.  Hut  apart  from 
the  question  Of  superiority  of  product,  the  fact  that 
the  cement  gun  has  effected  an  immense  saving  in 
both  time  and  labor,  is  sufficient  to  justify  its  use  .it 
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Whitby,  and  indeed  on  any  large  undertaking  of  a 
similar  nature. 

The  application  of  mortars  by  hand  is  of  necessity 
a  very  costly  and  lengthy  process,  inasmuch  as  several 
separate  coatings  are  required  to  obtain  the  proper 
body  and  finish.  The  cement  gun  applies  any  required 
thickness  of  plaster  in  one  operation,  and  this  in  less 
time  than  the  first  coat  can  be  applied  by  hand. 

At  Whitby,  the  exterior  walls  of  the  buildings  are 
being  covered,  in  one  operation,  with  a  coating  of 
stucco  plaster  three-quarters  of  an  inch  in  thickness. 
From  carefully  compiled  records  it  has  been  com- 
puted that  an  average  net  surface  of  300  square  yards 
has  been  completed  each  day. 

In  the  case  of  the  interior  walls,  and  partitions, 
these  are  receiving  a  one-half  inch  coating  of  plaster, 
and  the  average  day's  work  for  this  material  has  been 
634  square  yards  net  surface  covered. 

The  material  used  for  exterior  stucco  consists  of 
Alca  lime  mixed  with  25  per  cent,  of  cement  and  5^ 
to  7  parts  of  sand,  while  the  interior  piaster  consists 
of  Alca  lime  and  sand,  without  cement.  Alca  lime  is 
made  up  of  20  per  cent.  Alca  (Calcium  Aluminate  ex- 


tracted from  a  Cuban  slag)  and  80  per  cent,  hydrated 
lime,  which  is  a  high  magnesian  lime. 

The  Provincial  Government  have  their  own  lime 
quarries,  kiln  and  hydrating  plant,  at  the  Central 
Prison  Farm,  Guelph,  where  full  advantage  has  been 
taken  of  the  natural  resources  that  exist  there.  The 
high  sand-carrying  capacity  of  Alca  lime,  not  only 
reduces  the  expansion  and  contraction  of  the  stucco, 
and  so  minimizes  the  tendency  to  crack,  but  also  ma- 
terially loAvers  the  cost.  The  sand  deposits  on  the 
Lake  front  at  Whitby  provide  first-class  material  for 
the  extensive  concrete  work  that  is  being  done  on  the 
new  hospital.  It  being  comparatively  free  from  or- 
ganic impurities,  this  sand  is  particularly  well  suited 
for  stucco. 

In  operating  the  cement  gun,  each  nozzle  is  direct- 
ed by  one  man,  followed  up  by  two  plasterers  who  put 
the  finishing  touches  to  the  gunite,  by  hand.  Another 
man  is  required  to  regulate  the  valves  that  control 
the  chambers  of  the  hopper,  while  additional  labor  is 
necessary  to  mix  the  materials  and  feed  the  hopper. 

An  exact  costing  system  is  maintained  at  Whitby, 
and    the    data    already  compiled  prove  conclusively 


Another  view  of  stucco-treated  cottages.   The  streaky  appearance  of  the  walls  is  present  only  in  the  photo. 
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View  taken  from  roof  of  one  of  the  cottages  showing  central  dining  hall  and  kitchen  under  construction,  cottage 
ready  for  plastering,  and  temporary  administration  building. 


that  the  cement  guns  in  operation  there  have  effected 
a  large  saving. 

General  Features 

When  completed  the  new  hospital  will  consist  of 
over  forty  buildings  and  will  provide  accommodation 
for  some  1,500  patients. 

In  the  constructional  operations  prison  labor  is  be- 
ing utilized  very  largely.  All  walls,  partitions,  floors 
and  ceilings  will  be  of  fireproof  construction.  The 
foundation  walls  are  of  concrete,  run  into  the  forms 
on  the  job.  The  upper  walls  and  partitions  are  of 
concrete.  Metal  lath  is  used  in  all  the  buildings.  A 
new  type  of  reinforced  concrete  floor,  in  which  an 
attempt  is  made  to  produce  a  long  span  floor,  avoid- 
ing the  use  of  complicated  reinforcement,  is  being 
tested.  The  red  roofing  tile  is  being  manufactured  at 
the  Provincial  Government  plant  near  Mimico,  where 
also  the  supply  of  upwards  of  a  million  brick  needed 
in  the  construction  are  being  produced. 


The  sewage  disposal  scheme  was  planned  by  Mr. 
W.  A.  McLean,  Provincial  Engineer  of  Highways.  As 
there  are  two  drainage  levels  on  the  site,  it  will  be 
necessary  to  collect  the  sewage  from  the  lower  level 
in  a  sedimentation  chamber  and  pump  it  to  the  main 
disposal  plant  for  treatment  in  contact  beds.  For  this 
purpose  an  automatic  electric  pump  will  be  installed, 
with  an  alternative  arrangement  whereby  the  effluent 
can  be  pumped  on  to  the  land  of  the  farm  for  irriga- 
tion purposes  in  dry  seasons.  The  system  provides 
for  the  convenient  removal  of  sludge  ;  bacterial  treat- 
ment by  rapid  filtration  through  a  bed  of  crushed  stone 
to  break  up  and  render  inoffensive  the  organic  matter 
in  the  liquid;  and  finally,  chemical  treatment  to  des- 
troy all  disease-producing  bacteria. 

The  constructional  equipment  includes  a  narrow- 
gauge  railway  system  for  transportation  purposes, 
connecting  all  sections  of  the  work,  and  a  spur  ' 
of  the  G.  T.  R.,  built  into  the  property. 


line 


Removal  of  Wood  Block  Troubles  in  Europe 


IN  a  recent  paper  describing  his  observations  of 
wood  block  pavements  in  Europe,  S.  P.  Chinch 
stated  that  European  wood  pavements  do  nol 
bleed,  expand  or  buckle,  and  are  not  slippery.  I  te 
inquired  briefly  into  the  reasons  to  see  what  we  have 
to  learn  from  their  methods.  Mis  conclusions  follow: 
Conditions  are  so  entirely  difTerenl  that  I  do  not  se< 
how  any  direct  comparison  can  he  made.  In  the  first 
place,  as  to  slipperiness,  I  have  already  explained  that 
the  non-slipperiness  of  their  pavements  is  due  to  the 
use  of  softer  wood.  As  to  bleeding,  they  seldom  have 
any  weather  in  London  hot  enough  to  cause  bleeding. 
In  Paris  there  is  not  enough  oil  in  the  blocks  to  cause 
bleeding.  The  climate  also  undoubtedly  plays  a  verv 
important  part  in  tin-  question  of  expansion  and  con- 
traction. It  is  agreed  that  the  sudden  expansion  that 
sometimes  takes  place  in  our  wood  pavements  is  due  to 
a  rapid  absorption  of  nioistuiv.  usually  after  the  pave- 
ments have  been  undulv  dry.  This  can  hanllv  OCCUI 
in  England,  where  they  have  a  little  rain  all  the  time, 
very  seldom  any  torrential  downpours  or  any  long-eon 
tinned  dry  spell's.  The  a\ <  '  .••  *■  huiuidit  v  is  high.  It  is 
a  question  whether  the  pavements  ever  gel  dried  out 
to  anything  like  the  extent  thai  ours  do.  I  should  say 
that  generally  the  blocks  arc  in  a  maximum  condition 


of  expansion.  The  same  must  be  true  in  Paris,  or  the 
inadequately  treated  blocks  iii  that  city  would  certainly 
bulge.  (  )n  the  other  hand,  it  is  w  ell  worth  considering 
if  the  kind  of  wood  that  they  use  has  something  to  do 
with  the  lack  of  expansion  troubles.  It  is  manifestly 
a  very  different  wood  from  our  long-leaf  yellow  pine. 
\s  I  have  already  stated,  it  does  not  present  as  attrac- 
tive an  appearance,  and  it  is  probably  not  so  durable. 
It  may  be.  however,  that  with  short-leaf  pine  or  tam- 
arack or  Douglas  fir  w  e  could  obtain  results  more  near- 
ly approaching  the  European  results  by  following  their 
practice  more  closely  with  regard  to  treatment  and 
methods  of  laying. 

I  would  also  emphasize  that  the  pavements  in  Eu- 
rope (this  docs  not  applj  only  to  wood)  are  laid  and 
maintained  l>\  workmen  who  have  more  conscience,  or 
at  least  take  greater  pride  in  their  work  than  we  find  on 
the  average  job  in  our  country.  There  is  less  inspec- 
tion on  the  part  of  the  city  of  the  operations  of  making 
tin-  blocks  and  laying  them,  but  I  got  a  verv  strong 
impression  that  the  manufacturers  are  taking  no 
chances  of  having  their  material  condemned. 

In  conclusion  I  want  to  repeat  that  in  my  judgment 
none  o|  the  European  wood  paving  surpasses  our  best 
wood  streets  in  appearance.    Municipal  Engineering. 
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Design  and  Construction  of  the  New 
G.P.R.  Hotel  at  St.  Andrews,  N.B. 


IN  April  last  year  the  Algonquin  Hotel,  St.  An- 
drews, N.B.,  owned  by  the  C.  P.  R.,  was  almost 
entirely  destroyed  by  fire.  The  main  building, 
of  frame  construction,  was  completely  burned, 
and  only  the  shells  of  the  two  wings  were  left  standing. 
It  was  decided  to  rebuild,  and  Messrs.  Barott,  Black- 
ader  and  Webster,  architects,  Montreal,  were  instruct- 
ed to  draw  up  plans.  The  contract  for  the  main  build- 
ing was  let  to  P.  Lyall  and  Sons  Construction  Com- 
pany, Limited,  Montreal,  while  the  restoration  of  the 
wings  was  undertaken  by  the  C.  P.  R.  building  con- 
struction department,  of  which  Mr.  1).  EL  Mapes  is 
superintendent. 

As  will  be  seen  by  the  plans  reproduced,  it  has 
been  decided  to  adhere  to  the  original  plan  of  a  main 
building  with  two  wings.  The  hotel  will  stand  on  a 
site  covering  28,000  ft.  and  will  be  constructed  almost 
entirely  of  reinforced  concrete,  terra  cotta  partitions 
being  utilized  in  the  interior.  In  order  to  give  an 
artistic  appearance  to  the  front  of  the  main  building, 
a  quantity  of  lumber,  embedded  in  concrete,  is  employ- 
ed.  The  roof  is  of  red  slate. 

The  building,  consisting  of  4  storeys  and  two  base- 
ments, will  have  accommodation  for  200  guests.  The 
basement  and  sub-basement  are,  owing  to  the  sloping 
character  of  the  ground  constructed  at  a  lower  level 
than  the  greater  part  of  the  main  building.  These 
basements  are  partly  situated  in  the  front  portion  of 
the  hotel,  and  are  continued  under  what  is  known  as 
the  kitchen  wing.  They  contain  servants'  quarters, 
officers'  quarters,  helps'  dining  room,  refrigerating 
plant,  bakery,  laundry,  men's  lounge,  common  room, 
servery,  etc.  An  open  terrace  is  built  over  the  front 
portion  of  the  basement,  and  as  higher  ground  is 
reached,  a  verandah  is  constructed  right  round  one 
side  of  the  building. 

The  first  floor,  entered  from  the  verandah,  is  ar- 
ranged so  that  the  lobby  is  placed  between  the  dining 
room  (4\-y2  ft.  x  112  ft.) — the  largest  room  in  the 
hotel— and  the  lounge  (21  ]/>  ft.  x  89^  It.  >.  These  tan 
also  be  entered  from  the  terrace  and  verandah  respec- 
tively. The  drawing  room  (27  ft.  x  38^4  ft.)  leads  off 
the  dining  room.  I.ehind  these  rooms  and  facing  the 
rear  portion  of  the  hotel,  arc  children's  dining  room, 
private  dining  room,  sitting  room,  office,  news  Stand, 
ticket  and  telegraph  booths,  manager's  office,  smoking 
room,  etc. 

The  first  floor  portion  of  the  kitchen  wing,  which 
runs  oflf  the  dining  room  and  lobby,  is  devoted  cntireU 
to  kitchen  purposes.  These  include  service,  dish  wash- 
ing, cup,  vegetable,  meat  and  poultry,  knife  and  glass 
departments,  and  officers'  dining  room.  Tin-  other 
wing,  leading  from  a  corridor  at  the  side  of  the  draw 
ing  room,  contains  a  number  of  bedrooms. 

The  entire  second  and  third  lloors,  including  the 
wings,  are  given  up  to  bedrooms;  97  of  these  have 
private  baths  and  22  haw  private  lavatories.  In  t In- 
attic,  bedroom  accommodation  is  also  provided,  while 
here  is  also  situated  maids'  and  male  helps'  quarters, 
dormitory,  and  common  room. 

A  boiler  house  is  const  1  in  1  cd  about  300  feet  from 
the  main  building.    This    outaina  three  boilers  and 


two  generators  for  the  purpose  of  providing  electric 
light,  power,  heat,  and  hot  water. 

The  keynote  of  the  furnishing"  is  to  be  simplicity, 
as  becomes  a  purely  summer  hotel.  Most  of  the  bed- 
rooms and  public  rooms  will  have  hardwood  floors. 
With  the  object  of  minimizing  the  risk  of  fire,  auto- 
matic fire  doors  have  been  provided,  dividing  each 
floor  into  five  sections,  which  can  be  isolated  in  case 'of 
an  outbreak.  Thus  on  the  first  floor  there  arc  seven 
such  doors,  which  can  be  very  quickly  brought  into 
operation. 

The  C.  1'.  R.  have  in  hand  all  the  electrical  work; 
the  Garth  Company,  Montreal,  the  plumbing  and  heat- 
ing; Macfarlane  and  Douglas,  Ottawa,  sheet  meta! 
and  roofing;  Murray  and  Gregory,  St.  John,  a  portion 
of  the  mill  work;  while  the  Otis-Fensom  Flevator 
Company,  Limited,  Montreal,  have  the  contract  for 
two  elevators — one  passenger  and  one  freight. 


Harbor  Improvement  Work  at  Whitby 

Tl  I F  harbor  improv  ement  work  which  is  being 
carried  out  by  the  Dominion  Government  at 
Port  Whitby,  Ont.,  is  well  under  way. 
Dredging  and  deepening  of  the  channel  was 
completed  some  time  ago.  The  contract  for  a  new 
concrete  pier,  which  was  awarded  in  1913  to  Messrs. 
P.  B.  Whitney  &  Company,  of  Brockville,  Ont., 
is  proceeding  rapidly.  When  completed  the  pier 
will  be  almost  1,300  ft.  in  length.  Of  this 
nearly  1.000  ft.  have  been  completed  to  date. 
The  foundation  timbers  of  the  old  pier  are  being  used 
cavation  is  carried  down  to  these  solid  timbers,  upon 
which  a  floor  is  laid.  It  is  interesting  to  note  that 
divers  arc  unnecessary,  the  water  in  good  weather 
being  clear,  so  that  the  work  can  be  carried  on  from 
heavy  rafts.  On  the  floor  large  concrete  blocks  are 
placed,  by  means  of  a  steam  derrick.  On  top  of  the 
blocks  a  4-ft.  gravel  course  is  laid.  The  gravel  for 
this  purpose  is  conveyed  from  the  Lake  Shore,  where 
large  deposits  are  found.  Two  feet  of  concrete  for  the 
finish  follow  this  course,  making  the  structure  10  ft. 
from  foundation  timbers  to  surface. 

The  concrete  for  the  blocks  is  poured  into  wooden 
forms,  being  conveyed  from  the  mixer  in  barrels,  one 
gang  being  kept  busy  filling  these  forms  so  that  suffi- 
cient blocks  to  carry  on  the  construction  work  are  al- 
ways available.  The  use  of  blocks  in  the  substructure 
allows  all  concrete  which  is  to  be  laid  under  water  to 
set  before  being  placed,  thus  preventing  any  disinte 
gration  of  the  ingredients.  The  top  course  mix  is  laid 
wet  in  the  forms. 

The  pier  runs  for  about  half  its  length  along  the 
water  front  ;  the  other  half  projects  out  with  the  chan- 
nel, parallel  to  the  lighthouse  pier.  Work  was  com- 
menced last  summer  and  it  is  expected  that  ii  will  !»e 
ci tmpleted  this  se&s< >n. 


Careful  attention  should  be  given  in  the  design  of 
reinforced  concrete  structures  to  the  fundamental 
principles  of  mechanics  of  continuous  beams  and  rigid 
flames,  especially  at  supports  and  connections. 
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System  of  LInit  Concrete  Construction  as  Applied  to  the 

Power  Buildings  at  Cedars,  Que. 


By  John  E.  Conzelmant 


THE  hydro-electric  plant  of  the  Cedars  Rapids 
Manufacturing  and  Power  Company,  which  is 
now  rapidly  nearing  completion,  is  located  at 
Cedars  Rapids,  on  the  north  hank  of  the  St. 
Lawrence  River,  and  about  thirty  miles  west  of  Mon- 
treal. 

The  term  "power  house"  comprises  both  the  sub- 
Structure,  or  dam.  and  the  superstructure,  or  building 
pre per.  the  foundations  of  which  are  formed  by  parts 
of  the  dam.  Fig.  1  shows  the  general  arrangement  of 
the  development  and  also  gives  a  cross  section  of  the 
power  house.  The  power  house  extends  out  from  the 
north  hank  of  the  river  and  closes  the  lower  end  of  the 
head-race  or  basin  which  is  formed  by  the  original 
north  hank  of  the  river  and  by  a  rock  and  earth  fill  dam 
which  extends  up  the  river  from  the  south  end  of  the 
power  house  to  the  head  of  the  rapids. 

The  power  house  superstructure  may  be  briefly  de- 
scribed  as  of  structural  steel  frame  construction  with 
concrete  walls,  floors  and  roof.  The  transformer  house 
IS  a  reinforced  concrete  building,  supported  on  spread 
footings,  with  concrete  curtain  walls.  The  concrete 
elements  of  both  buildings  were  "moulded  in  advance" 
and  were  placed  in  position  after  the  concrete  had 
hardened ;  certain  portions  of  the  transformer  house 
were,  however,  poured  in  the  usual  way. 

The  Power  House  Superstructure 

As  has  been  stated,  the  power  house  superstructure 
is  built  on  top  of  the  dam.  In  order  to  expedite  the 
work  it  was  necessary  that  the  construction  of  the  su- 
perstructure follow  closely  upon  that  of  the  dam  so 
that  the  mechanical  equipment  could  be  installed  with- 
out delay. 

The  original  sketches  called  for  a  steel  frame  build- 
ing with  brick  walls,  but  this  plan  was  not  particularly 
favored,  mainly  on  account  of  the  expense  and  trouble 
incident  to  transporting  to  the  site  the  large  amount  of 

•From  a  paper  before  the  Canadian  Society  of  Civil  Engineers, 
Montreal. 

tChief  Engineer,  Unit  Construction  Company,  Montreal. 


brick  required.  There  is  no  direct  railroad  connection 
with  the  property,  and  carload  shipments  are  sent  to 
Coteau  Landing  and  then  transported  by  barge  or  car 
ferry  to  the  company's  landing  on  the  Soulanges  Canal. 
The  construction  of  brick  walls  also  necessitates  the 
storage  of  considerable  amounts  of  materials  on  the 
dam.  This  would  have  been  objectionable  as  it  was  de- 
sired to  leave  the  top  of  the  dam  clear  of  anything 
that  would  hinder  the  assembling  and  placing  of  the 
turbines  and  generators. 

The  question  of  concrete  walls  was  then  considered 
and  this  material  appeared  to  be  the  logical  one  to  use, 
as  the  rock  excavation  was  largely  in  excess  of  the 
amount  required  for  the  dam  and  embankments  and 
other  concrete  work,  and  the  crushing  plant  could 
easily  supply  the  required  stone.  These  considerations 
led  to  the  adoption  of  concrete  walls  and  roof,  and  after 
some  study  it  appeared  that  a  unit  method  might  be 
well  adapted  to  the  construction  as  there  was  consider- 
able duplication  of  parts,  and  the  form  work  for  the 
high  walls  and  roof  would  be  an  expensive  item.  The 
matter  was  finally  taken  up  with  The  Unit  Construc- 
tion Company  of  St.  Louis.  This  company  reported 
that  the  structure  was  well  adapted  to  unit  methods 
and  submitted  a  tender,  based  upon  their  own  plans, 
for  the  construction  of  the  building.  A  contract  was 
arranged  under  the  terms  of  which  the  contractor  was 
to  supply  and  erect  the  concrete  elements,  and  was 
also  to  erect  the  steel  framework  which  was,  however, 
to  be  furnished  by  the  power  company. 

The  details  of  the  concrete  work  were  made  by  the 
contractor  and  the  details  of  the  structural  steel  work 
were  prepared  under  the  direction  of  the  Cedars  Rapids 
Manufacturing  and  Power  Company.  The  details  were 
finally  co-ordinated  and  the  manufacture  of  units  was 
begun  in  September,  1913.  Casting  was  continued  un- 
til cold  weather  set  in  and  about  fifty  per  cent,  of  the 
units  for  the  power  house  were  cast  out  before  Decem- 
ber. 

It  had  been  contemplated  to  start  the  erection  of 
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the  building  some  time  in  October,  but  it  was  Decem- 
ber before  the  construction  of  the  dam  had  progressed 
to  a  point  where  the  erection  of  the  steel  frame  work 
and  units  could  be  started.  The  erection  was  continued 
throughout  the  winter,  but  the  exceptional  .severity  of 
the  winter,  combined  with  the  exposed  position,  made 
the  erection  slow  and  troublesome.  Nevertheless  by 
March  1st  seven  bays  of  steel  work  had  been  erected, 
equivalent  to  a  length  of  116  ft.  8  ins.  of  building,  and 
five  bays  had  been  closed  in  with  units. 

The  power  house  as  now  built  is  642  ft.  4  ins.  long 
and  124  ft.  11  J/2  ins.  wide  over  all,  and  consists  of  35 
typical  bays  16  ft.  8  ins.  long  and  3  special  bays  18  ft. 
4  ins.  long;  and  is  arranged  to  accommodate  ten  gen- 
erators, three  exciters  and  ice  sluices. 

The  steel  framework  was  supplied  and  fabricated 
by  the  Phoenix  Bridge  and  Iron  Works  of  Montreal. 
The  roof  trusses  are  designed  for  a  load  of  100  lbs.  per 
sq.  ft.  The  crane  girders  and  columns  in  the  main  aisle 
are  designed  to  carry  two  150-ton  capacity  electrically 
operated  travelling  cranes.  The  steel  work  in  the  gate 
house  is  arranged  for  a  thirty-ton  capacity  crane.  The 
high  columns  were  spliced  at  the  level  of  the  crane 
girders. 

All  connections,  except  the  butt  joints  between  the 
ends  of  the  crane  girders,  were  rivetted.  One  expan- 
sion joint  is  provided. 

Walls. — All  the  exterior  walls  are  twelve  inches 
thick  and  consist  of  two  independent  concrete  slabs 
four  inches  thick,  with  an  air  space  between.  The  steel 
columns  were  provided  with  slots  to  receive  the  slabs 
(which  were  lowered  down  from  the  tops  of  the  col- 
umns) and  after  two  opposite  slabs  had  been  set,  they 
were  held  apart  by  a  piece  of  one-inch  plank  which  fit- 
ted into  notches  in  the  slabs.  This  board  also  served 
as  a  form  for  the  grout  which  was  poured  into  the 
space  between  the  column  and  the  slabs.  The  pur- 
pose of  this  grout  is  to  hold  the  slabs  in  place  and 
also  to  protect  the  columns  against  corrosion.  The 
concrete  pilasters  were  cast  in  place  after  the  slabs 
had  been  erected.  The  window  sills  and  some  of  the 
jambs  around  the  windows  were  made  solid,  12  in-, 
thick.  The  doors  are  of  wood  covered  with  copper. 
The  window  openings  are  equipped  with  rolled  Steel 
sash  glazed  with  two  thicknesses  of  double  diamond 
glass,  with  an  air  space  '/i  in.  thick  between  the  lights. 
The  monitor  is  similarly  glazed  and  the  ventilating 
portions  are  moved  by  operators  extending  down  to 
the  level  of  the  main  floor. 

Roof. — The  roof  consists  of  reinforced  concrete 
slabs  or  units.  The  roof  units  consist  of  a  reinforced 
concrete  plate  3  ins.  thick  cast  integral  with  the  beams, 
which  are  carried  around  tin-  tour  sides,  the  entire 
unit  resembling  the  cover  of  a  box.  The  units  are 
16  ft.  6]/2  ins.  long  and  16  ins.  deep  o\  er  all  ;  those  ad- 
jacent to  the  walls,  however,  have  a  special  slope  as 
shown  on  the  section.  The  entire  unit  acts  as  a  beam 
between  trusses;  the  reinforcement  in  the  beams  acl 
ing  as  the  tension  flange  and  the  entire  slab  provid- 
ing compressive  strength.  A  uniform  distribution  of 
load  on  the  trusses  is  assured  by  the  si  in  end  beams 
of  the  units,  and  the  mortar  bed  upon  which  the  units 
are  set.    The  root"  units  are  so  dimensioned  thai  a 

Space  one  and  a  half  inches  wide  is  left  between  the 
ends  and  over  the  centre  line  ol  the  trusses.  These 
spaces,  as  well  as  the  spare-  between  the  slabs  them 
selves,  are  filled  with  grout.  Reinforcing  bars  three 
feet  long  are  placed  in  the  pace  between  the  units 
and  extending  over  the  tin  —  '  I'lu-se  bars  form  an 
effective  tic  after  the  grout  has  hardened.  Concrete 


saddles  were  formed  on  the  roof  for  the  purpose  of 
directing  the  water  to  the  downspouts.  The  roof 
covering  is  4-ply  Barrett  specification  material  mop- 
ped directly  to  the  concrete.  The  down  spouts  are  of 
18  oz.  copper  and  are  brought  down  inside  the  build- 
ing. 

The  floor  of  the  switchroom,  which  extends  the  full 
length  of  the  power  house,  was  constructed  in  the 
usual  way,  as  was  also  the  floor  of  the  tank  room 
which  is  3  bays  long. 

Erection  of  Units  and  Steel  Work. — Construction 
was  started  at  the  shore  or  north  end  of  the  power 
house.  The  structural  steel  and  units  were  brought 
to  the  building  on  flat  cars  over  a  trestle  which  con- 
nected with  the  high  part  of  the  dam.  All  of  the  erec- 
tion was  done  by  means  of  a  structural  steel  stiff-leg 
derrick  mounted  on  a  triangular  steel  tower  sixty  feet 
high.  This  high  tower  and  the  84  ft.  boom  made  it 
possible  to  complete  the  erection  for  the  full  width 
and  height  of  the  building  as  the  derrick  was  moved 
back.  The  units  are  provided  with  lifting  hooks  or 
bent  steel  bars  which  are  imbedded  in  the  concrete 
when  the  unit  is  cast.  After  the  units  are  in  place 
these  hooks  are  cut  off.  The  weight  of  the  heaviest 
steel  member  was  about  5^4  tons ;  the  heaviest  unit 
handled  weighed  about  8  tons. 

Manufacture  of  Units. — The  location  of  the  unit 
yard  is  shown  on  Fig.  1.  The  cement  shed  was  locat- 
ed along  a  material  track  and  had  a  capacity  of  5,000 
barrels  of  cement ;  sand  and  stone  were  received  in 
six-yard  side  dump  cars.  The  concrete  materials  were 
wheeled  to  the  mixer  and  water  was  taken  from  the 
Soulanges  Canal  by  a  small  steam  pump  operated  from 
the  mixer  boiler.  The  mixer  discharged  directly  into 
distributing  buckets  of  the  controllable  discharge  type 
and  the  buckets  were  handled  by  a  15-ton  Browning 
locomotive  crane  with  a  fifty-foot  boom,  operating  on 
the  yard  track.  This  track  extended  the  full  length 
of  the  casting  yard  (about  400  feet),  and  the  forms 
were  disposed  on  each  side  of  the  track  for  a  width  of 
50  ft. ;  allowing  a  strip  ten  feet  wide  for  the  track,  the 
effective  area  of  the  casting  yard  was  36.000  square 
feet.  The  forms  were  supported  on  4  in.  x  4  in.  sleep- 
ers which  were  carefully  levelled  and  bedded  on  the 
ground.  The  sides  of  the  roof  slab  forms  were  cover- 
ed with  sheet  metal  to  assist  in  easy  withdrawal  of  the 
unit  from  the  forms. 

Lifting  hooks  were  cast  into  the  units  at  conveni- 
ent places  and  as  soon  as  the  concrete  had  hardened 
sufficiently  the  units  were  raised  from  the  forms  by 
the  locomotive  crane.  They  were  then  as  a  genera! 
rule  taken  to  the  storage  yard  for  further  curing,  or 
were  placed  on  flat  cars  and  taken  directly  to  the  build- 
ing. 

The  detailing  of  the  units  involved  considerable 
worl<  ;  each  unit  was  detailed  on  a  separate  sheet  and 
given  a  distinguishing  mark  or  number  which  corres- 
ponded to  the  marks  shown  on  the  erection  diagrams. 
There  are  3,916  units  in  the  power  house  and  1,602  in 
the  transformer  house,  the  total  amount  of  unit  con- 
crete in  both  buildings  being  0,111  cubic  yards. 

The  transformer  house  is  constructed  entirely  of 
reinforced  concrete  and  is  a  four-storey  building,  with 
basement.  The  foundations  rest  on  hard  clay  at  a 
depth  of  about  seven  feet  below  grade  and  are  design- 
ed For  a  load  of  4.000  lbs.  per  sq.  ft.  The  building  is 
228  ft.  long,  and  comprises  ten  ba\ s  twenty  feet  long, 
and  four  bays  seven  feet  long. 

In  order  to  accommodate  the  transformers,  which 
occur  in  groups  of  three  near  each  end  of  the  building. 
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a  special  column  spacing  was  used.  A  length  of  47  ft. 
oi  building  was  divided  into  three  equal  spaees  of  15 
it.  S  ins.  eaeh  instead  of  the  typical  spacing  of  20  ft. 
and  7  ft.  Above  the-  third  floor  typical  spacing  was 
used  and  the  columns  on  each  side  of  the  7  ft.  bay 
ai\-  carried  by  reinforced  concrete  girders. 

The  roof  is  designed  for  a  load  of  100  lbs.  per  sq. 
ft.,  the  upper  tloors  for  a  live  load  of  250  lbs.  per  sq.  it., 
except  where  special  loadings  occur.  The  ground  floor 
i-  of  very  heavy  construction  and  is  designed  to  sup- 
porl  the  transformers  which  were  estimated  to  weigh 
75  tons,  and  also  to  support  a  standard  gauge  track, 
upon  which  the  special  track,  or  car.  for  handling  the 
transformers,  is  to  lie  operated.  In  addition  to  the 
live  loads  specified  all  tloors  were  designed  for  a  six- 
inch  concrete  finish.  The  load  requirements  neces- 
sarily resulted  in  very  heavy  construction. 

The  exterior  walls  consist  of  concrete  slabs  10  ins. 
thick  with  a  two-inch  air  space  in  the  centre;  the  air 
space  was  formed  by  means  of  a  sand  core,  the  sand 
being  washed  out  before  the  unit  was  set.  The  ends 
..f  the  building  are  closed  with  6  in.  tile  walls  plastered 
on  both  sides  as  it  was  desired  to  have  these  walls 
easily  removable  should  the  building  be  extended.  The 
basement  walls  are  12  ins.  thick  and  arc  constructed 
of  reinforced  concrete  except  at  the  ends  of  the  build- 
ing where  brick  is  used.  Below  grade  the  walls  are 
tarred  and  a  drain  is  provided  around  the  building  at 
footing  level  to  intercept  any  moisture  that  may  seep 
in. 

On  account  of  the  special  construction  of  the  ground 
floor,  and  because  of  the  lack  of  duplication,  it  was  de- 
cided to  construct  this  floor  in  the  usual  way,  as  well 
as  the  extremely  high  columns  which  extend  about  35 
ft.  above  it. 

It  had  been  hoped  also,  that  this  division  of  the 
work  would  expedite  the  construction.  It  was  expect- 
ed that  the  foundation  and  first  floor  could  be  com- 
pleted in  the  fall  of  1913,  and  that  while  this  work  was 
going  on  the  manufacture  of  units  would  be  progress- 
ing at  the  casting  yard.  It  was  impossible  to  carry 
out  this  programme,  however,  on  account  of  numer- 
ous delays,  and  it  was  the  end  of  October  before  the 
excavation  was  started.  As  a  result  winter  set  in  when 
only  the  footings  and  a  part  of  the  basement  walls, 
had  been  poured ;  although  the  forms  were  up  and  the 
reinforcing  steel  was  in  place  for  one-third  of  the 
ground  floor. 

The  bottom  of  the  footings  was  about  3  ft.  6  ins. 
below  the  basement  floor,  and  the  ground  is  stratified 
clay,  which  is  very  dense  and  extremely  hard  when 
dry.  Shortly  after  work  had  been  discontinued  the 
excavation  filled  with  water  to  a  depth  of  almost  three 
Feet.  This  water  came  in  under  the  snow  probably 
from  broken  water  pipes.  It  was  thought  that  this 
heavy  snow  and  ice  would  prevent  the  frost  from 
reaching  the  bottom  of  the  footings.  Levels  in  early 
spring,  how  ever,  indicated  that  there  had  been  con- 
siderable heaving.  Trenches  were  dug  around  some  of 
the  footings,  and  an  investigation  showed  that  the 
water  had  penetrated  the  soil,  and  that  between  each 
strata  of  clay  there  was  a  film  of  ice.  The  clay  strata 
varied  in  thickness  from  y2-'m.  to  1-in.,  and  the  ice 
film-  from  an  inappreciable  thickness  to  1-16-in.  As 
the  construction  of  the  building  could  not  be  delayed 
it  was  decided  to  dig  a  trench  around  each  footing, 
and  thaw  out  the  ground  with  steam.  Some  of  the 
footing-  were  12  ft.  x  22  ft.  in  plan,  so  the  difficulties 
were  somewhat  formidable.  However,  trenches  were 
dug  and  steam  pipes  inserted  under  each  footing  and 


kept  there  until  the  escaping  steam  came  out  on  all 
sides.  The  treatment  was  continued  until  samples 
showed  the  ground  to  be  quite  hot;  the  water  was  then 
drained  away  and  a  form  built  around  the  footing  to  a 
height  of  6  ins.  above  the  bottom.  A  cement  grout 
w  as  then  worked  under  the  footings.  This  method  has 
proved  effective  as  careful  levels  have  failed  to  detect 
any  settlement.  The  net  result  of  the  whole  operation 
indicated  that  time  would  have  been  gained  if  the 
foundation  work  had  not  been  started  until  this 
spring. 

Unit  Details. — As  stated,  the  building  above  the 
ground  floor  was  constructed  according  to  the  unit 
method.  The  columns,  girders,  floor  slabs  and  wall 
slabs  were  made  at  the  casting  yard  and  were  placed 
in  position  by  derricks.  The  continuity  and  rigidity 
necessary  to  a  concrete  structure  of  this  type  was  ob- 
tained by  means  of  overlapping  reinforcing  bars  which 
were  concreted  in  after  the  units  were  set.  The  floor 
slabs  rest  on  the  girder  ledges  for  their  entire  width 
and  the  top  of  the  slabs  is  three  or  four  inches  above 
the  top  of  the  girder,  forming  a  grouting  space  over 
the  girder.  Projecting  bars  extend  into  this  space 
from  both  girder  and  slabs,  and  this  space  is  filled  with 


View  of  power-house  -Up-stream  side. 


concrete.  Experience  and  laboratory  tests  show  that 
after  the  grout  has  hardened  the  girder  is  greatly 
strengthened,  in  fact  T-beam  action  results.  The 
load  was  applied  at  the  third  points.  The  simple  gir- 
ders failed  in  compression,  the  wing  girders  in  ten- 
sion. The  stress  in  the  steel  was  computed  from  the 
observed  extensions.  Small  holes  were  drilled  into  the 
bars,  eight  inches  apart,  at  the  centre  of  the  span,  and 
the  extensions  were  read  to  the  nearest  one  ten-thou- 
sandth of  an  inch  by  means  of  a  special  apparatus. 
Temperature  corrections  were  applied  to  all  readings. 
The  deformation  of  the  concrete  was  also  observed  in 
a  similar  manner  by  means  of  steel  buttons  set  in  the 
concrete  8  ins.  apart. 

Referring  to  the  data  on  the  wing  girders  it  will  he 
seen  that  the  deformation  of  the  concrete  wings  agrees 
closely  with  that  of  the  grout  over  the  girder;  this  in- 
dicates that  the  wings  carried  their  full  share  of  the 
compressive  stress.  In  this  particular  series  of  tests 
the  compound  girders  failed  at  double  the  load  caus- 
ing failure  of  the  simple  girders. 

Erection. — A  track  was  laid  along  the  north  side 
of  the  building  and  the  units  were  brought  down  from 
the  storage  yard  on  flat  cars.    Two  derricks  were  used 
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for  the  erection.  Derrick  No.  1  operated  on  the  ground 
floor  and  set  the  building  complete  to  the  level  of  the 
third  floor  as  it  moved  back.  As  soon  as  the  erection 
had  progressed  sufficiently  Derrick  No.  2  was  set  up 
on  the  third  floor.  This  derrick  completed  the  erection 
up  to  the  roof  level  as  it  moved  back.  These  are  stiff 
leg  wood  derricks,  steam  operated,  with  75  ft.  booms. 

To  complete  the  erection  the  lower  derrick  was 
placed  on  the  roof  and  in  this  position  was  used-  to 
dismantle  derrick  No.  2,  and  set  the  remaining  units. 
The  erection  of  this  building  proceeded  somewhat 
more  slowly  than  was  anticipated,  and  the  delays  were 
mainly  due  to  the  interference  of  the  high  columns 
(which  had  been  poured  in  place)  with  the  movement 
of  the  lower  boom. 

The  main  transformers  are  placed  on  the  ground 
floor ;  each  transformer  having  its  separate  compart- 
ment formed  by  solid  plaster  partitions.  The  rein- 
forced concrete  girders  carrying  the  transformers  were 
designed  for  a  load  of  75  tons  and  extend  above  the 
floor  level  two  feet.  The  transformers  rest  on  60-lb. 
rails  placed  on  top  of  these  girders. 

All  the  partitions,  with  the  exception  of  a  six-inch 
unit  wall  which  extends  the  full  length  of  the  building 
on  the  first  floor,  and  some  tile  and  glass  partitions 
around  the  office,  are  two-inch  solid  plaster  partitions 
— cement  mortar  on  metal  lath  and  steel  studs.  The 
partitions  between  the  lightning  arrester  compart- 
ments and  the  transformer  stalls  are  double  partitions. 
The  doors  to  the  lightning  arrester  compartments  and 
those  in  the  partitions  on  the  high  tension  floors  are 
of  wire  mesh  on  steel  frames,  and  are  provided  with 
high  grade  locks. 

The  roof  covering  is  similar  to  that  of  the  power 
house;  all  metal  flashings,  except  at  temporary  ends, 
are  of  copper.  The  downspouts  are  carried  down  in- 
side the  building  and  are  5-in.  wrought  iron  pipe.  The 
window  openings  are  equipped  with  rolled  steel  sash 
glazed  with  two  thicknesses  of  glass  as  in  the  power 
house. 

As  the  method  of  construction  which  has  been  used 
for  these  two  buildings  is  comparatively  new,  it  may 
be  of  interest  to  say  a  few  words  in  regard  to  it.  There 
have  been  a  few  buildings  constructed  of  members, 
moulded  in  advance,  but  so  far  as  the  speaker  is  aware, 
the  Unit  Construction  Company  alone  has  extended 
the  scope  of  this  method  so  that  it  can  be  applied  to 
the  construction  of  almost  any  structure  that  would 
normally  be  built  of  reinforced  concrete.  The  basic 
principle  upon  which  their  method  is  founded  is  that 
the  necessary  stability  and  rigidity  can  be  obtained,  if 
the  joints,  which  consist  of  overlapping  bars  project 
ing  from  the  units  and  surrounded  by  concrete  poured 
after  the  units  are  set,  are  propcrlv  made.  This  prin- 
ciple being  admitted  the  next  step  is  to  insure  that  the 
bars  overlap  sufficiently  to  develop  the  requisite  I". ml. 
and  are  surrounded  1>\  a  considerable  body  ol  grout 
so  that  the  necessary  stresses  may  be  developed. 

The  chief  advantage  claimed  for  this  method  of 
construction  is  that  the  units  can  he  made  under  what 
may  be  called  factory  conditions.  The  forms  arc 
strongly  built  and  are  carefull)  bedded  on  the  ground, 
this  makes  the  proper  inspection  "I  the  forms  and  re 
inforcement  an  easy  matter.  Moreover,  the  unit  can 
be  inspected  and  listed  if  desired  before  it  is  incorpor- 
ated into  the  structure.    The  reinforcement  is  easily 

held  in  its  proper  position,  and  is  not  si .  likely  to  be 
displaced  as  in  a  monolithic  building  where  there  is 
always  considerable  walking  over  the  Steel  that  has 

been  placed. 


The  location  of  construction  joints  is  often  a  puzz- 
ling problem  in  the  usual  concrete  building;  with  the 
unit  method  these  joints  occur  exactly  where  the  de- 
signer wants  them.  There  is  also  more  certainty  in  a 
unit  design  as  the  loads  are  carried  by  a  definite  sys- 
tem of  units  and  not  in  a  more  or  less  ambiguous  way 
as  is  the  case  in  monolithic  construction. 

Unit  methods  are  not  advisable  for  all  reinforced 
concrete  structures,  but  for  those  consisting  of  a  series 
of  similar  bays  involving  a  great  duplication  of  parts 
-the  method  is  often  the  obvious  and  elegant  one.  In 
the  case  of  the  power  house  just  described  it  was  cer- 
tainly an  advantage  to  be  able  to  cast  the  units  some 
time  before  the  dam  or  foundation  was  ready  to  re- 
ceive the  superstructure. 


Constructional  Activity  in  British  Columbia 

The  5-mile  tunnel  being  driven  for  the  Canadian 
Pacific  Railway  under  Rogers  Pass  at  Glacier,  B.C., 
at  an  estimated  expenditure  of  $10,000,000.  is  an  un- 
dertaking which  is  being  pushed  as  rapidly  as  engi- 
neering skill  can  show  the  way.  On  the  east  end  the 
pioneer  bore  had  been  advanced  about  a  mile  on 
October  1,  while  the  8  x  1 1  -ft.  centre  heading  and  the 
full  tunnel  section  had  been  driven  in  3,100  and  400  ft. 
respectively.  On  the  west  end  a  300,000  cu.  yd.  ap- 
proach cut  was  finished,  the  pioneer  bore  advanced 
1,600  ft.,  and  in  the  main  tunnel  portal  five  small  head- 
ings had  been  driven  several  hundred  feet. 

At  Xevv  Westminster  there  is  nearing  completion 
the  first  unit  of  an  extensive  scheme,  to  cost  many  mil- 
lions, for  the  Fraser  River  harbor  development.  Fea- 
tures of  this  work  are  the  methods  of  handling  ma- 
terial by  150  h.p.  electric  cranes  and  a  dipper  dredge, 
which  were  built  especially  for  the  work  and  are  sup- 
plemented by  a  Fruhling  dredge  rented  from  the  Do- 
minion Government.  At  Vancouver  work  is  actively 
under  way  on  the  joint  sewerage  scheme  and  some  oi 
the  largest  trunk  sewers  in  Canada  are  being  built. 
Sewer  contracts  totalling  $45O.O0Oarc  to  be  let  shortly. 

The  Canadian  Northern  Railway  has  at  present 
some  86  miles  of  line  and  several  bridges  to  complete 
before  trains  can  be  sent  through  to  Vancouver,  but  it 
is  expected  now  that  the  last  spike  can  be  driven  soon 
after  the  first  of  the  new  year.  The  structures  for  the 
shops  at  Port  Mann  are  completed.  The  Grand  Trunk 
Pacific  Railway  has  practically  finished  construction 
on  the  main  line  arid  a  regular  train  schedule  has  been 
established,  but  several  thousand  men  are  still  at  work 
constructing  the  branches  running  southward  to  Van- 
couver from  Fort  George  and  northward  from  the  lat- 
ter point  to  the  Pine  River  Pass. 

\l  Victoria  the  10-mile  line  of  36-in.  steel  pressure 
main  in  the  new  water  supply  system  was  successfully 
tested  under  a  maximum  pressure  of  200  lbs.  per  square 
inch  on  October  8.  Construction  on  the  27-mile  con- 
crete pipe  line,  which  is  42  ins.  in  diameter,  is  well 
under  way.  The  steam  treatment  used  to  hasten  the 
Setting  of  pipe  in  the  molds  was  unsatisfactory  at  first 
and  for  a  while  about  15  per  cent,  of  the  pipe  was  cull- 
ed. However,  a  mote  suitable  steaming  process  has 
been  worked  out  alter  considerable  experiment  and 
culls  now  amount  to  a  negligible  quantitv. 

The  Government  breakwater  and  piers  at  Victoria 
are  now  in  the  stage  where  work  begins  to  show  above 
water  level.  Pouring  has  commenced  on  the  first  two 
of  the  concrete  cribs,  which  are  to  be  floated  into  place 
and  sunk  in  position  as  foundations  for  the  superstruc- 
ture.—  Knginccring  Record. 


•  352  NIK    CONTRACT  RECORD 

Features  of  the  Principal  Types  of  American 

Wharf  Design 


Till',  selection  of  a  proper  type  of  wharf  con- 
struction, proper  not  only  for  the  port  as  a 
whole,  but  also  for  the  particular  commerce 
to  be  handled,  is  a  most  insistent  problem. 
No  precise  formula  serves  to  solve  this  problem  for 
given  conditions.  Policy  frequently  affects  the  selec- 
tion of  materials  for  construction  and  thus  frequently 
the  design  or  type,  f  inances  form  another  of  the  fac- 
tors in  the  selection  of  port  types. 

The  majority  of  our  important  ports  have  develop- 
ed under  the  pier  and  slip  plan.  Provided  the  fairway 
or  harbor  is  not  too  narrowed  for  ready  navigation  by 
the  projecting  piers,  this  system  has  the  decided  at- 
traction over  quays  of  providing  far  more  wharfage 
per  linear  foot  of  shore  front.  Desire  to  secure  this 
greater  wharfage  has  resulted  in  such  narrow  piers 
i  50  to  75  ft.)  and  narrow  slips  as  to  cause  costly  con- 
gestion in  the  handling  of  merchandise  and  in  the 
moving  of  modern  vessels.  Later  designs,  unhamper- 
ed by  property  restrictions  call  for  piers  ranging  from 
120  to  300  ft.  in  width  and  slips  varying  from  200  to 
300  ft.  in  width. 

The  open  wharf  is  usually  of  the  pier  type,  although 
occasionally  its  structural  features  are  found  in 
wharves  lying  along  banks  which  for  economy  have 
no1  been  confined  by  retaining  walls. 

New  York  Type 

The  Xew  York  type  of  open  pier  is  composed  of 
a  wooden  or  concrete  floor  system  resting  on  a  sub- 
structure of  wooden  piles  arranged  in  bents,  the  piles 
running  up  to  the  under  side  of  the  pier  deck.  The 
incline  bents  consist  of  a  single  row  of  piles  on  5-ft. 
centers,  and  are  spaced  10  ft.  apart.  The  four  out- 
shore  bents  are  each  composed  of  two  rows  of  piles  on 
2y2-h.  centers  and  are  spaced  about  23  ft.  apart.  The 
fender  system  consists  of  oak  fender  piles  driven  at 
the  end  of  each  pile  bent  with  fender  capping  and 
chocks  to  hold  the  piles  in  place.  Perhaps  the  most 
distinctive  feature  has  been  the  development  of  the 
concrete  deck  with  asphalt  wearing  surface  to  replace 
the  wooden  deck  and  wearing  surface  ordinarily  used 
elsewhere. 

Cost  figures  were  given  by  Charles  W.  Stamford, 
chief  engineer  of  the  Department  of  Docks  and  Fer- 
ries, in  a  paper  presented  to  the  American  Society  of 
Civil  Engineers  in  1913.  The  cost  of  the  open  pier,  as- 
suming the  general  dimensions  to  be  the  same,  varies 
with  the  lengths  of  piles.  For  usual  pile  lengths  it 
ranges  for  the  single-bent  portion  of  the  pier  from 
SI. 23  to  SI. 60  per  square  foot  and  for  the  double-bent 
portion  of  the  pier  from  $2.46  to  $3.05  per  square  foot. 
These  figures  are  for  a  pier  with  wooden  deck  and 
wearing  surface  and  do  not  include  the  cost  of  any 
artificial  bottom  or  pile  kagging.  In  the  latter  about 
$18  a  pile  may  be  added,  and  $2.50  should  also  be 
added  for  each  foot  of  fendering  system.  Mr.  Stam- 
ford gives  costs  of  87  and  97  cents  per  square  foot 
respectively  with  and  without  asphalt  wearing  sur- 
face. Because  of  the  great  sizes  of  the  piers  to  which 
he  refers  the  prices  may  be  regarded  as  low  for  piers 
of  usual  dimensions,  say  from  60  to  100  ft.  wide,  and 
from  500  to  800  ft.  long. 

*  Abstracted  by  the  Engineering  Record  from  a  paper  presented  at  a 
recent  convention  of  the  American  Society  of  Port  Authorities. 


The  New  York  open  pier  is  admirably  adapted  to 
the  natural  conditions.  Sewage  pollution  of  the  waters 
in.  the  North  and  East  Rivers  and  the  upper  Bay, 
practically  permanent,  has  driven  out  wood  borers,  so 
that  the  pile  substructures  are  permanent  below  mean 
tide.  The  tidal  range  averages  about  5  ft.  Therefore, 
as  shown  by-  severe  fires,  there  is  practically  no  fire 
risk  in  the  pile  substructures  between  mean  water  and 
the  pier  deck.  Over  the  pier  sites  the  water  varies 
from  15  to  40  ft.  in  depth,  generally  too  deep  for  an 
economical  design  of  solid  wharf  or  filled-in  pier. 

Philadelphia  Construction 

As  at  New  York,  Philadelphia  wharves  are  usual- 
ly open  piers.  Philadelphia,  however,,  has  sought  to 
develop  a  type  of  pier  that  will  be  permanent  from 
mean  water  up,  yet  having  the  cheapness  of  a  wooden- 
pile  subaqueous  substructure.  Transverse  bents  of 
two  rows  of  piles  are  cut  off  approximately  at  lyi  ft. 
above  low  water.  The  bents  are  spaced  20  ft.  center 
to  center,  longitudinally  of  the  pier.  The  piles  are 
clamped  and  capped,  and  this  framing  is  covered  with 
a  light  timber  deck  upon  which  are  set  concrete  walls 
approximately  11  ft.  high,  these  walls  being  in  reality 
continuations  of  the  pile  bents  to  the  pier  deck.  These 
cross  walls  support  a  system  of  steel  floorbeams  over- 
laid by  a  concrete  deck  or  a  system  of  reinforced-con- 
crete  floorbeams  and  slabs.  On  the  concrete  deck  is 
laid  pavement  as  a  wearing  surface. 

Certain  distinctive  detail  may  be  noted.  The  wear- 
ing surface  of  the  deck  is  composed  of  4-in.  wooden- 
block  pavement.  The  fendering  system  does  not  con- 
sist of  the  usual  fender  piles,  but  of  fenders  bolted 
directly  into  the  ends  of  the  concrete  cross  walls  and 
the  sides  of  the  floor  system.  A  peculiar  feature  of 
this  pier  is  a  substructure  under  the  unshedded  portion 
of  the  outer  end  of  the  pier.  Extra  piles  are  driven  be- 
tween the  two  outer  bents,  and  the  floor  system  on 
which  the  cross  walls  rest  is  extended  over  these  piles 
so  as  to  floor  over  entirely  the  open  space  between  the 
bents.  The  cross  walls  on  these  outer  bents  are  de- 
signed as  retaining  walls  with  returns  along  each  side 
of  the  pier,  thus  entirely  enclosing  the  floored-over 
area.  The  pocket  thus  made  is  filled  with  earth  to 
the  level  of  the  pier  deck,  on  which  is  laid  a  concrete 
slab  with  wearing  surface,  this  making  a  very  substan- 
tial outer  end  to  the  pier. 

Recently  the  port  authorities  requested  bids  on  sev- 
eral modifications  of  the  above  design,  and  also  on  a 
design  calling  for  a  pier  550  ft.  long  by  180  ft.  wide. 
Bids  ranged  from  $2.15  to  $2.54  per  square  foot  for 
the  New  York  type,  and  from  $2.23  to  $3.07  per  square 
foot  for  the  more  permanent  designs. 

San  Francisco — All  Concrete 

The  natural  conditions  at  San  Francisco  are  best 
met  by  the  construction  of  the  open  pier  all  in  con- 
crete, substructure  and  superstructure.  With  a  tida! 
range  of  only  4  ft.  3  in.,  the  deep  water  close  in  shore 
to  the  established  bulkhead  line  over  the  pier  sites  re- 
quires the  open  or  pile  type  of  substructure;  and,  on 
the  other  hand,  with  firm  foundation  reached  from 
40  to  75  ft.  below  sea  level  there  is  little  apprehension 
of  settlement  so  detrimental  to  concrete  structures. 
The  bay  is  so  infested  with  the  teredo  that  the  life  of 


THE    CONTRACT  RECORD 


■353 


the  ordinary  wooden  pile  is  only  from  6  to  12  months. 
Hence  at  San  Francisco  has  been  evolved  a  distinctive 
type  of  concrete  pier.  The  characteristic  feature  is  the 
use  in  some  form  of  large  reinforced-concrete  cylinders 
or  columns  in  place  of  the  comparatively  small  rein- 
forced-concrete  pile  used  in  the  Baltimore  wharf. 
These  cylinders  are  from  2>l/2  to  4  ft.  in  diameter,  and 
with  reinforcement  permit  of  such  concentration  of 
the  floor  load  that  they  are  usually  spaced  on  about 
20-ft.  centers  in  both  directions.  The  floor  systems 
were  first  steel  I-beams  for  stringers  and  decking, 
and  then  steel  framing  encased  in  concrete  with  a  re- 
inforced concrete  slab.  For  heavy  traffic,  vitrified 
brick  has  been  used  as  a  wearing  surface. 

For  cost  data,  it  may  be  noted  that  the  successful 
bidder  for  piers  30  and  32  in  1912  cited  the  following 
prices:  For  cylinders  3  ft.  10  in.  in  diameter,  $3.15  per 
linear  foot;  cylinders  3  ft.  6  in.  in  diameter,  $4.93  per 
linear  foot;  cylinders  4  ft.  in  diameter,  $4.58  per  linear 
foot.  The  Fort  Mason  piers  are  believed  to  have  cost 
about  $3.35  per  square  foot. 

Portland  Construction 
Another  interesting  design  of  "open  wharf"  was 
prepared  for  the  Portland  (Oregon)  Commission  of 
Public  Docks,  but  has  not  been  followed  as  yet.  The 
supports  of  this  type  of  wharf  are  wooden  piles  driven 
in  clusters  cut  off  at  low  water,  capped  by  a  wooden 
and  concrete  grillage  and  surmounted  by  concrete  col- 
umns or  pedestals  from  low  water  to  the  deck  level, 
these  supports  being  centered  on  10-ft.  squares.  This 
type  was  designed  to  meet  extreme  variations  in  water 
levels,  where  at  seasons  of  low  water  some  30  ft.  of 
the  substructure  might  be  exposed  for  several  months 
in  an  extremely  dry  climate.  The  fire  risk  is  thus 
obviated  by  the  concrete  columns  from  low  water.  On 
the  other  hand,  the  cheapness  of  subaqueous  timber 
construction  was  secured  by  founding  these  columns 
on  timber,  piles  being  permanent  here,,  since  the  teredo 
is  absent. 

Solid  Wharves 

In  the  solid  wharf  a  retaining  wall  is  built  on  the 
perimeter  of  the  pier.  The  area  within  the  retaining 
walls  is  then  filled  by  dredging  from  the  adjacent  fair- 
way or  by  till  dumped  from  the  mainland.  A  usual 
type  of  retaining  wall  is  designed  as  follows:  A  plat 
form  on  piles,  timber  or  concrete  is  constructed,  tin- 
deck  of  which  is  near  the  level  of  low  water.  On  this 
platform  is  built  a  retaining  wall,  sometimes  a  timbci 
crib,  frequently  of  concrete  and  masonry.  The  top  of 
this  retaining  wall  is  at  the  level  of  the  pier  deck.  The 
platform  is  wider  than  the  bottom  of  the  retaining 
wall,  the  extra  width  being  to  the  rear  of  the  wall  and 
acting  as  a  relieving  platform.  At  the  rear  of  the  re- 
lieving platform  sheet  piling  i-  driven  with  a  sufficient 
penetration  into  the  natural  bottom.  lu  this  way  a 
continuous  retaining  wall  is  formed  to  inclose  the  pier 
area,  which  is  then  filled  in.  This  type  of  retaining 
wall  is  generally  termed  as  a  "relieving  platform  wall." 
Its  cost  varies  with  the  design  from  $X()  t,,  $125  per 
linear  foot.  There  are  many  modifications  of  this  plat- 
form type  of  construction.  In  some  eases  the  retain 
ing  wall  is  founded  on  piles,  steadied  by  a  riprap  till 
tag  in  the  front,  extending  from  the  natural  bolt. nr. 
to  the  under  side  of  the  retaining  wall.  Since  this 
riprap  continues  the  retaining  wall  to  the  natural  bol 
torn,  sheet  piling  is  mine..  ..  *  ITeqneiitly  in  front 
of  this  type  of  wall  a  platform  on  pih-s  is  constructed 
at  wharf  level.  This  platform  stiffens  tin-  wall  and 
provides  sufficient  depth  of  water  in  front  thereof  for 


the  wharfing  of  vessels.  The  cost  of  this  wall  is  gen- 
erally higher  than  the  relieving  type,,  running  from 
$150  to  $250  per  linear  foot,  depending  upon  the  amount 
of  riprap  filling. 

Frequently  where  suitable  bottom  is  reached  at  a 
reasonable  depth  a  solid  retaining  wall  is  constructed, 
founded  on  the  bottom  and  running  up  to  the  wharf 
level. 

At  Baltimore  has  been  designed  a  unique  type  of 
retaining  wall  for  a  solid  pier  with  moderate  depth  of 
water  alongside.  Steel  cylinders,  afterward  filled  with 
concrete,  were  driven  around  the  outline  of  the  pier, 
and  spaced  25  ft.  centre  to  centre.  Between  these  cyl- 
inders continuous  sheet  piling  was  driven — the  lower 
end  with  sufficient  penetration  to  hold  at  the  bottom, 
the  upper  ends  retained  by  longitudinal  steel  and  con- 
crete girders  running  horizontally  from  cylinder  to 
cylinder,  on  which  they  rested.  These  girders  were 
held  back  against  the  sheet  piling  by  tie  rods,  anchor- 
ed in  reinforced  concrete  piles  inside  the  prism  of 
thrust. 

General  Summary 

Summing  up,  experience  limits  the  construction  of 
open  wharves  to  widths  not  greater  than  150  ft.,  usu- 
ally from  60  to  100  ft.  Beyond  this  width  it  soon  be- 
comes more  economical,,  except  under  unusual  condi- 
tions and  great  depth  of  water,  to  construct  the  solid 
type  of  wharf. 

W  here  the  teredo  and  limnoria  are  absent  and  mod- 
erate tides  prevail  and  low  first  costs  are  desired,  the 
New  York  pier  is  preferable.  With  the  same  natural 
conditions,  but  with  a  desire  for  permanency,  the 
Philadelphia  design  is  admirable.  Where  there  is  a 
great  variation  in  water  level,  especially  if  seasonal,  the 
Portland  plans  offer  economy  and  minimum  lire  risk. 
With  wood  borers  present  and  moderate  tides  and 
depth  of  water  over  firm  bottom.  Baltimore  furnishes 
an  excellent  type.  For  great  depths  of  water  and  high- 
er tides,  the  San  Francisco  pier  may  well  be  adopted 
as  a  standard. 


The  employees  of  Siemens  Brothers  Dynamo 
Works  have  responded  with  great  enthusiasm  to  the 
call  to  arms.  A  large  number  of  men  from  their  works 
and  offices  at  Stafford,  Eng.,  amounting  in  all  to  about 
four  hundred,  have  already  joined  the  forces,  and.  to- 
gether with  the  reservists  and  volunteers  from  their 
head  office,  branch  offices  and  other  departments,  tin- 
total  amounts  to  some  520.  The  firm  is  arranging  to 
keep  the  posts  of  all  these  men  open,  and  ample  pro- 
vision is  being  made  for  all  the  dependents  of  those 
who  have  gone  to  serve. 


Public  Works  Being 
Carried  Out 

The  Dominion  Government,  notwithstand- 
ng  the  financial  stringency,  is  caiiymg  out 
its  programme  of  works  under  construction. 
Up  to  the  end  of  October  the  expenditure  on 
ordinary  and  capital  accounts  exceeded  by 
right  million  dollars  the  expenditure  on 
similar  accounts  last  year. 
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Uniformity  in  Compiling  and  Reporting  Statis- 
tics of  Water  Purification  Plants 


A lit  >l'T  a  year  ago  a  committee  was  appointed 
by  the  New  England  Water  Works  Associa- 
tion to  consider  the  subject  of  "Statistics  of 
Water  Purification  Plants,"  and  to  recom- 
mend certain  standard  forms  for  reporting  such  statis- 
tics. A  progress  report  was  made  at  the  annual  con- 
ventiou  of  the  association  held  early  in  September  of 
this  year. 

The  committee  divided  the  subject  into  five  topics, 
namely,  descriptive  data,  statistics  of  analysis,  engi- 
neering statistics,  financial  statistics  and  vital  statis- 
tics. Only  the  first  two  topics  are  covered  in  the  pro- 
gress report,  and  these,  in  only  a  preliminary  way.  A 
final  report  will  probably  be  made  at  the  next  annual 
meeting.  The  progress  report,  with  the  statistical 
forms  here  mentioned,  will  be  published  in  full  in  the 
Journal  of  the  Association.  The  following  excerpts 
from  this  report  are  of  wide  interest  to  all  water-works 
engineers  and  operators. 

Descriptive  Data 

The  number  of  water  purification  plants  in  the 
L'nited  States  today  is  very  large,  and  during  each 
year  new  plants  are  constructed.  Descriptions  of  the 
most  important  plants  have  been  published  and  may 
he  found  scattered  through  engineering  papers,  maga- 
zines, and  official  reports.  When  reading  these,  it  is 
found  that  a  number  of  important  facts  are  omitted. 
So  numerous  are  these  omissions  that  it  is  impossible 
from  the  published  descriptions  to  make  compilations 
of  even  the  most  general  data  which  will  be  adequate. 
Thinking  that  it  would  be  of  service  to  those  prepar- 
ing descriptions  of  filter  plants  for  publication,  the  fol- 
lowing schedule  of  desirable  data  has  been  prepared. 
Further  details  would  be  useful  in  many  cases,  but  the 
following  items  in  connection  with  the  study  of  the 
operation  of  a  purification  plant  are  always  important: 

1.  City  or  town,  and  population  at  last  census.  2. 
Name  of  owner.  3.  Name  of  designer.  4.  Date  when 
plant  was  put  into  service.  5.  Total  cost,  with  state- 
ment as  to  what  is  included.  6.  Source  of  supply.  7. 
Rated  capacity.  8.  Method  of  purification.  9.  Total 
capacity  of  subsiding  or  coagulating  basins.  10.  Total 
capacity  of  filtered  water  basin.  11.  What  chemicals 
are  applied.  13.  How  applications  of  chemicals  are  ap- 
plied. 15.  Net  area  of  filter  surface.  16.  Depths  of 
filtering  materials.  17.  Sizes  of  filtering  materials.  18. 
For  slow  filters — arrangements  for  cleaning  sand  sur- 
face, sand  handling,  sand  washing.  19.  For  mechani- 
cal filters — method  of  cleaning  filter  beds.  20.  Num- 
ber of  subsiding  or  coagulating  basins.  21.  How  the 
rate  of  filtration  is  controlled. 

Statistics  of  Analysis 

Blanks  illustrating  the  committee's  recommenda- 
tions regarding  the  form  of  report,  the  tests  to  be  made 
and  the  method  of  expressing  results,  are  incorporated 
in  the  preliminary  report.  These  blanks  are  seven  in 
number  and  are  referred  to  as  numbered  tables.  They 
give:  Chemical  and  microscopical  character,  turbidity 
and  color,  and  bacteria  in  raw  water ;  also  the  chemical 
character,  the  turbidity  and  color,  total  bacteria,  and 
number  of  B.  Coli  in  the  water  delivered  to  mains. 
These  tables  are  arranged  to  show  the  analytical  data 
by  months  and  years.-  The  terms  used  in  the  tables 
are  all  fully  explained. 

Essential  Determinations. — The  elimination  of  un- 
necessary analytical  work  is  a  matter  that  needs  con- 


sideration at  this  time.  Laboratory  practice  at  vari- 
ous purification  plants  has  shown  that  many  of  the  de- 
terminations which  are  ordinarily  included  in  the 
standard  water  analysis  schedule  are  here  of  little  or 
no  importance.  For  example,  the  determination  of 
nitrogen  in  the  usual  forms  of  free  and  albuminoid 
ammonia,  nitrites,  and  nitrates  serves  no  particular 
purpose  in  water  purification  except  in  special  cases. 
They  neither  assist  the  superintendent  in  the  operation 
of  the  filter,  nor  give  any  adequate  idea  of  the  safety 
of  the  filtered  water.  On  the  other  hand,  some  of  the 
simpler  physical  tests,  such  as  numerical  determina- 
tion of  turbidity,  color,  and  odor,  microscopical  exam- 
inations and  tests  for  alkalinity,  iron,  and  carbonic 
acid,  have  come  to  be  regarded  as  most  valuable ;  and 
in  special  cases  various  other  tests,  such  as  dissolved 
oxygen  and  manganese.  Bacteriological  tests  are,  of 
course,  important. 

Sample  for  Analysis. — One  step  in  making  an  an- 
alysis of  water  has  never  received  half  the  attention 
that  it  deserves,  namely,  sampling.  Of  what  value  is 
it  to  use  analytical  methods  of  great  refinement  if  the 
samples  themselves  are  not  representative,  if  the  mass 
of  water  from  which  the  sample  is  taken  is  not  homo- 
geneous, or  if  the  water  changes  in  character  from  one 
day  to  another?  Samples  for  chemical  analysis  are 
almost  never  larger  than  1  gal.,  and  samples  for  bac- 
teriological analyses  are  seldom  larger  than  100  c.  c, 
while  the  quantities  actually  used  for  the  different 
tests  are  still  smaller.  In  counting  the  number  of  bac- 
teria, the  quantity  used  is  less  than  a  thimblefull. 

On  the  other  hand,  We  know  that  bodies  of  water 
are  not  homogeneous.  In  a  lake  or  settling  basin 
there  are  vertical  and  lateral  variations  ;  a  river  is  con- 
stantly changing,  not  only  in  volume  but  in  the  char- 
acter of  the  water ;  filter  effluents  vary,  especially  the 
effluents  from  mechanical  filters  where  the  runs  are 
short  and  the  rates  are  high.  The  causes  of  these  vari- 
ations which  affect  the  results  of  water  analyses 
through  unfair  sampling  are  so  numerous  that  they 
cannot  be  studied  by  themselves,  and  the  only  course 
left  is  to  apply  to  them  the  laws  of  probability,  or,  in 
other  words,  to  arrange  the  data  secured  in  some  such 
way  that  the  importance  of  the  inevitable  variations 
may  be  indicated  and  an  index  of  the  character  of  the 
water  examined  be  obtained. 

Thus  we  see  that  a  question  of  fundamental  im- 
portance is  that  of  frequency  of  collecting  samples. 
The  question  is :  How  often  must  samples  be  taken 
to  obtain  reliable  results?  As  a  general  proposition 
it  may  be  stated  that  the  frequency  of  sampling  should 
depend  upon  the  frequency  of  change  in  the  character 
of  the  water  examined.  For  a  water  of  constant  qual- 
ity, a  few  samples  taken  at  infrequent  intervals  may 
serve  to  give  a  fair  idea  of  the  water,  but  if  a  water 
be  subject  to  great  fluctuations  in  character,  a  few 
samples  taken  at  long  intervals  might  or  might  not 
give  a  fair  idea  of  the  water.  The  reliability  of  the 
average  result  will  be  determined  by  the  laws  of  prob- 
ability. The  average  result  does  not  tell  the  whole 
story,  for  it  eliminates  the  individual  results,  and  a 
water  supply  should  be  safe  and  wholesome  all  of  the 
time.  ■■  ■'  i 

The  frequency  of  sampling  has  a  limitation,  which 
is  controlled  by  practical  and  financial  considerations. 
In  a  small  plant  the  cost  of  daily  analyses  would  usu- 
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ally  be  prohibitive,  and  even  weekly  analyses  might 
be  a  burden.  It  would  be  recognized,  however,  that 
results  based  on  infrequent  samples  are  less  valuable 
than  those  based  on  frequent  samples  ;  and  that  irregu- 
lar sampling  gives  the  most  unreliable  results.  In  or- 
der to  emphasize  this  point  it  seems  desirable  to  es- 
tablish certain  grades  of  control  of  operation,  based 
upon  the  character  of  the  records  kept,  as  follows : 

Eirst  Grade:  Water  purification  plants  under  first- 
grade  supervision  are  those  where  analyses  of  the  fil- 
tered water  are  made  one  or  more  times  a  day,  and 
where  engineering  and  such  other  data  regarding  the 
operation  of  the  plant  as  are  necessary  are  collected 
by  one  or  more  attendants  constantly  employed. 

Second  Grade :  Water  purification  plants  under  sec- 
ond-grade supervision  are  those  where  analyses  are 
made  regularly,  say  once  a  week  or  once  a  month  by 
a  trained  analyst,  and  where  an  attendant  constantly 
on  duty  makes  simple  daily  tests. 

Third  Grade:  Filter  plants  under  third-grade  super- 
vision are  those  where  analyses  are  made  irregularly 
and  infrequently,  and  where  no  daily  tests  are  made 
by  the  attendant. 

This  grouping  should  not  be  considered  as  neces- 
sarily casting  a  stigma  upon  second  or  third-grade 
supervision.  Some  water  supplied  may  not  demand 
first-grade  records.  In  general  it  may  be  said  that 
the  safer  the  raw  water,  the  lower  may  be  the  grade 
of  analytical  supervision.  In  other  words,  polluted 
waters  require  the  purification  plant  to  be  operated 
with  a  higher  factor  of  safety,  and  to  this  end  a  more 
careful  analytical  control  is  needed.  Stored  waters 
are  safer  than  unstored  waters,  and  with  them  a  lower 
degree  of  analytical  supervision  may  suffice.  A  corol- 
lary to  this  would  be  that  small  plants  which  cannot 
afford  high-grade  supervision  of  filters  should  en- 
deavor to  protect  the  quality  of  the  supply  by  storage 
or  by  incorporating  a  large  factor  of  safety  in  the  de- 
sign of  the  plant. 

Efficiency  of  Operation.  No  provision  is  made  in 
these  tables  for  recording  the  percentage  of  bacteria,  a 
method  that  has  been  much  used  in  the  past.  While 
this  method  has  certain  advantages,  it  is  so  susceptible 
to  misuse  that  the  committee  recommends  that  it  be 
omitted  from  official  reports  of  filter  operation.  The 
reasons  why  the  percentage  removal  method  is  unsat- 
isfactory were  discussed  at  some  length  by  the  com- 
mittee. Eight  reasons  were  assigned  for  abandoning 
the  "percentage  removal"  method  of  gauging  the  effici- 
ency of  a  filtration  plant.   The  reasons  follow  : 

(1)  The  bacteria  found  in  the  effluent  are  not  all 
derived  from  the  raw  water.  A  certain  and  varying 
number  of  them  represent  growths  in  the  lower  part 
of  the  filter.  The  bacteria  from  this  source  do  nol  vary 
in  number  with  the  number  of  bacteria  in  the  raw 
water,  but  with  the  rate  of  filtration,  w  ith  disturbances 
occasioned  by  the  collection  of  air  within  the  filter, 
and  with  other  factors  of  operation. 

(2)  It  requires  a  certain  time  for  the  water  to  pass 
from  the  point  where  the  raw  water  sample  is  taken 
to  the  point  where  the  filtered  water  sample  is  taken. 
Sometimes  this  amounts  t<>  several  hours,  and  in  the 
case  of  a  water  which  changes  rapidly  in  quality  and 
character  it  is  necessary  to  make  an  allowance  for  this 
time  f  ia  correct  comparison  i>  to  he  obtained.  As  a 
matter  of  convenience  it  is  common  to  collect  samples 
of  the  raw  and  filtered  water  .it  about  the  same  time. 
Hence  there  may  he  an  error  due  to  this  difference  in 
phase.  Whether  or  not  this  is  of  importance  depends 
upon  the  uniformity  in  the  character  of  the  raw  water. 

(3)  The  oercentage  reni"\;il  is  to  a  certain  extent 
a  function  of  the  number  ol  hai  teria  in  the  raw  water. 


It  is  a  well-known  fact  that  the  percentage  removal  of 
bacteria  is  relatively  high  when  the  raw'  wrater  contains 
large  numbers  of  bacteria  and  relatively  iow  when  the 
raw  water  contains  few  bacteria. 

(4)  The  percentage  removed  does  not  necessarily 
vary  with  the  number  of  bacteria  left  in  the  filtered 
water.    The  following  is  an  example : 


Nos.  of  bacteria. 

Raw             Filter  Percentage 

nay                                           water.         effluent.  removed. 

First                                          50              3  90.4 

Second                                   1.000             10  99.0 

Third                                          600             20  96.6 


Average   555  1  1 


It  will  be  noted  that  on  the  day  when  the  number 
of  bacteria  in  the  effluent  was  lowest,  the  efficiency 
as  shown  by  the  percentage  removal  was  also  lowest. 

(5)  The  infectiousness  of  a  water  does  not  neces- 
sarily vary  with  the  number  of  bacteria  in  the  water, 
but  in  most  waters  there  will  doubtless  be  some  con- 
nection between  the  two. 

A  water  polluted  with  surface  wash  would  doubt- 
less increase  the  infectiousness,  and  the  numbers  of 
bacteria  would  increase  with  increase  stream  flow.  (  )n 
the  other  hand,  a  water  regularly  polluted  with  sew- 
age, other  things  being  equal,  would  increase  in  in- 
fectiousness as  stream  flow  decreased,  that  is.  as  dilu- 
tion became  less,  while  the  numbers  of  bacteria  under 
these  conditions  might  decrease.  Hence,  there  seems 
to  be  no  very  definite  relation  between  the  infectious- 
ness of  a  filtered  water  and  the  percentage  removed 
of  bacteria  by  a  purification  plant,  which  percentage 
varies  according  to  the  numbers  of  bacteria  in  the  raw- 
water. 

(6)  If  any  comparison  is  to  be  made  between  the 
numbers  of  bacteria  in  the  raw  and  filtered  waters  it 
would  be  better  to  use  the  "percentage  of  bacteria  re- 
maining," partly  because  the  numbers  themselves  are 
smaller  and  easier  to  handle,  and  partly  because  the 
figures  show  to  better  advantage  the  variations  in  the 
operation  of  the  filter;  for  example,  when  two  filters, 
with  the  same  raw  water,  are  operating  so  as  to  pro- 
duce 98  and  99  per  cent,  "removals"  of  bacteria,  re- 
spectively, the  numbers  of  bacteria  remaining  in  the 
effluent  of  the  first  will  be  twice  as  many  as  in  the 
effluent  of  the  second.  Again,  comparing  one  filter 
with  an  efficiency  of  99  per  cent,  with  another  filter 
with  an  efficiency  of  99.9  per  cent,  both  operating 
with  the  same  raw  water,  the  diffierence  at  first  sight 
seems  small,  yet  the  effluent  of  the  first  of  these  filters 
contains  ten  times  as  many  bacteria  as  the  effluent  of 
tlie  second.  Hence,  the  method  of  stating  efficiency 
of  a  filter  plant  in  terms  of  "bacterial  removal"  mav 
be  misleading. 

(7)  A  single  figure  showing  the  percentage  removal 
of  bacteria  during  a  certain  time— as,  for  example,  a 
month— gives  no  idea  of  the  regularity  of  operation 
of  the  filter  during  this  period. 

(8)  i  A  common  fault  of  filter  specifications  is  the 
provision  that  the  plant  shall  show  a  certain  percent- 
age removal  of  bacteria  when  the  numbers  of  bacteria 
in  the  raw  water  are  below  a  certain  limit.  This  speci- 
fication is  inadequate.  A  good  water  purification  plant 
is  one  which  produces  a  satisfactory  effluent  every  da\ 
of  the  year  and  every  hour  of  the  day:  and,  if  'effici- 
ency can  be  expressed  on  a  percentage  basis,  it  should 
he  indicated  by  the  percentage  of  the  time  during 
which  the  plant  produced  a  good  effluent,  rather  than 
b\  the  percentage  comparison  of  bacteria  in  influent 
and  effluent  respectively. —  F.ngineering  and  Contract 
ing. 
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1  *a \  ing  Floors  Like  City  Streets 

I^HE  ideal  shop  Boor  is  that  one  which  has  suffi- 
cient durability  to  withstand  the  required  ser- 
\  ice  and  at  the  same  time  tends  to  increase 
shop  efficiency  and  decrease  labor  costs. 
I  list  as  city  engineers  have  sought  a  street  paving 
material  which  would  recpiire  a  minimum  of  repairs, 
SO.  have  shop  managers  been  always  on  the  look-out 
tor  a  durable  floor  which  would  successfully  withstand 
hard  service,  prove  as  easy  under  foot,  be  smooth, 
have  a  low  tractive  resistance,  be  dustless  and  sani- 
tarv  and  which  could  be  easily  taken  up  and  replaced 
for  necessary  repairs  to  underlying  pipe  and  conduit. 

Shop  floors  have  been  very  generally  experimented 
with  in  an  endeavor  to  find  materials  which  fulfill 
these  conditions  imposed  by  hard  service.  Machine 
shops  are  especially  hard  on  flooring  material. 

A  modern  factory  floor  should  meet  the  following 
requirements : 

It  must  be  resilient  and  untiring  to  the  workmen. 
To  accomplish  their  work,  men  must  be  comfortable. 
Where  work  requires  more  or  less  constant  standing, 
the  floor  for  ideal  conditions  should  not  be  cold,  hard 
or  damp. 

It  must  be  smooth  and  have  a  low  tractive  resist- 
ance so  that  trucking  costs  may  be  low. 

It  must  be  durable,  thus  eliminating  the  necessity 
of  frequent  and  costly  renewals. 

It  must  be  constructed  of  a  material  which  is  a 
poor  conductor  of  heat. 

It  must  be  dustless.  Floors  which  disintegrate  or 
pulverize  into  grit  and  dust  are  harmful  to  the  bear- 
ings of  machines. 

It  must  be  sanitary. 

It  must  be  hard  but  resilient. 

It  must  be  noiseless. 

It  must  be  impervious  to  the  effect  of  acids  and 
oils  as  well  as  to  moisture. 

Practically  all  floor  materials  meet  one  or  more  of 
these  requirements.  That  floor  is  best  which  con- 
forms to  the  greatest  number. 

Many  managers  have  watched  the  success  which 
has  followed  the  use  of  wood  blocks  in  paving  city 
streets  and  have  used  this  material  for  their  factory 
floors.  When  treated  with  creosote  they  are  not  sub- 
jected to  the  rapid  decay  which,  under  some  conditions, 
affects  untreated  wood  blocks  or  planks. 

As  the  blocks  are  laid  with  the  grain  up  they  pre- 
sent a  surface  like  the  face  of  a  mallet  and  so  wear 
smoothly  and  uniformly  even  under  heavy  trucking 
Since  wood  is  a  poor  conductor  of  heat,  there  are  no 
complaints  from  the  workmen  of  cold  and  hard  floors 
as  is  frequently  the  case  where  other  materials  are 
used  for  the  purpose. 

Floors  of  wood  block  do  not  disintegrate  or  pul- 
verize into  grit  which  injure  the  bearings  of  mach- 
ines and  where  impregnated  with  creosote  oil  they 
have  an  antiseptic  property  which  adds  to  their  value 
from  a  sanitary  point  of  view  and  further  makes  them 
free  from  the  action  of  acids  and  oils  and  impervious 
to  moisture.  Floors  of  this  material  have  the  same 
advantages  of  noiselessness  that  wooden  paved  streets 
enjoy. 

Sharp  edged  tools  are  continually  being  dropped 
on  factory  floors  and  in  this  way  are  often  dulled 
and  broken.  Such  is  not  the  case  with  wood  block 
flooring  because  of  its  resiliency. 

Factories  which  use  the  wood  block  flooring  find 
that  it  has  advantages  when  it  is  necessary  temporarily 
to  take  up  a  portion  of  the  floor  in  order  to  make  re- 
pairs to  underlying  portions  of  the  structure. 


The  ideal  method  of  laying  a  wood  block  floor  is 
to  provide  room  for  any  possible  expansion  between 
each  block.  Specifications  often  call  for  a  quarter 
inch  space  left  between  the  ends  of  each  block  to 
take  care  of  this  expansion  element,  but  in  actual  prac- 
tice it  is  often  difficult  to  enforce  its  compliance. 


Specification  for  Sand  in  Reinforced  Concrete 

IT  is  generally  acknowledged  that  the  specifications 
most  frequently  used  for  sand  are  inadequate  in 
that  they  are  too  brief  or  too  indefinite  to  secure 
the  desired  results.  Recent  specifications  have 
overcome  these  defects  in  some  respects,  but  most  of 
them  are  objectionable  in  that  they  are  .too  inflexible, 
i.e.,  fail  to  allow  variations  in  the  quality  of  the  sand 
to  meet  varying  conditions  or  different  requirements, 
or  else  by  placing  undue  stress  on  some  particular  re- 
quirement bar  from  use  sands  which  would  prove  en- 
tirely satisfactory.  The  following  specification  is 
given  in  Bulletin  No.  67  of  the  University  of  Illinois 
and  has  been  prepared  with  the  idea  of  giving  the 
necessary  flexibility  and  general  guidance  in  drawing 
up  the  specification  for  any  particular  piece  of  work. 

Definition  of  Sand  and  Screenings. — The  term 
"sand"  shall  be  understood  to  mean  natural  sand  which 
will  pass,  when  dry,  a  screen  having  /4-in.  clear  open- 
ings. Similar  material  which  is  the  product  of  artificial 
crushing  shall  be  known  as  "screenings,"  and  shall 
conform  to  the  specification  for  sand. 

Specification  for  Sand 
Composition. — The  sand  shall  consist  of  grains 
from  hard,  tough,  durable  rocks,  and  be  free  from  soft, 
decayed,  or  friable  material. 

Cleanness. — The  sand  must  be  free  from  lumps  of 
clay,  loam,  or  other  foreign  material.  It  shall  not  con- 
tain more  than  2  per  cent,  by  weight  of  finely  divided 
clay,  loam,  or  other  suspended  matter  when  tested  by 
washing  in  such  a  manner  as  to  remove  all  such  ma- 
terial without  removing  any  of  the  finest  sand ;  pro- 
vided that  if  the  strength  of  the  mortar  made  from  the 
sand  is  greater  than  110  per  cent,  of  the  strength  of  a 
similar  mortar  made  with  standard  Ottawa  sand,  the 
amount  of  suspended  matter  may  reach  3  per  cent. 
This  suspended  matter  must  not  form  a  coating  around 
the  grains  to  such  an  extent  that  such  coating  is  not 
entirely  broken  up  and  removed  from  the  grains  by 
sprinkling  with  water  or  in  the  mixing  of  the  mortar 
or  concrete.  The  sand  shall  be  free  from  oily  or  greasy 
matter  in  any  form  and  must  contain  no  organic  silt. 

Roughness — The  grains  shall  have  rough,  un- 
polished surfaces  to  which  the  cement  paste  will  readi- 
ly adhere. 

Size  of  Grains. — The  grains  shall  be  well  graded  in 
size  from  the  finest  to  the  coarsest.  For  the  greatest 
density  not  more  than  8  per  cent,  by  weight,  including 
the  suspended  matter,  shall  pass  the  No.  100  sieve,  and 
not  more  than  60  per  cent,  the  No.  16  sieve.  If  maxi- 
mum density  is  not  essential  and  the  mortar  yields  the 
required  strength,  these  quantities  may  be  increased 
to  12  per  cent,  and  75  per  cent.,  respectively. 

Voids. — The  voids  in  the  dry  sand,  when  well  shak- 
en, shall  not  exceed  33  per  cent,  of  the  total  volume  of 
the  sand. 

Tensile  Strength. — Mortar,  in  the  proportions  of 
1  :3  by  weight,  when  tested  at  an  age  of  28  days,  shall 
develop  a  tensile  strength  at  least  equal  to  the  strength 
of  a  similar  mortar  made  of  the  same  cement  and 
standard  Ottawa  sand  tested  at  the  same  age. — Ferro- 
concrete. 
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Data  Relating  to  Wear  and  Cost  of  Concrete  Roads  With 

Details  of  Maintenance  Expense 

By  W.  S.  Shaw 


ENGINEERS  over  the  entire  country  are  realiz- 
ing that  a  concrete  pavement  made  of  care- 
fully selected  aggregates,  properly  propor- 
tioned, mixed,  and  placed  offers  a  solution 
for  many  paving  problems,  and  is  a  method  of  con- 
struction possessing  inherent  merits  well  worthy  of 
investigation.  As  a  result  of  a  number  of  years  of 
experiment  during  which  time  many  methods  of  con- 
struction were. tried  out  general  practice  has  narrowed 
down  to  two  types,  known  as  the  one  and  two  course 
pavement,  with  the  one  course  paving  meeting  general 
favor.  While  concrete  has  been  a  comparatively  mod- 
ern paving  material,  still  we  have  authentic  record  of 
paving  laid  at  Bellefontaine,  Ohio,  in  1893-94.  This 
pavement  was  laid  in  two  courses  very  similar  to  the 
present  day  method  of  laying  sidewalks,  the  entire 
pavement  being  divided  into  5-foot  squares.  After 
twenty  years'  wear  the  pavement  is  in  excellent  con- 
dition except  the  longitudinal  joints  between  many  of 
the  scpiares.  These  have  worn  away  considerably,  but 
even  at  that  the  total  cost  of  maintenance  on  four  city 
blocks  around  the  Court  House,  subject  to  the  traffic 
of  a  town  of  6,000  to  8,000  inhabitants,  in  twenty  years 
has  been  less  than  $300.  Had  longitudinal  joints  not 
been  used,  and  the  hest  modern  methods  of  paving  do 
not  countenance  their  use.  this  Bellefontaine  pave- 
ment would  be  in  first  class  condition  to-day. 

Owing  to  the  smooth  uniform  surface  which  sheds 
water  very  rapidly,  it  is  possible  to  construct  these 
pavements  with  a  very  low  crown,  eliminating  the 
slipping  and  skidding  which  accompany  any  high 
crowned  road  and  distributing  the  traffic  over  the  en- 
tire surface  of  the  pavement ;  for  it  is  a  noticeable 
fact  that  011  any  high  crowned  road  the  tendency  of 
traffic  is  naturally  to  use  the  crown,  thereby  concen- 
trating the  main  part  of  the  traffic  in  two  narrow 
ruts  which  cause  the  centre  of  a  macadam  road  to  give 
way  leaving  the  sides  practically  untouched,  a  very 
serious  drawback  to  a  high  crown  road  construction, 
yet  an  insurmountable  one  with  macadam  or  gravel. 

While  the  specifications  for  this  work  may  vary  a 
little  in  various  localities,  due  to  local  conditions,  still 
in  general  the  following  methods  if  carefully  followed 
will  produce  good  results  in  any  locality.  In  brief, 
the  paving  should  be  constructed  of  a  1  :2:3  mix.  the 
coarse  aggregate  to  be  retained  on  a  J^-inch  and  pass 
through  lj/-inch  screen.  Tin-  line  aggregate  should 
not  only  be  clean  and  free  from  loam,  but  must  be  well 
graded  and  of  sufficient  hardness  and  toughness  to 
resist  abrasion  and  the  effect  of  the  steel  tired  traffic. 
The  slab  should  have  a  minimum  thickness  of  six 
inches  with  a  crown  of  not  less  than  1  KM)  of  the 
width  of  the  road  and  not  more  than  1/75.  Expan- 
sion joints  should  be  placed  three  or  four  every  hun- 
dred feet,  and  where  the  paving  is  20  feet  or  over  it 
Should  be  reinforced. 

Too  great  care  cannot  be  exercised  in  selecting 
proper  aggregate.  Wherever  possible  to  do  so  it  will 
more  than  repay  engineers  to  have  the  aggregates  they 
propose  using  tested  in  ordei   to  ascertain  definitely 

their  quality. 

The  first  step  in  constructing  a  hard  surface  pave 
ment  is  the  preparation  of  tin-    nhgiade  or  base,  really 
•  Paper  prmonteil  before  llio  Bnglnoorn'8oolotj  <>r  I'onn-ylvnnln. 


the  foundation  of  the  road.  This  subgrade  should  be 
reduced  to  the  desired  level  and  thoroughly  rolled  so 
as  to  produce  a  firm,  hard,  uniform  surface.  Any  soft 
spots  should  be  eliminated,  if  necessary  dug  out  and 
filled  with  stone  or  other  hard  material  and  the  sur- 
face sealed  with  some  fine  material  so  as  not  to  per- 
mit mortar  from  the  concrete  to  seep  into  the  stone 
filler. 

The  question  of  draining  the  subgrade  is  a  prob- 
lem which  varies  considerably  in  different  localities, 
but  the  ultimate  results  desired  are  a  drainage  sys- 
tem which  will  keep  the  subgrade  at  all  times  well 
drained  to  eliminate  settlement  or  washouts  and  heav- 
ing from  frost  action.  Very  often  the  fact  that  a  sub- 
grade  is  rolled  harder  in  the  centre  than  at  the  sides 
will  be  sufficient  cause  for  settlement. 

The  method  that  has  been  generally  adopted  for 
eliminating  these  cracks  is  to  place  expansion  joints 
every  25  or  30  feet  across  the  pavement,  cutting  en- 
tirely through  the  slab  and  filled  with  some  plastic 
and  resilient  material  which  will  stand  the  wear  and 
tear  of  traffic  and  weather,  such  as  tar  asphalt  or  as- 
phaltic  felt.  The  great  trouble  with  these  fillers  is  that 
they  do  not  protect  the  sharp  edge  of  the  concrete 
slab.  This  has  led  to  the  adoption  of  armored  joints; 
the  armor  consisting  of  two  thin  sheets  of  steel  bent 
to  conform  to  the  crown  of  the  road  with  members 
sheared  out  at  intervals  and  bent  back  to  bond  into 
the  concrete.  These  joints  are  clamped  together  with 
a  filler  between  them  of  tar  paper  or  felt,  and  when 
properly  placed  the  results  are  excellent.  The  fric- 
tional  resistance  offered  by  a  rough  base  to  the  move- 
ment of  expansion  and  contraction  is  more  likclv  to 
have  a  serious  effect  on  the  slab  than  if  the  base  were 
smooth.  For  this  reason  a  flat,  rather  than  a  crowned, 
subgrade  is  recommended. 

After  the  subgrade  is  ready  and  forms,  preferably 
steel,  have  been  placed  to  grade,  the  concrete  which 
has  been  mixed  in  a  batch  mixer  to  a  mushy  consis- 
tency is  placed  on  the  freshly  dampened  base.  This 
concrete  is  then  struck  off  with  a  template,  its  strik- 
ing surface  being  faced  with  steel  and  the  extreme 
ends  resting  on  the  side  forms.  This  operation  re- 
duces the  concrete  to  a  roughly  finished  grade,  which 
is  then  floated  by  finishers  working  from  a  bridge.  On 
ordinary  grades  the  coarse  aggregate  is  worked  un- 
der the  surface  of  the  mortar  and  the  finish  left  on  the 
road  is  the  ordinary  texture  of  the  mortar  itself,  a 
smooth  trowelled  finish  similar  to  that  on  a  sidewalk 
not  being  desired  or  required.  A  steel  trowel  should 
never  be  used.  (  )n  heav  y  grades,  say  from  8  to  IS 
per  cent.,  some  artificial  roughness  may  be  provided 
it  desired. 

Alter  the  Concrete  has  hardened  suffieienth  il 
should  be  covered  with  loam  or  sand  to  a  depth  of  a 
couple  of  inches,  and  then  kept  thoroughly  moistened 

for  a  period  of  lo  to  II  days,  depending  on  climatic 
conditions.    W  hile  in  some  instances  it  has  been  con 
sidered  feasible  to  turn  traffic  on  a  newly  laid  pave- 
ment fifteen  .lavs  alter  it  is  laid,  it  is  a  mistaken  policy 
to  use  a  newly  laid  road  befoit  thirty  days. 

Wayne  County.  Michigan,  has'  constructed  since 
T'O")  about  cightv  miles  of  concrete  highway,  built 
almost  entirely  by  day  labor  under  personal  supervi- 
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sion  of  the  countj  commissioners,  The  aggregates 
were  shipped  a  distance  of  about  1()0  miles,  and  their 
pavement  cost  them  from  $1.04  to  $1.74  per  square 
yard  including  excavating  and  drainage,  an  average 
cost  of  $1.27.  The  maintenance  On  these  roads  has 
Keen  less  than  $28.00  per  mile  per  year,  an  extremely 
\<>w  figure  to  keep  the  surface  of  any  road  in  condition. 

Mason  City,  towa,  in  1909-10,  laid  30,000  square 
\ arils  of  concrete  paving'  with  a  maximum  thickness 
of  7  inches  in  the  slab  at  cost  of  $1.26  per  square  yard. 
There  has  been  no  maintenance  on  this  to  date. 

The  State  of  Maryland  has  laid  a  number  of  miles 
of  concrete  highways  in  the  last  two  years.  These 


mads  have  been  laid  over  treacherous  clay  subsoils; 
through  marshes  along  the  eastern  shore,  and  have 
ciuiie  through  these  tests  most  successfully.  The 
pavement  w  hich  has  already  been  laid  in  that  state 
has  cost  from  $0.98  to  $1.35  per  square  yard,  exclusive 
iii  drainage,  and  the  maintenance  up  to  date  has  been 
practically  nothing. 

At  the  National  Conference  on  Concrete  Road 
Building  in  session  at  Chicago,  1914,  a  committee  re- 
ported that  the  average  cost  of  concrete  pavements 
and  highways  in  forty-two  states  was  $1.24  a  square 
yard,  exclusive  of  drainage  and  excavation,  as  authen- 
tic figures  on  this  part  of  the  work  were  not  available. 


Remodelling  a  Septic  Tank  and  Contact  Filter 

Sewage  Plant 


By  Alexander  Potter,  Consulting  Engineer,  New  York 


BY   changing  old   septic   tanks  into  two-storey 
[tnhoff  tanks  and  converting  existing  contact 
beds  into  sprinkling  filters  the  sewage  treat- 
ment plant  at  Moorestown,  N.J.,  built  in  1901 
to  treat  250,000  gal.  daily,  has  been  remodelled  to  han- 
dle a  daily  flow  of  500,000  gals. 

From  a  grit  chamber  sewage  entered  an  open  brick 
septic  tank  75  ft.  long,  25  ft.  6  ins.  wide,  with  an  aver- 
age depth  of  1  ft.    Two  20-in.  brick  walls  divided  it 


tling  capacity  amounts  to  a  retention  of  1.35  hours 
when  the  plant  is  operated  at  the  rate  of  500,000  gals, 
daily.  The  total  capacity  of  the  sludge  digestion  cham- 
ber figured  below  the  level  of  the  walls  is  5,470  cu.  ft., 
about  50  per  cent,  larger  than  required  by  established 
practice.  Three  6-in.  sludge  pipes  extend  down  into 
the  sludge  digestion  chamber  of  each  unit. 

Cost  of  Remodelling 
The  cost  of  remodelling  the  plant  and  enlarging 


Cross-section  showing  old  work  and  modifications. 


into  four  equal  compartments  arranged  so  that  two, 
three  or  four  of  the  chambers  could  be  used  at  any 
one  time. 

The  contact  bed  was  divided  into  four  units,  each 
85  ft.  x  42  ft.,  area,  each  inclosed  by  16-in.  brick  walls. 
Three  of  the  beds  were  filled  to  a  depth  of  4  ft.  with 
slag  ranging  in  size  from  %  to  1^  ins.;  the  fourth  bed 
was  filled  with  cinders. 

The  work  of  remodelling  consisted  in  removing 
the  existing  bottom  and  excavating  to  an  additional 
depth  of  2  ft.  4  ins.  As  the  new  bottom  was  carried 
below  the  foundation  walls  of  the  old  tank  it  was  built 
in  the  form  of  an  arch  to  give  the  necessary  stability 
to  the  walls  and  to  assist  in  the  removal  of  the  sludge. 
In  the  old  septic  tank  the  level  of  the  liquid  was  main- 
tained at  El.  15.  In  the  remodelled  tank  this  was  rais- 
ed to  El.  15.5,  necessitating  the  raising  of  the  outside 
walls  a  height  of  6  ins.  These  changes  increased  the 
depth  of  the  tank  from  7  ft.  to  9.5  ft. 

The  remodelled  tank  consists  of  four  units  each  of 
which  is  again  divided  into  three  compartments  by  a 
false  bottom  constructed  of  2-in.  creosoted  yellow-pine. 
This  false  bottom  makes  a  slope  of  40  deg.  with  the 
vertical.  The  upper  two  compartments  are  settling 
compartments  and  the  lower  and  larger  compartment 
is  the  sludge  digestion  compartment.    The  total  set- 


it  50  per  cent,  to  adapt  it  to  the  present  flow  w  as  as 
follows : 

Cost  of  Remodelling  Plant 

Remodelling  septic  tank  into  two-storey  tank  .  . . 
Construction  of  dosing  tank,  siphon  and  piping  . 

Sprinkling  filter,  %  acre  

Sludge  bed  and  piping  


$3,100 
1,800 
8,300 
300 


Additional  piping  around  plant   1,300 

Final  settling  basin  


500 


Total   $15,300 

The  cost  of  remodelling  the  contact  beds  into  a 
sprinkling  filter  was  somewhat  more  than  was  expect- 
ed as  it  was  found  that  less  than  10  per  cent,  of  the  fil- 
ter medium  of  the  original  beds  could  be  used  in  the 
new  filter. — Engineering  Record. 


Unusual  activity  in  the  manufacture  of  barbed  wire 
is  reported  by  Canadian  steel  mills.  Large  orders  are 
coming  in  from  the  allied  armies  and  nearly  every 
plant  is  working  to  capacity.  It  is  said  that  in  some 
cases  orders  running  into  thousands  of  tons  have  had 
to  be  refused  owing  to  the  impossibility  of  making 
delivery. 
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The  Effect  of  Leaking  Illuminating  Gas  on 

Bituminous  Pavements 

By  George  G.  Warren 


TO  everyone  who  has  had  long  experience  in  bitu- 
minous pavement  construction  and  mainten- 
ance it  is  well  known  that  illuminating  gas 
escaping  from  subsurface  gas  mains  is  very  in- 
jurious to  all  forms  of  bituminous  pavements,  and  yet 
we  frequently  find  representatives  of  gas  companies 
and  city  officials  ridiculing  the  idea  that  gas  can  have 
any  effect  on  such  pavement  surfaces. 

The  fact  is  that  illuminating  gas,  a  bituminous  sub- 
stance, and  hydro-carbon,  quite  similar  in  its  chemical 
composition  to  light  tar  and  oil  distillates,  is  lighter 
and  more  penetrating  than  the  distillates  and  even 
more  rapidly  attacks  and  liquefies  a  bituminous  ce- 
ment, no  matter  whether  the  bitumen  be  a  tar  or  an 
asphaltic  product. 

In  my  thirty  years  of  experience  with  asphalt  and 
other  bituminous  pavement  construction  this  matter 
has  come  up  many  times,  and  generally  the  persistent 
claim  of  the  gas  companies  is: 

1.  That  it  is  ridiculous  to  suppose  that  gas  will  at- 
tack an  asphalt  pavement. 

2.  That  the  gas  mains  have  been  carefully  tested 
by  plugging  holes  through  the  pavement  and  into  the 
ground  and  that  there  are  no  leaks. 

3.  When  the  main  is  on  the  side  of  the  street  op- 
posite a  portion  of  the  street  affected,  it  is  too  far 
away. 

I  would  comment  on  these  points  as  follows: 

1.  There  can  be  no  question  but  that  coal  gas,  be- 
ing a  hydro-carbon  in  gaseous,  and  therefore  its  most 
penetrating  form,  will  attack  any  form  of  bitumen  even 
more  rapidly  than  oil,  just  as  gasoline,  being  more 
penetrating,  will  attack  bitumen  more  rapidly  than 
heavier  oil,  such  as  machine  oil.  for  instance. 

I  particularly  remember  one  extremely  aggravated 
case  on  West  End  Avenue,  Xew  York  City,  about  fif- 
teen years  ago,  which  became  rea fleeted,  and  the  as- 
phalt pavement  again  ruined  within  three  months  after 
it  was  resurfaced,  the  gas  company  having  claimed 
that  they  had  thoroughly  tested  the  mains  and  re- 
paired the  leaks.  Shortly,  subsequent  to  this,  the  gas 
company  was  obliged  to  entirely  relay  the  gas  main 
and  the  pavement  was  again  relaid. 

2.  Even  if  they  dislike  to,  or  will  not  admit  it,  the 
gas  companies  well  know  thai  the  "plugging"  test  only 
sometimes  locates  the  leaks.  They  naturally  dislike 
to  go  to  the  expense  of  tearing  up  and  relaying  pave- 
ments and  excavating  to  and  uncovering  the  mains  un- 
less the  conditions  become  Mich  that  they  are  abs.. 
lutely  required  to  do  so. 

3.  The  leaking  gas  naturally  follows  the  lines  of 
least  resistance,  which  may  be  in  either  a  nearly  ver- 
tical line  and  show  the  result  almost  immediately 
above  the  leak,  or,  what  is  extremely  hard  to  find,  Diaj 
follow  a  long  distance  through  a  vein  of  porous  earth 

or  along  the  space  formed  bj  some  old  settled  trench 

and  reach  the  pavement  Mir  face  a  long  distance  from 

the  leak.  In  such  cases  the  pa'  emenl  is  generally  af- 
fected over  a  large  area,  because  the  earth  has  become 

Abntrfvotod  by  KngtiiccrliiK  nn.l  <  "M  met  lug  from  n  pftptf  lii-fnrr 
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quite  generally  saturated  with  the  gas,  which  gradu- 
ally works  up  to  the  pavement  surface. 

1  remember  a  case  in  about  1888,  on  Rutger  Street. 
L'tica,  N.Y.,  where  the  first  indication  of  trouble  in  t he- 
gas  main  was  the  effect  on  the  asphalt  pavement.  The 
gas  company  claimed  they  had  repaired  the  leak  and 
a  considerable  area  of  pavement  was  relaid.  About  a 
month  later  an  elderly  couple,  while  asleep  in  one  of 
the  residences  nearly  a  block  away,  was  nearly  asphyx- 
iated by  gas  leaking  from  the  street.  Probably  the  gas 
had  first  found  a  partial  outlet,  following  along  a 
vacancy  in  some  trench  settlement,  and  then  through 
the  pavement.  Subsequently  the  leak  became  worse, 
with  the  serious  result  referred  to  above. 

Frequently,  if  not  generally,  the  first  indication  of 
leak  in  the  gas  main  where  the  street  has  a  bituminous 
pavement  is  the  effect  on  the  pavement,  in  which  case 
it  is  good  fortune  that  the  pavement  is  of  a  character 
which  is  affected  by  gas  and  will  permit  the  gas  to 
permeate  the  surface,  thus  lessening  the  chance  of  seri- 
ous casualty  as  above  outlined  in  Utica. 

The  visible  effect  of  leaking  gas  on  a  bituminous 
pavement  is  a  serious  "shifting"  or  "rolling''  of  the 
pavement  in  its  softened  condition,  accompanied  by  a 
breaking  up  of  the  surface  into  a  "crackled*'  appear- 
ance not  unlike  the  folds  or  cracks  in  an  alligator's 
back. 

Generally,  when  this  condition  is  noticed,  a  percep- 
tible odor  of  gas  will  be  found  in  the  pavement  surface, 
but  sometimes  the  leak  may  have  been  repaired  or  the 
gas  taken  another  course  and  the  gas  escaped  so  that 
its  odor  cannot  be  detected,  yet  the  pavement  is  left 
in  a  seriously  damaged  condition.  On  the  other  hand, 
under  certain  subsoil  conditions,  the  earth  below  the 
pavement  may  retain  the  escaped  gas  and  continue  to 
have  its  damaging  effect  for  months,  if  not  years,  after 
the  gas  main  has  been  repaired  and  the  cause  of  the 
trouble  probably  removed. 

The  effect  on  the  pavement  may  extend  for  a  con- 
siderable period  beyond  the  repairs  to  the  gas  main 
unless  steps  are  taken  to  provide  frequent  vents,  left 
open  for  several  days,  if  not  weeks,  after  repairs  to 
the  gas  mains  are  made. 

In  such  cases,  before  making  repairs  to  the  pave- 
ment, its  entire  surface  over  the  main  and  where  the 
surface  shows  the  effect  of  gas  should  be  removed  and 
the  gas  main  should  be  thoroughly  repaired^  renewed 
if  necessary).  After  the  leaks  are  repaired  vents  or 
openings  at  least  1  ft.  square,  extending  from  the  sur- 
face to  the  level  of  the  u;as  main,  should  be  left  open 
for  two  or  three  weeks  or  longer,  if  there  is  still  any 
odor  of  gas,  and  the  openings  then  refilled  and  thor- 
oughly tamped  and  the  pavement  surface  relaid.  With 
this  precaution  the  trouble  will  probably  he  overcome 
if  the  gas  company  has  not  been  too  parsimonious,  in- 
efficient or  incomplete  in  making  of  repairs  to  the  l;.is 
mains. 

In  conclusion  it  may  be  well  to  call  attention  to  a 
pernicious  but  quite  general  custom  of  the  gas  com- 
panies in  their  "hunt"  for  leaks.  I  refer  to  the  custom 
of  having  two  or  three  men.  one  of  them  selected  lor 
his  "smelling"  efficiency.  140  alon^  (he  street  w  heir 
there  are  indications  of  gas  leaks,  hammering  .1  cone 
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shaped  bar  through  the  pavement  into  the  ground  be- 
low.  rhese  holes  are  made  at  intervals  of  a  few  feet. 
I  he  "smeller"  man  puts  his  nose  to  the  holes,  and  if 
he  discovers  a  sufficient  odor  of  gas  to  attract  his  atten- 
tion an  opening  is  dug  to  try  to  discover  the  leak.  If 
the  "smell"  test  does  not  locate  a  leak  apparently  be- 
low  the  hole  it  is  quietly  tilled  with  dirt.  A  few  weeks 
later  the  city  official,  or  the  "poor  devil"  of  a  paving 
contractor,  it  he  happens  to  have  the  pavement  under 
"guaranty."  finds  serious  holes  along-  the  centre  line 
of  the  pavement  and.  not  being  able  to  trace  the  trou- 
ble to  any  cause,  he  makes  the  repair,  if  his  "guar- 
anty "  is  good,  or  "lets  it  slide"  if  he  and  his  "guaranty" 
are  no  good,  and  perhaps  at  the  end  of  a  lawsuit  the 
city  makes  the  repairs. 

The  simple,  but  so  far  as  the  writer  knows  never 
enacted,  cure  for  this  evil  is  an  ordinance  requiring 
gas  C(  impanies,  w  henever  they  want  to  test  their  mains, 
to  cut  openings  of  sufficient  size  through  the  pavement 
to  (.liable  excavation  to  the  gas  main,  absolutely  pro- 
hibiting the  promiscuous  drilling  holes  through  the 
pavement  as  above  described,  and  to  pay  for  making 
a  | » roper  repair  to  the  pavement.  With  the  enactment 
and  enforcement  of  such  ordinances  the  chances  of  lo- 
cating the  leaks  are  greatly  increased  and  the  unfair- 
ness to  the  city  and  contractor  of  making  holes  in  the 
ement  without  adecptately  repairing  them  will  be 
eliminated. 


A  paper  read  before  the  Institution  of  Electrical 
Engineers  some  time  ago  deals  with  the  fundamental 
laws  governing  electrolytic  corrosion  of  iron  in  soils. 
Experimental  data  are  given  showing  the  effect  of  the 
different  factors  that  are  most  likely  to  influence  elec- 
trolytic corrosion  of  buried  pipes  under  practical  con- 
ditions, such  as  current  density  of  discharge,  moisture 
content  of  the  soil,  presence  of  oxygen,  temperature, 
voltage,  and  other  factors.  The  effects  of  earth  resist- 
ance, polarization,  and  surface  film  resistances  are  al- 
so discussed  briefly,  and  tables  are  given  showing  the 
results  of  specific  resistance  and  corrosion  tests  on  a 
lar^e  number  of  soils  taken  from  widely  .scattered 
sources,  which  give  an  idea  of  the  order  of  magni- 
tude of  the  values  of  resistance  and  corrosion  effi- 
ciency that  may  be  expected  under  average  practical 
conditions.  A  number  of  conclusions  are  presented 
showing  briefly  the  effect  of  the  different  variables  in- 
volved and  their  relation  to  some  practical  aspects  of 
the  subject  of  electrolysis. 


As  several  of  our  office  force  often  have  occasion  to 
be  away,  sometimes  for  several  days  during  each 
week,  it  became  necessary  to  provide  a  plan  whereby 
the  regular  office  correspondence  can  be  reviewed  on 
the  return  to  the  office  of  any  of  tbe  force,  writes  a 
Boston  correspondent.  This  is  especially  important 
in  our  line  of  work  for  many  times  a  letter  will  de- 
mand an  immediate  temporary  reply,  while  the  per- 
son to  whom  it  is  directed  may  be  absent.  On  his  re- 
turn, the  details  must  be  taken  up  with  as  little  delay 
as  possible.  To  meet  this  condition  we  provided  two 
daily  files  in  the  form  of  expansible  folders  with  alpha- 
betical indexes.  One  of  these  files  is  used  as  a  tem- 
porary file  during  absence  of  any  of  the  office  force. 
( >u  his  return,  it  is  but  a  simple  matter  quickly  to  re- 
view all  correspondence  while  the  plan  offers  a  very 
simple  method  of  readily  locating  letters  which  may 
be  needed  before  filing  in  our  standard  drawer  files. 
As  soon  as  letters  have  been  reviewed,  the  daily  file  is 
properly  dated  as  well  as  checked  and  correspondence 


then  filed  in  usual  drawers.  By  having  two  of  these 
expansible  folders,  one  is  always  available  for  delayed 
correspondence,  while  the  other  is  in  use  as  a  holder 
f(  »r  daily  letters. 


Slag  Macadam  for  Road  Paving 

IN  London,  Eng.,  experiments  have  been  made  in 
the  use  of  tar  slag  macadam  in  several  streets. 
The  following  report  of  the  results  as  observed 
thus  far  is  given  by  Municipal  Engineering: 
In  St.  Marylebone  the  material  was  laid  in  two 
coats  and  rolled,  the  surface  being  covered  with  fine 
granite  chippings,  and  the  total  thickness  when  finish- 
ed being  4y2  inches.  The  price  varied  from  4s.  to  4s. 
8d.  ($1  to  $1.15)  per  yard  super,  and  the  paving  is  said 
to  be  wearing  well. 

The  New  Eltham  and  Sidcup  road,  trial  length,  was 
laid  down  in  July,  1911,  by  the  Kent  County  Council 
by  arrangement  with  the  road  board.  The  material 
used  was  blast  furnace  slag  ranging  from  2*4  inches 
down  to  }i  of  an  inch.  When  laid  in  one  coat  of  mix- 
ed gages,  the  proportions  are  about  60  per  cent,  rang- 
ing from  2%-  inches  down  to  1)4  inches,  30  per  cent, 
from  1%  inches  down  to  }i  inch,  10  per  cent,  from 
inch  down  to  y2  inch.  The  binder  used  is  distilled 
tar,  without  any  admixture  of  other  material,  and  after 
first  setting  it  is  not  affected  by  normal  changes  of 
temperature.  The  cost  per  yard  super,  was  3s.  3d.  as 
paid  to  contractors,  and  the  paving  has  stood  well  and 
is  said  to  be  satisfactory.  Another  section,  79Al/>  super, 
yards,  on  the  same  road,  laid  with  the  same  material, 
is  also  satisfactorily  reported  upon.  The  road  board 
says : 

"This  section  is  quite  good,  and  shows  comparative- 
ly little  wear.  The  roadway  on  both  sides  of  this  sec- 
tion is  properly  curbed  and  channeled ;  and  has  proper- 
ly constructed  footpaths.  These  abutments  give  con- 
siderable support  to  the  material  forming  the  carriage- 
way, preventing  lateral  thrust,  and  enabling  better  ini- 
tial consolidation." 

In  the  borough  of  Wandsworth  on  the  Portsmouth 
road,  trial  lengths  were  laid  for  the  express  purpose  of 
making  comparisons  between  the  rates  of  wear  of  pre- 
viously treated  tarred  granite  when  compared  with 
similarly  treated  tarred  slag  macadam.  A  section  of 
the  latter — 1,629.16  super,  yards — was  completed  in 
August,  1911,  coated  slag  being  spread  in  two  layers, 
first  layer  graded  from  2*/>  inches  down  to  l*/>  inches, 
second  layer  from  \  T/z  inches  to  x/z  inch,  surface  finish- 
ed with  fine  chippings.  The  cost  per  yard  super,  was 
4s.  ($1).  The  condition  of  this  section  is  said  to  be 
good,  and  the  surface  wearing  uniformly. 

The  New  York  State  Highway  Commission  last 
year  laid  some  sample  slag  pavements,  some  report  of 
which  is  made  by  Division  Engineer  F.  S.  Strong  in 
the  official  organ  of  the  commission,  from  which  the 
following  is  derived : 

The  types  in  which  the  use  of  slag  is  allowed  in- 
clude plain  concrete  pavements,  concrete  pavements 
with  bituminous  surfacing,  Hassam  concrete  pave- 
ments, water-bound  slag  macadam  with  and  without 
glutrin,  some  with  limestone  screenings  and  some  with 
slag  screenings,  and  bituminous-bound  slag  macadam 
highways.  Much  of  this  work  is  now  under  contract, 
and  a  considerable  portion  of  it  will  be  completed  this 
year.  The  material  is  also  being  used  to  some  little 
extent  as  a  surfacing  material  in  the  repairing  of  old 
macadam  pavements. 

It  is  believed  that  the  careful  and  continuous  future 
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inspection  of  the  highways  built  of  slag  will  produce 
valuable  information  and  statistics  of  its  merits  as  a 
road  metal. 

A  big  bulk  of  the  slag  available  in  the  section  of 
the  state  referred  to  consists  of  blast  furnace  slag. 
However,  in  the  further  reduction  of  pig  iron  in  the 
production  of  steel,  various  processes  are  used,  as,  for 
instance,  in  the  open-hearth  furnace,  where  the  crude 
metal  is  further  purified,  here  again  a  flux  is  used 
which  rises  to  the  surface  of  the  molten  mass  as  slag. 
Slag  formed  in  this  operation  has  been  used  but  very 
little  on  account  of  the  small  quantities  available  for 
highway  purposes,  although  it  possesses  many  desir- 
able qualities,  such  as  hardness,  toughness  and  excel- 
lent cementing  qualities. 

In  the  vicinity  of  Youngstown,  Ohio,  in  1909,  the 
office  of  public  roads,  in  co-operation  with  the  Carnegie 
Steel  Company,  conducted  a  series  of  experiments  to 
determine  the  best  method  of  utilizing  this  slag  for 
road  construction.  In  the  experiments  at  this  place, 
the  blast  furnace  slag  was  taken  from  a  bank  that  had 
aged  about  two  years,  the  material  of  which  came  from 
six  blast  furnaces  of  the  same  type.  A  steam  shovel 
was  used  to  load  the  slag  from  the  bank  into  large 
gondola  cars.  These  cars  were  drawn  to  a  gravity 
screen,  where  the  slag  was  dumped  into  a  chute  and 
pased  over  the  screen  to  separate  into  proper  sizes. 
After  passing  over  this  screen,  it  was  taken  by  rail  to 
a  site  about  \  l/2  miles  from  the  road  upon  which  it  was 
to  be  used,  unloaded  and  hauled  to  the  road. 

These  experiments,  as  shown  by  the  bulletins  issued 
by  the  office  of  public  roads,  proved  very  interesting, 
and  demonstrate  that  there  is  a  field  for  blast  furnace- 
slag  in  the  construction  of  highways,  and  the  results 
were  so  favorable  that  the  various  counties  and  the 
State  Highway  Department  of  Ohio  have  adopted 
standard  specifications  for  the  use  of  this  material. 
Various  reports  of  inspections  made  of  these  roads 
show  that  they  have  stood  up  well,  and,  owing  to  the 
cheapness  in  the  first  cost  of  this  material  and  the  light- 
ness in  weight,  the  investment  in  a  slag  furnace  maca- 
dam pavement  from  an  economic  standpoint  would 
seem  to  compare  favorably  with  that  of  a  stone  maca- 
dam pavement. 

Since  the  completion  of  these  experiments,  which 
were  conducted  with  slag  which  was  not  run  through  a 
crusher,  but  was  taken  directly  from  bank  and  screen- 
ed, slag  pavements  have  been  constructed  from  com- 
mercial blast  furnace  slag,  the  slag  being  carefully 
sorted  to  obtain  the  best  materials  and  run  through  a 
regular  stone  crusher  in  order  to  obtain  the  propel 
sizes  for  use  in  the  various  courses  of  macadam,  result- 
ing in  superior  types  of  construction  and  more  uniform 
and  lasting  types  of  pavements. 

In  the  vicinity  of  Buffalo,  where  there  are  many 
large  blast  furnaces,  this  s';i-  has  been  used  to  some 
little  extent  for  highway  work,  although  no  intelligent 
effort  v\  as  made  to  obtain  a  hi.^h -class  construction,  due 
to  the  lack  of  available  money  lor  said  purposes  in  the 
localities  where  the  work  was  done.  Yet  this  material 
is  found  to  consolidate  under  traffic  without  rolling, 
harden  and  smooth  out,  making  an  excelled  country 
road.  Where  incisions  were  made  in  some  of  these 
roads  for  various  purposes,  it  was  found  almost  as  dilli 
CUlt  to  cut  through  this  material  as  to  cut  through  a 
concrete  foundation  for  brick  pavement. 

At  the  beginning  of  1913  a  plant  was  established  in 
connection  with  the  Buffalo  Union  Iron  Furnace  to 
take  over  the  slag  product  of  these  blast  furnaces  and 
produce  therefrom  a  commercial  product  to  be  known 


as  crushed  screened  slag  for  railroad  ballasting  and 
highway  surfacing  purposes.  During  the  season  of 
1913  a  considerable  amount  of  this  material  was  used 
on  town  highways,  and  reports  received  from  various 
town  and  county  superintendents  in  districts  where 
this  material  was  used  stated  that  satisfactory  results 
w  ere  obtained,  although  thus  far  it  is  too  early  to  reach 
anv  conclusion  as  to  the  definite  we  aring  qualities  oi 
this  material. 

In  reference  to  the  use  of  slag  product  in  the  open- 
hearth  process  in  the  manufacture  of  steel,  perhaps 
some  of  the  most  successful  work  of  this  kind  in  the 
construction  of  streets  or  highways  is  that  which  has 
been  done  in  the  city  of  Cortland.  In  this  city  the  first 
slag  street  was  constructed  ten  years  ago  as  a  water- 
bound  macadam  highway,  and,  according  to  the  city 
authorities,  has  given  excellent  results  ever  since.  They 
also  have  other  water-bound  slag  roads  which  have 
been  built  c i  14 1 1 1  years  with  practically  no  repairs  of 
any  nature.  During  the  last  four  or  five  years  the  city 
authorities  have  used  a  bituminous  or  asphaltic  binder 
in  the  construction  of  the  slag  streets,  using  the  pene- 
tration method  with  excellent  results.  The  slag  after 
being  cooled  is  crushed  in  an  ordinary  stone  crusher, 
the  larger  pieces  being  used  in  the  bottom  course, 
which  is  bound  witli  loam.  For  the  body  of  the  top 
course,  a  slag  varying  in  sizes  from  -}A  inch  up  to  2 
inches  is  used.  This  top  course  has  a  finished  depth  of 
3  inches,  and  is  bound  with  a  gallon  to  a  gallon  and  a 
half  of  asphaltic  binder  to  the  square  yard;  is  then 
tilled  with  slag  screenings  and  rolled.  These  streets 
have  also  the  appearance  of  sheet  asphalt  pavements 
and  are  standing  up  well  under  fairly  heavy  traffic. 

The  authorities  of  the  Toronto  Observatory  have 
been  seeking  an  eligible  site  wdiereon  to  mount  the 
giant  reflector  of  72-in.  aperture  now  in  course  of  con- 
struction. After  much  examination  a  suitable  station 
has  been  found  on  a  small  hill  732  ft.  high,  about  seven 
miles  from  Victoria.  For  air  transparencv  the  situa- 
tion is  admittedly  inferior  to  the  Lick  Observatory, 
but  it  possesses  some  compensating  advantages.  Tlie 
Government  of  British  Columbia  will  assist  the  enter- 
prise to  the  extent  of  purchasing  the  land — 50  acres — 
and  constructing  a  road  to  the  top  of  the  hill.  The 
disc  of  the  minor  is  reported  to  be  ready  for  ship- 
ment, and  the  constructors  hope  to  erect  tlie  telescope 
next  year. 


A  tunnel  14  miles  long  through  the  Caucasus 
Mountains  has  been  proposed  by  a  Russian  commit- 
tee. Through  this  tunne!,  which  will  have  great  strate- 
gical value,  the  railroad  between  W'a'dika w kas  and 
Titlis  will  be  shortened  about  (H)  miles.  The  distance 
along  the  railroad  is  now  720  miles.  The  report  states 
that  the  geological  conditions  are  very  favorable  and 
that  obstacles  like  those  encountered  at  the  Simplon 
tunnel  are  not  to  he  expected.  The  temperature  in  the 
tunnel  can  be  kept  at  75  dog.  I'ahr.  As  the  elevation  of 
the  tunnel  is  between  4,500  and  5  000  ft.  above  sea  level 
no  large  subterranean  Hows  of  water  will  be  encoun- 
tered. From  a  geological  point  of  view  no  reasons  pre- 
vail why  changes  should  be  made  in  the  proposed 
route.  The  work  is  estimated  to  require  ten  years  to 
ci  nnplete. 

The  proper  amount  of  water  to  be  used  in  mixing 
concrete  is  that  amount  which  will  produce  a  mixture 
of  the  specified  consistency.  The  consistency  of  the 
mixture  should  be  carefully  watched,  ami  not  the  dose 
of  water. 
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I  i-[  and  West    From  Coast  to  Coast 


EASTERN  CANADA 

Damage  estimated  at  $10,000  was  caused  by  a  fire  which 
occurred  in  the  auditorium  of  a  new  $50,000  theatre  at  Brock- 
ville.  Ont. 

The  Hamilton  City  Council  has  decided  to  submit  a  by- 
Liu  authorizing  the  raising  of  $650,000  for  laying  storm  over- 
flow sewers. 

At  Chatham,  Out.,  a  mill,  dry  kilns  and  boiler  house  be- 
Ioiiuhil;  to  the  Sutherland  lnnes  Company,  have  been  des- 
troyed  by  tire.    The  extent  of  the  loss  is  not  known. 

The  Hawkesbury  Board  and  Paper  Mills  have  in  con- 
templation the  construction  of  a  paper  and  board  mill  at 
Hawkesbury.  Ont.  It  is  not  anticipated  that  the  erection  of 
the  building  will  take  place  this  year. 

At  Halifax,  N.S.,  a  business  block  on  the  corner  of  Bur- 
lington. Argyle  and  Sackville  streets,  has  beeri  destroyed  by 
tire.  The  stone  front  is  reported  to  have  been  destroyed 
and  the  loss  is  estimated  at  $125,000. 

Essex  Motor  Cycle  &  Machine  Company,  Limited,  has 
been  incorporated  with  head  office  at  Essex,  Ont.,  and  a 
capital  of  $100,000.  The  new  company  will  engage  in  the 
manufacture  of  motors  and  motor  cycles. 

The  new  drill  hall  in  course  of  construction  on  St.  Louis 
Street,  Quebec,  for  the  Dominion  Government,  is  nearing 
completion.  The  building  is  stone  construction  and  will  cost 
about  $150,000.    Mr.  D.  Ewart,  Ottawa,  is  the  architect. 

The  parish  of  St.  Anne  de  la  Pocatiere,  Que.,  is  erecting 
a  college  of  stone,  terra  cotta  and  reinforced  concrete  con- 
struction, at  a  cost  of  $400,000.  Already  the  walls  have  been 
erected  and  work  is  being  pushed  as  rapidly  as  possible. 

The  plant  of  the  Canadian  Metal  Products,  Limited, 
Guelph,  Ont.,  is  at  present  working  at  capacity.  The  com- 
pany are  said  to  have  secured  a  share  of  the  present  boom 
in  that  line  of  business  and  the  prospects  for  a  good  year 
are  very  bright. 

A  report  comes  from  Windsor,  Ont.,  that  government 
contracts  aggregating  about  half  a  million  dollars  have  been 
closed  with  manufacturers  of  Windsor,  Walkerville  and  Sand- 
wich for  war  supplies,  including  automobiles,  ammunition, 
motor  trucks,  etc. 

The  first  definite  proposition  for  the  erection  of  houses 
under  the  new  Housing  Law,  has  been  made  to  the  St.  John, 
X.B.,  City  Council  by  Mr.  Arthur  H.  Likely,  who  owns  a 
large  building  tract  at  East  St.  John.  He  proposes  to  or- 
ganize a  company  to  build  500  workmen's  houses. 

At  St.  John,  N.B.,  the  new  post  office  which  the  Dom- 
inion Government  is  erecting  on  Prince  William  Street  at  a 
cost  of  $500,000,  is  rapidly  nearing  completion.  Mr.  G.  E. 
Fairweather,  St.  John,  is  the  architect,  and  Messrs.  Rhodes 
Curry  Company,  Amherst,  N.  S.,  are  the  general  contractors. 

A  Machinery  Hall,  estimated  to  cost  $145,000,  is  to  be 
erected  at  the  Exhibition  Grounds,  Toronto,  according  to 
plans  prepared  by  Mr.  G.  W.  Gouinlock.  The  building  is 
to  be  of  concrete,  steel  and  brick  construction.  Tenders  are 
to  be  called  shortly  with  a  view  to  starting  the  work  this  fall. 

The  Gilson  Manufacturing  Company,  Limited,  Guelph, 
Ont.,  has  received  an  order  for  several  hundred  gasoline 
engines.  These  engines,  ranging  from  2  to  8  h.p.,  will  be 
used  for  operating  concrete  mixers,  hoists,  etc.  The  order 
is  said  to  have  been  obtained  from  the  largest  manufacturers 
of  concrete  machinery  in  the  world. 


The  International  Engineering  Works,  Toronto,  have 
been  awarded  the  contract  for  four  Continental  type  Robb 
Scotch  boilers  of  250  h.p.,  for  installation  in  connection  with 
the  filtration  plant  extension  at  Toronto  Island,  the  general 
contractors  for  which  are  the  John  ver  Mehr  Engineering 
Company  and  Wm.  Cowlin  &  Sons,  both  of  Toronto. 

At  Toronto,  Ont.,  the  Advisory  Industrial  Committee 
has  passed  an  appropriation  of  $25,000  to  be  used  for  the 
purchase  of  engines,  generators  and  other  machinery  in  con- 
nection with  the  equipment  of  the  new  Technical  School. 
A  request  will  be  made  to  the  Board  of  Control  for  the 
necessary  funds  and  it  is  said  that  the  purchase  of  Canadian- 
made  machinery  will  be  effected  as  far  as  possible. 

One  of  the  most  extensive  jobs  being  carried  out  in 
Montreal  is  the  construction  of  underground  conduits  in  the 
down-town  section  of  the  city.  The  work  is  being  hurried 
forward  by  Mr.  G.  M.  Gest,  the  contractor  for  the  city.  The 
laying  of  the  lighting,  power  and  other  cables  and  the  con- 
nection of  these  with  the  various  offices,  stores,  and  houses 
will  be  made  next  spring. 

The  Department  of  Railways  and  Canals  and  the  muni- 
cipalities which  use  the  Welland  Canal  as  a  source  of  water 
supply  have  entered  into  an  agreement  by  which  the  govern- 
ment proposes  to  construct  a  pipe  line  from  Lake  Erie  to 
supply  reservoirs  of  towns.  The  offer  of  the  municipalities 
of  St.  Catharines,  Welland,  Thorald  and  Merritton  to  pay 
jointly  an  annual  rental  of  $10,000  per  year  for  thirty  years, 
has  been  accepted.  The  work,  which  will  cost  over  a  mil- 
lion dollars,  will  be  undertaken  by  the  Government. 

At  Hamilton,  work  is  in  progress  on  a  soap,  factory,  esti- 
mated to  cost  $1,000,000,  for  Messrs.  Proctor  &  Gamble  Com- 
pany. The  buildings  are  to  be  of  reinforced  concrete,  hoi- 
Hamilton  has  been  awarded  to  Messrs.  Stone  &  Webster 
Company,  of  Boston.  Contracts  for  the  steel  work  were 
awarded  some  time  ago  to  the  Hamilton  Bridge  Company. 
It  is  said  that  all  sub-contracts  will  be  awarded  in  Canada 
and  that  Canadian  goods  and  Canadian  workmen  will  be 
given  preference  throughout.  The  new  building  will  be 
twelve  storeys  high  and  contain  250  rooms.  The  total  ex- 
penditure involved  is  $1,000,000. 

Several  large  steel  bridges  are  now  under  construction 
in  New  Brunswick.  The  spandrel  arch  bridge  at  St.  John, 
which  bridges  the  Reversing  Falls,  and  which  will  be  utilized 
for  street-car  and  general  traffic,  is  well  advanced.  The  east 
and  west  spans  have  been  united  in  the  centre,  and  the  re- 
mainder of  the  work  will  be  completed  in  time  for  use  next 
spring.  The  new  steel  bridge,  which  the  provincial  govern- 
ment is  constructing  at  Grand  Falls,  is  almost  completed, 
and  in  a  few  days  the  finishing  touches  will  have  been  made 
to  the  new  bridge  which  crosses  the  Miramichi  River  at 
Newcastle.  In  addition  to  these  structures  two  large  steel 
bridges  for  the  use  of  the  Valley  Railway  are  in  contempla- 
tion. The  C.  P.  R.  also  has  under  consideration  the  build- 
ing of  a  new  cantilever  bridge,  of  a  somewhat  different  type 
from  that  now  used  by  the  railway  at  the  Falls,  St.  John. 


WESTERN  CANADA 

At -Victoria,  B.C.,  extensions  to  the  post  office  are  being 
carried  out  at  a  cost  of  $150,000.  The  general  contractors 
are  the  McAlpine,  Robertson  Construction  Company,  Van- 
couver. 

The  Winnipeg  City  Council  has  succeeded  in  obtaining 
a  loan  of  $2,000,000  for  continuing  the  Shoal  Lake  water 
scheme.  It  is  said  that  the  work  will  now  proceed  without 
cessation  for  at  least  another  year. 

The  Dominion  Government  is  constructing  a  reinforced 
concrete  grain  elevator  at  Vancouver,  B.C.  Bids  for  the  con- 
tract will  be  received  by  the  Department  of  Trade  and  Com- 
merce, Ottawa,  up  to  November  13. 

The  new  $50,000  addition  to  the  Dominion  Government 
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building  at  New  Westminster,  B.C.,  is  practically  completed. 
It  is  anticipated  that  the  various  office  staffs  will  be  in  occu- 
pation of  the  new  building  in  the  immediate  future. 

Work  on  the  Government  Immigration  building  at  Van- 
couver, B.C.,  is  now  under  weigh.  The  structure  is  to  be 
five-storey,  220  x  64,  brick  and  steel,  and  is  estimated  to  cost 
$350,000.  Messrs.  Geo.  Snider  &  Brethour  are  the  general 
contractors. 

In  the  October  14  issue  of  the  Contract  Record  it  was 
erroneously  reported,  on  page  1282,  that  the  fire  losses  at 
Saskatoon  during  the  month  of  August  last  amounted  to 
rather  more  than  three  million  dollars.  The  actual  figures 
were  $3,037.50. 

The  contract  has  been  let  to  Mr.  J.  W.  Pike,  of  Van- 
couver, for  the  construction  of  an  8-ft.  dyke  and  20-ft.  ditch 
at  Richmond,  B.C.  The  work  will  involve  an  expenditure  of 
about  $26,000.  The  object  is  to  prevent  periodical  floodings 
of  this  district. 

The  exterior  work  on  the  new  armoury  which  is  being 
erected  at  Winnipeg  for  the  Dominion  Government,  at  a 
cost  of  more  than  half  a  million  dollars,  is  nearing  comple- 
tion. The  general  contractors  are  Messrs.  Carter-Halls-Al- 
dinger  Company,  Winnipeg. 

At  Vancouver,  B.C.,  the  Union  Steamship  Company  has 
made  an  offer  to  the  civic  bridges  and  railways  committee 
to  construct  a  bridge  over  the  C.  P.  R.  tracks  at  the  foot 
of  Carrall  street,  on  plans  approved  by  the  committee,  and 
the  company  has  been  requested  to  furnish  plans  for  approval. 

The  new  marine  railway  dry  dock  constructed  by  the 
Dominion  Government  at  Selkirk,  Man.,  has  been  formally 
opened.  The  new  dock  will  be  capable  of  accommodating 
boats  up  to  1,500  tons  capacity.  The  Crandall  Engineer- 
ing Company  were  the  contractors  and  Mr.  Sweeney,  Dis- 
trict Engineer. 

Members  of  the  Regina  Engineering  Society  visited 
Moose  Jaw  recently  on  the  invitation  of  the  City  Commis- 
sioners. The  company,  which  included  Mr.  R.  O.  Wynne- 
Roberts,  Consulting  Engineer,  Regina,  made  an  inspection 
of  the  principal  civic  works,  and  were  also  entertained  at 
luncheon  in  the  Royal  George  Hotel. 

The  Calgary  Branch  of  the  Canadian  Society  of  Civil 
Engineers  entertained  the  engineers  in  attendance  at  the  re- 
cent International  Irrigation  Congress.  Mr.  II.  B.  Muckles- 
ton,  Assistant  Engineer,  Department  of  Natural  Resources, 
C.  P.  R.,  and  chairman  of  the  branch,  presided,  and  sev- 
eral interesting  addresses  were  delivered  during  the  evening. 

The  Dominion  Construction  Company,  Vancouver,  have 
been  awarded  the  contract  for  the  erection  of  an  addition 
to  the  provincial  court  house  building,  the  contract  price 
being  $56,000.  The  plans  call  for  a  three-storey  structure 
to  face  on  Clarkson  Street  and  connect  with  the  present 
building.  Actual  construction  work  will  begin  without  delay. 
Messrs.  Gardiner  &  Mercer  are  the  architects. 

At  New  Westminster,  B.C.,  pile  driving  has  been  started 
at  the  waterfront  in  connection  with  a  new  building  to  be 
erected  for  Mr.  Jos.  Meyers.  The  structure  will  comprise 
coal  bunkers,  storage  sheds  and  office,  132  x  115  feet.  The 
total  cost  will  be  about  $8,000.  I  Mans  for  the  superstructure 
are  being  prepared  by  Messrs.  Gardiner  &  Mercer,  architects. 
The  Fraser  River  Pile  Driving  Company  have  the  contract 
for  the  pile  driving. 

It  is  announced  that  practically  half  the  main  line  of 
the  Canadian  Pacific  Railway  between  Fori  William  and 
Vancouver  is  now  double-tracked  Mr,  I.  G  Sullivan,  Chief 
Engineer  of  the  company,  has  stated  that  350  miles  of  double- 
tracking  has  been  completed  lln^  year  between  Brandon  and 
the  Pacific  Coast.  I'rior  to  tin  year  the  road  had  been 
double-tracked  between  Fori  W  illiam  and  Brandon,  a  dis- 
tance of  559  miles,  making  a  total  of  909  miles  completed 
to  date. 


Personal  Mention 


Hon.  Colin  H.  Campbell,  former  Attorney-General  and 
later  Minister  of  Public  Works  in  the  Manitoba  Cabinet,  died 
a  few  days  ago  at  his  home  in  Winnipeg. 

Mr.  F.  W.  Thorold,  Toronto,  has  been  appointed  Con- 
sulting Engineer  to  the  Board  of  Water  Commissioners, 
Port  Hope,  in  connection  with  the  installation  of  a  complete 
system  of  water  filtration.  Tenders  are  now  being  called 
for  the  intake. 

Mr.  R.  C.  Mission,  sales  manager,  eastern  division  of 
the  Sherwin-Williams  Company  of  Canada,  Limited,  has  been 
appointed  manager  of  the  eastern  division  with  headquarters 
at  Montreal.  Mr.  Mission  has  been  connected  with  the 
Sherwin-Williams  company  since  its  inception  in  1895,  his 
first  position  being  that  of  travelling  representative  in  East- 
ern  Canada. 

John  F.  Connolly,  Contractor 

Mr.  John  F.  Connolly,  President  of  the  Connolly-Agnew 
Construction  Company,  general  contractors,  Toronto,  was 
born  in  1864.  Educated  at  the  Jacques  Cartier  Model  School, 
Catholic  High  School  and  Victoria  College,  he  became  an 


Mr.  John  F.  Connolly. 


accountant  with  Messrs.  J.  D.  Adams  &  Company,  Montreal, 
in  1892.  Five  years  later  he  was  agent  at  Montreal  for  the 
Allan  Steamship  Line.  He  became  identified  with  contract- 
ing work  in  1889,  being  partner  in  the  firm  of  Clarke  &  Con- 
nolly. In  1*99  Mr. Connolly  entered  the  contracting  busi- 
ness on  his  own  account,  and  founded  the  present  company 
on  January  1,  1914.  During  his  career  he  has  carried  out 
many  important  constructional  undertakings,  of  which  a  few- 
are  sewerage  systems  at  Prcscott.  Cornwall,  Smiths  Falls, 
Gananoquc,  St.  Thomas,  Out.,  and  Newcastle,  X.U.  He  also 
built  some  sections  of  trunk  sewers  at  Toronto,  Sault  Ste. 
Marie,  Ont..  and  Winnipeg,  and  constructeo  waterworks  sys- 
tems at  Steelton,  Midland,  Arnprior.  Tort  Elgin,  Mt.  Forest, 
St.  Marys,  Owen  Sound.  Amherst.  N.S..  and  Richelieu,  Que. 
Other  works  carried  out  by  Mr.  Connolly  include  the  con- 
struction of  36  x  42-inch  mains  at  Toronto,  sewage  disposal 
works,  sewerage  and  water  systems  at  Bowmanville.  Weston. 
Ont.,  and  other  centres.  His  favorite  recreations  are  curling, 
angling  and  bridge. 

Mr.  O.  W.  Smith.  \.  M.  Can.  Soc.  C  E„  who  is  the 
contributor  of  an  article  in  this  issue  of  the  Contract  Record, 
is  a  native  of  Nova  Scotia,  having  been  bom  at  Port  Wil- 
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hams,  king's  County,  in  1S7<>  lie  was  educated  at  the 
Windsor  Collegiate  School,  matriculating  into  King's  Col- 
lege. Windsor,  in  1  S'>3.  lie  entered  the  Civil  Engineering 
Course  and  tour  years  later  obtained  the  degree  of  Bachelor 
ol  Engineering.  During  the  next  two  years  ne  was  engaged 
19  instrument  man  on  the  location  of  the  Crow's  Nest  Pass 
Railway  From  18lW  to  1902  he  was  construction  engineer 
of  tlu-  Inverness  and  Richmond  railway  and  the  Cape  Breton 
railway  From  1902  to  1904  he  tilled  the  position  of  engineer 
in  charge  of  sewage  works  at  Wolfville  and  Amherst,  N.  S. 
From  llH)4  to  1906  he  was  in  charge  of  the  Regina  water 
and  sewage  works  and  the  year  following  saw  him  in  charge 
oi  design  and  construction  of  electric  lighting,  sewage  and 
waterworks  at  Indian  Head.  During  the  years  of  1907-1910 
he  was  a  member  of  the  firm  of  Gait  &  Smith,  civil  and  sani- 
tarj  engineers.  Toronto.  Since  1910  Mr.  Smith  has  been  a 
consulting  and  contracting  engineer  at  Regina,  Sask. 

Mr.  W.  N.  Ashplant,  City  Engineer,  London,  Ont.,  has 
offered  his  services  with  the  second  army  contingent.  Mr. 
7th  Fusiliers  of  London,  Ont. 

Mr.  R.  A.  Campbell  has  resigned  his  position  as  super- 
intendent of  the  Tagona  Water  &  Lake  Company,  Sault  Ste. 
Marie.    His  successor  is  Mr.  R.  D.  S.  Buckstedt. 

Professor  E.  Brydone-Jack  presided  over  the  inaugural 
meeting  of  the  Manitoba  Branch  of  the  Canadian  Society  of 
Civil  Engineers,  which  was  held,  October  8,  at  Winnipeg. 
Mr.  W.  G.  Chace.  Chief  Engineer  of  the  Greater  Winnipeg 
Water  District,  addressed  the  meeting  on  some  important 
features  of  the  Shoal  Lake  water  project. 


A  Large  Rock  Crusher 

A  rock  crusher,  of  the  jaw  type,  recently  built  by  Allis- 
Chalmers  Manufacturing  Company,  is  of  an  unusual  size 
and  capacity.  The  overall  dimensions  are,  length  29  ft.  9*4 
in.,  breadth,  16  ft.  5  13-16  in.,  and  height  17  ft.  3  in.,  and  the 
approximate  weight  is  510,000  lbs.  The  frame  is  made  of 
cast  steel,  the  ends  being  of  the  hollow  box  section  type  with 
internal  ribs,  and  the  sides  of  ribbed  section.  Liberal  di- 
mensions were  used  throughout.    The  pitman  is  made  of 


66  in.  x  84  in.  Allis-Chalmers  Jaw  Crusher. 


cast  steel  of  extra  strong  box  section  and  is  fitted  with  a 
removable  cap  which  facilitates  handling  and  makes  it  un- 
necessary to  take  out  the  entire  pitman  to  re-babbitt  the 
eccentric  bearing  in  the  cap.  The  pitman  is  provided  with 
large  grease  cups  for  lubrication,  and  arrangements  are  also 
made  for  oil  lubrication  by  means  of  a  continuous  pressure 
system.  The  eccentric  or  pitman  shaft  is  made  of  the  best 
quality  forged  steel,  heat  treated,  20  in.  x  24  in.,  finished  diam- 
eter, with  the  eccentric  key  forged  on.  The  swing  jaw  shaft 
is  also  made  of  the  best  quality  forged  steel  21  in.  diameter. 
The  swing  jaw  weighs  70,000  lbs.  without  the  jaw  plates. 
It  is  made  of  cast  steel,  bored  for  the  swinging  shaft,  and 


machined  on  the  face  for  the  receiving  jaw  plates  and  on 
I  he  back  for  toggle  seats.  The  cast  iron  flywheels  are  each 
12  ft.  in  diameter.  The  crusher  has  a  receiving  opening 
66  in.  x  84  in.  In  operation  the  machine  produces  about  300 
tons  an  hour  with  a  maximum  opening  of  4%  in.  between 


Swing  jaw,  with  jaw  plates  removed,  of  Allis-Chalmers  crusher. 

the  jaws,  but  if  the  machine  were  opened  up  to  6-in.  the 

capacity  would  be  increased  about  20  per  cent.    From  200 

h.p.  to  250  h.p.  is  required  to  operate  it,  depending  on  the 
character  of  the  stone. 


Book  Reviews 

Cast  Iron  and  Steel  Pipes.  By  John  Sharp  (New  York; 
Messrs.  Longmans,  Green  &  Company).  The  author  of  this 
book,  which  cannot  fail  to  be  received  with  much  interest 
by  engineers  and  contractors,  has  had  extended  experience 
in  this  field  and  shows  an  expert  knowledge  of  the  subject 
in  the  observations  and  formulae  which  he  adduces.  The 
book  covers  all  the  important  phases,  special  attention  be- 
ing devoted  to  tests  and  to  corrosion.  The  author  enters 
into  an  examination  of  "some  of  the  more  outstanding  chem- 
ical and  physical  conditions  which  contribute  to  the  com- 
parative success  or  failure  of  either  quality  of  pipe  and  which 
it  is  the  desire  of  all  engineers  and  other  authorities  to  an- 
ticipate in  the  interest  of  the  communities  by  whom  they  are 
appointed."  The  value  of  the  work  is  enhanced  by  tables 
and  diagrams. 

The  Link-Belt  Company,  Chicago,  111.,  have  just  issued 
their  new  locomotive  book,  No.  158,  which  shows  the  pos- 
sibilities of  this  equipment  in  regard  to  the  efficient  and  ex- 
peditious handling  of  material.  In  the  one  machine  there  is 
combined  a  portable  hoisting  engine,  swinging  derrick,  grab 
bucket  unloader  and  switch  engine.  The  cranes  are  adapted 
to  a  wide  range  of  service  and  conditions.  Their  applications 
are  well  illustrated  in  the  booklet. 


The  substructure  of  a  bridge  for  the  Intercolonial  Rail- 
way over  the  Nashwaak  River,  N.B.,  consisting  of  two  abut- 
ments and  four  piers,  has  been  completed  by  Messrs.  Baird 
&  Howie,  contractors,  Fredericton,  N.B.  Foundation  work 
involving  some  difficulty  was  encountered,  one  of  the  piers 
reaching  30  ft.  below  water  level,  while  below  this  again 
excavation  to  bedrock  was  necessary.  The  greater  propor- 
tion of  the  concrete  work  on  the  piers  and  abutments  was 
run  last  winter  under  severe  weather  conditions,  with  no 
detrimental  effect.    The  substructure  will  cost  about  $45,000. 


Contracts  Department 


News    of   Special   Interest   to   Contractors,   Engineers,   Manufacturers  and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage  and 
Roadways 

Aldborough  Township,  Ont. 

The  Township  Council  is  contemplat- 
ing carrying  out  extensive  repairs  to  the 
Oxford  &  Leibner  drains.  Mr.  G.  A. 
McCubbin,  Chatham,  is  the  engineer, 
and  Mr.  E.  A.  Hughill,  Rodney,  is  the 
clerk. 

Amherstburg,  Ont. 

Bids  were  received  from  the  follow- 
ing for  cement  pavement  work  on  Rich- 
mond Street,  at  an  estimated  cost  of 
$8,667.60:— W.  C.  McGee,  and  W.  G.  H. 
Pettypiece,  Amherstburg;  the  Cadwell 
Sand  &  Gravel  Company,  Windsor.  It 
is  not  likely  that  the  contract  will  be 
let  before  spring.  Mr.  Gordon  E.  Pul- 
ford  is  the  clerk. 

Brooke  Township,  Ont. 

Tenders  will  be  received  until  Novem- 
ber 21  by  Commissioner  W.  J.  Bourne, 
Alvinston  P.  O.,  for  construction  of 
Smith-Patterson  drain  extending  from 
Station  O  to  Station  241,  a  distance  of 
964  rods,  and  improvements  to  9-10  side- 
road  drain,  from  Station  241  to  Station 
324,  a  distance  of  332  rods.  Plans  and 
specification  are  at  residence  of  Com- 
missioner. Specification  also  at  office  of 
MacLean  Daily  Reports,  25  Charlotte 
Street,  Toronto. 

Embro  Township,  Ont. 

Tenders  will  be  received  by  Mr.  Al- 
lan Murray,  Embro  P.  O.,  Clerk,  Town- 
ship Council,  until  November  10,  for 
trenching,  laying,  covering  and  deliver- 
ing 6,800  ft.  of  tile;  building  3  catch  ba- 
sins, 2  water  troughs,  and  concrete  cul- 
vert, in  connection  with  the  Youngsvillc 
drain.  Plans  and  specifications  arc  with 
Mr.  Fred  Hummason,  E  l/2,  lot  19,  Con. 
4,  and  with  the  clerk. 

Gait,  Ont. 

A  by-law  has  been  carried  In  raise 
$55,000  for  addition  and  improvement* 
to  the  waterworks  system  Mr.  Jas. 
McCartney  is  the  town  clerk. 

Hamilton,  Ont. 

By-law  to  raise  $650,000  for  construc- 
tion of  storm  overflow  sewers  in  the 
city  will  probably  be  voted  "ii  by  the 
ratepayers  on  January  1. 

The  City  Council  has  passed  a  by-law 
to  raise  $130,000  for  construction  of  sew- 
ers in  east  end  of  city  dtiriiu;  the  winter. 
Mr.  A.  F.  Macallum  is  the  engineer  and 
Mr.  S.  H.  Kent  the  clerk. 

Montmarte,  Sask. 

The  Town  Council  has  been  em- 
powered by  the  Local  Government  Board 
of  Saskatchewan  to  raise  $3, linn  t"  pro- 
vide a  water  supply,  skating  and  curling 
rink.    Mr.  A.  J.  Boyer  is  see  trea 

Niagara  Falls,  Ont. 

The  City  Council  is  making  application 
to  the  Provincial  Government  of  ( Ontario 
for  permission  to  raise  funds   to  i  arry 


out  paving  works  this  year.  Mr.  J.  Sey- 
mour isi    the  clerk. 

Ojibway,  Ont. 

Tenders  for  approximately  3J4  miles 
of  road  grading,  near  Windsor,  will  be 
called  shortly.  Tenders  for  paving  may 
be  invited  later.  United  States  Steel 
Corporation,  New  York  City,  are  the 
owneds.  Local  representative,  Mr.  E. 
Fleming,  Windsor. 

Ottawa,  Ont. 

The  City  Council  is  contemplating  the 
construction  of  conduits  on  Bank  Street 
at  an  estimated  cost  of  $12,000.  Mr.  F. 
C.  Askwith  is  the  engineer. 

The  City  Council  is  contemplating  the 
construction  of  pavement  on  Centre  St., 
between  Adelaide  and  O'Connor.  A  de- 
cision has  not  yet  been  arrived  at  with 
regard  to  material  to  be  used. 

Port  Rouge,  Ont. 

Plans  and  specification  for  extension 
to  waterworks  are  at  office  of  Mr.  Ed- 
ward Hamel,  secretary-treasurer  of  Mun- 
icipality of  St.  Jeanne  de  Neuville,  who 
will  receive  bulk  or  separate  tenders  un- 
til November  16.  Mr.  E.  H.  Germain, 
Deschambault,  is  the  engineer. 

Regina,  Sask. 

Tenders  will  be  received  until  No- 
vember 16  by  Mr.  J.  H.  Turnbufl,  city 
purchasing  agent,  for  the  supply  of  one 
steel  roof  for  rectangular  filter  beds  be- 
ing constructed  at  sewage  disposal 
works.  (44  trusses  together  with  steel 
columns,  bracing,  bolts  and  rivets). 
Plans  and  specification  are  at  office  of 
purchasing  agent. 

The  Works  Department  of  the  City 
Council  will  require  to  purchase  the  fol- 
lowing material  for  construction  of  ad- 
ditional filters  at  sewage  disposal  works: 
22  12-ft.  lengths  18-in.  cast  iron  water 
pipe  of  hub  and  spigot  pattern;  2  18-in. 
V4  bends,  2  12-in.  '4  bends,  2  12-in.  off 
18-in.  tecs,  1  18-in.  gate  valve  or  pen- 
stock with  7-ft.  key;  2  12-in.  gate  valves 
with  7-ft.  key  and  valve  box,  1.750  lbs. 
lead,  3  12-in.  lengths  12-in.  east  iron 
water  pipe.  Mr.  J.  H.  Turnhull  is  the 
City   Purchasing  Agent 

St.  Catharines,  Ont. 

The  City  Council  have  notified  the 
ratepayers  that  they  will  lay  10-in.  sew- 
ers on  the  following  streets:  Vollelle. 
Francis,  Merritton,  and  Page.  The  total 
expenditure  is  $2,410  Mr.  W.  P.  Near  is 
the  city  clerk. 

Toronto,  Ont. 

Tenders  close  November  10  lor  the 
building  of  foundations  in  engine  and 
boiler  room  at  Hi^h  Level  Station  for 
Board  of  Control  Plans  are  at  Boom 
12.  City  Hall. 

The  Board  of  Control  will  receive 
tenders  until  November  10  for  sewer 
construction  on  a  number  of  streets. 
Plans,  etc.,  arc  at  Works  Department 
i. Sewer  Section),  C  ity  Hall 


CONTRACTS  AWARDED 

Bridgeburg,  Ont. 

The  general  contract  for  the  construc- 
tion of  1  2-3  miles  of  concrete  boule- 
vard through  Bridgeburg  and  Fort  Erie, 
has  been  awarded  by  Queen  Victoria 
Park  Commissioners,  to  McNamara  & 
Nicholson,  St.  Catharines,  Ont.  Esti- 
mated cost  of  roadway  $35,000.  Mr. 
John  H.  Jackson,  Niagara  Falls,  Ont., 
is  the  superintendent. 

Carora,  Sask. 

The  Town  Council  has  awarded  a  eon- 
tract  to  Wm.  Newman  &  Company 
Winnipeg,  for  the  supply  and  installa- 
tion of  machinery  at  a  cost  of  $54,000. 
in  connection  with  the  municipal  water 
system.  Messrs.  Chipman  &  Power, 
Mail  Building,  Toronto,  are  investigat- 
ing prices  on  pump  machinery,  which 
latter  is  not  included  in  above  contract. 

Orillia,  Ont. 

The  Town  Council  and  Water,  Power 
&  Light  Commission,  have  awarded  the 
following  contracts  in  connection  with 
$85,000  Waterworks  Scheme  for  the 
municipality:  Laying  pipe,  Mr.  Herbert 
Caswell,  Orillia,  $6,000;  pipe  specials. 
National  Iron  Works,  Toronto.  $12,000; 
valves,  Kerr  Engine  Works,  Walker- 
ville,  $2,000;  construction  of  pumping 
station  and  intake  pipe,  Norman  M.  Mc- 
Leod  &  Company,  Toronto.  The  con- 
tract for  machinery  will  be  let  in  the 
near  future.  Mr.  W.  K.  Greenwood, 
West  Street,  is  the  engineer. 

St.  John.  N.B. 

The  City,  Council  has  awarded  the  gen- 
eral contract  for  galvanized  iron  pipes 
to  John  Birch  &  Son,  England  (Agents. 
W.  T.  Thome  &  Companv.  Market  S<i 
St.  John). 

Toronto,  Ont. 

The  following  contracts  have  been 
awarded  by  the  Board  of  Control  for 
construction  of  sewers  in  the  city:  R.  I 
Moyrsjfc  Company.  Gledhill.  $(AV  Cedar 
vale  $711;  Grant  Contracting  Companv 
Evelyn  $1,200.  St.  Clair  $3,200;  McKnight 
<  (instruction  Companv.  Doel  $1,055 
Darrell  $034,  Williamson  S4S2;  M  H 
Murphy.  Costain  $411;  |.  McC.uire,  Nor 

mandy  $l."/o;  McLaren    &  Company 

Morion  Road.  $434.  McMillan  $40 j  ■ 
Favvcctt  $30').  Bridite  $650.  Palmer  $228; 
Commissioner  of  W  orks.  Sparkhill  \ve 
$1,750. 


Railroads,  Bridges  and  Wharves 

Mimico,  Ont. 

Negotiations  are  in  progress  for  the 
construction  of  a  new  station  on  the 
west  side  of  Church  Street,  for  the 
(.rami  Trunk  Railway.  Mr.  \\  11  har- 
row, Toronto,  is  superintendent. 

North  Cayuga  Township,  Ont. 

Work  is  commenced  on  constructioii 
of  concrete  bridge  over  Teasdalc  Creek, 


bo 
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jo  it   span,  1(>  ft   wide,  for  township 

council  Mr.  lito.  Ross.  80  McCaw 
Block)  W  elland,  is  the  engineer.  Mr. 
\\  in  Lishman,  Cayuga,  is  general  eon- 
tractor. 

Owen  Sound,  Ont. 

l'lu  Grand  Trunk  Railway  is  con- 
templating the  construction  here  of  a 
depot  next  Spring.  The  plans  provide 
for  a  brick  two-storey  building. 

St    Hilare.  Que. 

fenders  will  he  received  until  De- 
cember 7.  by  Mr.  J.  E.  N.  Desrochers, 
•or  the  construction  of  three  bridges, 
reinforced  concrete  abutments,  iron  and 
steel  superstructure,  for  the  Municipal 
Council,  The  work  is  to  be  completed 
by  September  1,  1915. 

St.  John,  N.B. 

John  S.  Metcalfe  Company,  Limited, 
54  St.  Francois  Xavicr  Street,  Montreal, 
general  contractors  for  construction  or 
well  and  pump  for  C.  P.  R.  elevator,  will 
also  supply  fireproof  doors  for  elevator. 
Mr.  H.  C  Grout,  King  Street,  is  super- 
intendent. 

St.  Louis  de  Lolbiniere,  Que. 

The  municipal  council  is  building  a 
Steel  and  concrete  bridge  over  Domainc 
(  reck,  one  span,  17  ft.  wide,  80  ft.  long. 
Construction  has  not  yet  been  com- 
menced. Mr.  E.  H.  Germain,  Descham- 
bault,  is  the  engineer. 

Winnipeg.  Man. 

The  Board  of  Control  has  requested 
Bridge  Engineer  Schioler  to  prepare 
plans  and  specifications  for  the  construc- 
tion of  bridge  spanning  the  Assiniboine 
River  at  Main  Street,  Maryland  Street 
and  Arlington  Street.  It  is  not  probable 
that  the  bridges  will  be  erected  in  the 
near  future. 

CONTRACTS  AWARDED 

Victoria,  B.C. 

The  general  contract  for  repairing 
Point  Ellice  bridge  at  a  cost  of  $4,000, 
has  been  awarded  by  the  city  council  to 
Strachan  &  McCaskill. 


Public  Buildings,  Churches 
and  Schools 

Birch  Cliff,  Ont.  (Toronto) 

School  Section  No.  10,  Scarboro  Town- 
ship, has  in  contemplation  an  addition 
to  Danforth  School,  or  as  an  alternative 
the  construction  of  a  new  building  near 
Birch  Cliff.  Mr.  Peter  Heron,  Scarboro 
Junction,  is  the  secretary. 

Bredenbury,  Sask. 

The  Saskatchewan  Local  Government 
Board  has  authorized  the  raising  of  S2,- 
800  for  the  completion  of  Bredenbury 
town  school  and  the  installation  of 
steam  plant.  Mr.  A.  Rodgers,  Breden- 
bury, is  secretary-treasurer. 

Charlottetown,  P.E.I. 

The  telegraph  office,  corner  of  Water 
and  Queen  streets,  is  being  remodelled 
at  an  estimated  cost  of  $2,000,  2-storey 
46  x  36,  brick  construction.  H.  &  S. 
Lowe  are  the  architects  and  general  con- 
tractors.   Mr.  W.  E.  Owen  is  the  owner. 

Digby,  N.S. 

Bank  building,  etc.,  occupied  by  Royal 
Bank  of  Canada,  and  Gilbert  Warner. ' 
grocery  store,  has  been  destroyed  by 


lire.  The  loss,  estimated  at  $5,000,  is 
covered  by  insurance. 

Deep  Brook,  N.  S. 

Colonial  Arms  Hotel,  (Mr.  John  D. 
Spin  t.  Prop.)  contemplates  building 
smaller  hotel  to  replace  one  recently 
destroyed  by  lire.  A  number  of  cot- 
tages  will  also  be  built.  Work  will 
start  next  year. 

East  Garafraxa  Township,  Ont. 

School  trustees,  Section  No.  16,  will 
Mipervise  the  purchase  of  school  furni- 
ture for  school  building.  The  trustees 
are:  Messrs.  Geo.  Lights  and  Jos.  Carey, 
Jr.,  Amaranth. 

Hamilton,  Ont. 

The  contract  will  be  awarded  shortly 
for  construction  of  hospital  kitchen  to 
cost  about  $35,000.  for  Hospital  Board. 
This  is  part  of  scheme  for  alterations 
and  addition  to  hospital  at  an  estimated 
cost  of  $100,000.  Building  will  be  hol- 
low tile,  reinforced  concrete  and  brick 
construction. 

Lucan,  Ont. 

Plans  are  completed,  but  tenders  have 
not  yet  been  called  for  construction  of 
$2,500  church,  white  brick  construction, 
for  Lucan  Methodist  body.  Mr.  J.  V. 
Munro,  Bank  of  Toronto  Chambers,  is 
the  architect. 

London,  Ont. 

Chairs  and  stoves  are  to  be  purchased 
for  new  Sunday  School  on  Wharncliffe 
Road,  for  St.  Paul's  Presbyterian  Church. 
Mr.  C.  W.  Alford,  101  Wharncliffe  Rd., 
is  secretary  of  Building  Committee. 
Evans  Bros.,  905  Queen's  Avenue,  are 
the  general  contractors. 

Montreal,  Que. 

Alterations  to  church  on  McGill  Col- 
lege Avenue,  estimated  to  cost  $2,000, 
are  to  be  carried  out  by  Mr.  L.  Cohen, 
36  Prince  Street.  Plans  are  drawn  by 
Mr.  C.  Dufort,  198  St.  Catherine  St.  W. 
Guertin  &  Bonchard,  Ontario  and  Par- 
thenais  Streets,  are  the  general  contrac- 
tors. 

Mr.  A.  J.  H.  St.  Denis  (Hotel  Rein- 
dreau),  20  St.  James  Street,  is  having 
additions  and  alterations,  estimated  to 
cost  $15,000,  made  to  hotel.  Mr.  Roi,  care 
owner,  is  the  general  contractor. 

Ottawa,  Ont. 

Certain  sub-tenders  are  to  be  awarded 
shortly  in  connection  with  the  $156,000 
church  on  Fairmont  and  Wellington 
Streets  for  the  Capuchin  Fathers.  Mr. 
Chas.  Bordeur,  Quebec,  is  the  architect. 

Prince  Rupert,  B.C. 

The  contract  for  erecting  a  detention 
building  for  Dominion  Government  De- 
partment Public  Works,  at  an  estimated 
cost  of  $6,000,  has  been  awarded  to  Mr. 
Geo.  Munro.  Building  will  be  steel  and 
reinforced  concrete  construction. 

Souris,  Man. 

By-law  to  authorize  construction  of 
school  at  an  estimated  cost  of  $8,000, 
for  Consolidated  School  District  of  Car- 
roll, No.  868,  has  been  passed.  Building 
will  not  be  started  until  next  spring.  Mr. 
J.  W.  Brakey,  Souris,  is  secretary-trea- 
surer. 

Sudbury,  Ont. 

A  telephone  system  will  not  be  instal- 
led in  connection  with  alterations  to 
school  for  Separate  School  Board.  Mr. 
S.  Fournier  is  secretary  of  the  Board. 


Toronto,  Ont. 

Plans  have  been  prepared  for  Manual 
Training  and  Domestic  Science  school 
building  at  rear  of  King  Edward  school, 
Rat  hurst  Street.  Mr.  W.  C.  Wilkinson 
is  secretary,  Board  of  Education. 

The  Advisory  Industrial  Committee, 
Board  of  Education,  have  passed  appro- 
priations for  $45,000,  for  the  purchase  of 
engines,  generators  and  other  machinery 
for  the  new  technical  high  school  build- 
ing. Mr.  W.  C.  Wilkinson  is  secretary- 
treasurer,'  Board  of  Education. 

Plans  are  being  prepared  for  an  addi- 
tion of  six  rooms  and  an  assembly  hall 
to  the  Broadway  Avenue  High  School, 
North  Toronto,  for  the  Board  of  Educa- 
tion. 

Plans  are  ready  and  tenders  will  be 
called  shortly  for  new  school  building 
to  be  erected  on  Colbeck  and  Runny- 
mede  Streets  for  Board  of  Education. 

Time  for  receipt  of  tenders  has  been 
extended  and  bids  close  November  10 
with  S.  B.  Coon  &  Son,  Ryrie  Building, 
architects,  for  10-room  school,  two 
storeys  and  basement,  130  x  80,  in  East 
Toronto,  for  School  Section  No.  15, 
York  Township.  Mr.  W.  H.  Bessey,  26 
Enderby  Road,  is  the  clerk. 

The  Toronto  Bowling  Club  (Manager, 
T.  F.  Ryan,  36  Church  Street),  are  mov- 
ing into  the  new  Bond  Building  shortly. 
Additional  equipment,  including  10  bowl- 
ing alleys,  6  billiard  tables  and  grill 
room  will  be  required. 

Tenders  will  be  invited  shortly  by  the 
Board  of  Education  for  wall  tile  work 
in  engine  room,  approximate  cost  $2,- 
000,  in  connection  with  new  Technical 
High  School.  Mr.  W.  C.  Wilkinson,  is 
the  sec.-treas.,  Board  of  Education. 

Weston,  Ont.  (Toronto) 

A  golf  club,  in  which  Mr.  T.  W.  Rog- 
ers and  Mr.  H.  J.  Church  are  interested, 
is  in  course  of  formation.  A  club  house 
will  probably  be  erected  next  spring. 
Course  will  be  laid  out  on  the  Wods- 
worth  estate. 

Wetaskiwin,  Alta. 

The  Wang  School  District,  No.  550, 
contemplates  the  erection  of  a  school 
building.  The  board  has  been  empowered 
to  raise  $1,200  for  this  purpose.  Mr.  P. 
W.  Strand  is  the  secretary-treasurer. 

Winnipeg,  Man. 

Plans  are  drawn  for  Children's  Home 
to  be  erected  on  Tuxedo  Park.  Contract 
has  not  yet  been  awarded.  Mr.  J.  H.  G. 
Russell,  McArthur  Building,  is  the  ar- 
chitect. 

CONTRACTS  AWARDED 

Glace  Bay,  N.S. 

The  general  contract  for  construction 
of  wooden  building  with  bunks,  dining 
room  and  kitchen  at  military  buildings, 
have  been  awarded  by  the  Dominion 
Government,  Department  Militia  &  De- 
fence, to  Mr.  H.  Cameron,  Glace  Bay. 

McBride,  B.C. 

The  contract  for  the  construction  of 
$9,000  Courthouse  has  been  awarded  by 
the  Provincial  Government  Department 
of  Public  Works,  to  Mr.  Geo.  McWil- 
liams,  P.  O.  Box  829,  Victoria.  Hon. 
Thos.  Taylor,  Victoria,  is  Minister  of 
Public  Works. 

Perth,  N.B. 

Work  will  start  next  spring  on  con- 
struction of  school  for  School  District 
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No.  14,  the  general  contract  for  which 
has  been  awarded  to  Baird  &  Howie, 
Fredericton.  The  building  is  estimated 
to  cost  $6,400.  Mr.  R.  B.  Richie  is  the 
secretary. 

Quebec,  Que. 

The  Dominion  Government,  Depart- 
ment Militia  and  Defence,  is  constructing 
a  $5,000  inspection  building  on  the  Ross 
Rifle  property,  two-storeys,  brick  con- 
struction. The  general  contract  has  been 
awarded  to  Mr.  W.  Sharpe,  Quebec; 
roofing,  heating,  plumbing  and  electric 
work,  Mr.  F.  Gingras,  Quebec. 

Regina,  Sask. 

The  general  contract  for  erection  of 
$6,000  Lodge  Hall  for  Oddfellow's 
Lodge  of  Regina,  has  been  awarded  to 
Messrs.  Murphy  &  Martin,  Regina.  The 
building  will  be  48  x  60,  frame  and  brick 
construction.  Mr.  W.  A.  Hamilton,  2259 
Lome  Street,  is  the  architect. 

Toronto,  Ont. 

The  Board  of  Education  has  awarded 
the  following  contracts  in  connection 
with  the  construction  of  Ryerson  School 
annex: — Masonry,  Witchall  &  Son,  $28,- 
200;  concrete  floors,  Ramsay  Contracting 
Company,  $1,092;  carpentry,  Hutchinson 
Woodworker  &  Contracting  Company, 
$10,495;  plastering,  Beaver  &  Company. 
$3,798;  painting,  J.  Cosey,  $1,380;  heat- 
ing and  ventilating,  W.  J.  McGuire  Com- 
pany, $4,700;  plumbing,  W.  J.  McGuire, 
$4,300;  iron  stairs,  VV.  D.  Beath  &  Son, 
$2,755;  wiring,  A.  R.  Rice  &  Company, 
$334;  heat  regulating,  Canadian  Powers 
Regulating  Company,  $793. 

The  following  contracts  have  been 
awarded  by  the  Board  of  Education  in 
connection  with  structural  addition  to 
Roden  Street  School: — Masonry  and  re- 
inforced concrete  floors,  G.  T.  Gayton, 
$12,200;  carpentry,  Wm.  Williamson,  $7,- 
295;  plastering,  Geo.  White,  $2,600; 
painting,  F.  J.  Cox,  $799;  wiring,  A.  R. 
Rice  &  Company,  $182;  heating  and  ven- 
tilating, Bennett  &  Wright,  $777;  plumb- 
ing, F.  Armstrong  Company,  $3,388; 
roofing,  Duthie  &  Son,  $1,130;  iron  stairs, 
W.  D.  Beath  &  Son,  $1,680;  heat  regulat- 
ing, Johnson  Temperature  Regulating 
i  ompany,  $419. 


Business  Buildings  and  Indus- 
trial Plants 

Chatham,  Ont. 

The  Sutherland  Innis  Company'-, 
header  mill,  dry  kiln  and  boiler  house 
have  been  destroyed  by  fire. 

Collingwood,  Ont. 

The  erection  of  an  evaporator  plan)  al 
a  cost  of  $3,000  next  spring,  is  contemp- 
lated by  Mr.  James  Vansisc 

Edmonton,  Alta. 

Plans  are  drawn  and  work  will  stai'l  at 
once  on  construction  of  $20,000  sawmill 
mar  St.  Albert  Trail  for  the  Kdmoutmi, 
Dunvegan  and  B.  C.  Railway. 

Halifax,  N.S. 

Business  block  on  Rai  i  inntou,  \i'nyle 
and  Sackville  streets  has  been  1 1 « -  —  e roved 
by  tire.  The  loss,  including  destruction 
of  stone  front,  is  estimated  al  $125,000. 

Harwich  Township,  Ont. 

The  erection  of  tobacco  buildings  al 
an  estimated  cost  of  $3,000  is  contemp- 
lated by  Mr.   John  A.  Cameron,  I'.lcn 
helm  P.  O. 


Listowel,  Ont. 

Perfect  Knit  Mill  Company  has  se- 
lected a  site  for  a  $4,000  addition  to 
knitting  mills,  30  x  60,  Monkton  brick 
construction. 

The  Dominion  Railway  Board  has  or- 
dered inter-switching  facilities  between 
(i.  T.  R.  and  C.  P.  R.  in  connection  with 
erection  of  $100,000  factory  tor  Messrs. 
Libby,  McNeil  &  Libby,  Chicago,  111. 

London,  Ont. 

The  factory  owned  by  the  Dominion 
Brass  Corporation,  171  Bathurst  Street, 
and  C.  N.  W.  Shoe  Company,  has  been 
destroyed  by  fire.  Loss,  estimated  at 
$20,000,  is  covered  by  insurance. 

Maisonneuve,  Que.  (Montreal) 

The  Municipal  Board  is  having  founda- 
tions placed  in  connection  with  the  con- 
struction of  $150,000  bath.  Work  will 
not  proceed  any  further  this  year.  Mr. 
Marcus  Dufresne,  Ontario  Street,  is  the 
architect. 

Montreal,  Que. 

The  interior  of  the  Venice  Cafe,  318 
St.  Lawrence  Blvd.,  has  been  damaged 
by  fire.    Loss  about  $3,000. 

Plans  will  be  completed  and  tenders 
called  in  a  few  days  for  the  general  con- 
tract in  connection  with  the  construc- 
tion of  a  theatre  and  apartment  house 
estimated  to  cost  about  $300,000.  The 
building  will  consist  of  roof  garden,  grill 
room  in  basement,  theatre  to  seat  3,500, 
concrete  foundation,  reinforced  concrete, 
terra  cotta,  fireproof,  hollow  tile  and  steel 
construction.  Theatre  will  be  built  by 
a  syndicate.  The  Promotion  Company 
of  Canada,  Transportation  Building, 
Montreal,  are  said  to  be  interested.  Mr. 
J.  H.  McDowell,  Drummond  Building,  is 
the  architect. 

The  architects,  Messrs.  Aquin  & 
Brault,  908  New  Birks  Building,  are  re- 
ceiving tenders  on  general  contract,  in- 
eluding  plastering,  painting  and  carpen- 
try, for  alterations  to  stores  on  Notre 
Dame  West,  estimated  to  cost  $5,000. 
Plans  provide  for  brick  construction, 
electric  lighting.  Mr.  Payne,  care  archi- 
tect, is  the  owner. 

Plans  are  drawn  for  alterations  to  res- 
taurant and  residence,  117  St.  Catherine 
Street  East,  for  Societe  Nationale  D  im 
ineubles,  35  St.  James  Street,  estimated 
to  cost  $2,000. 

Ottawa,  Ont. 

The  erection  of  a  central  yard  ami 
work  shop  for  the  city  has  been  recom- 
mended by  Mr.  F.  C.  Askwith,  C  ity  En- 
gineer. 

The  City  Council  is  contemplating 
roofing  Main  and  Dairy  buildings,  rais- 
ing and  brick  veneering  wooden  build- 
ing, at  Exhibition  Grounds.  The  archi- 
tect has  not  yet  been  chosen.  Mr.  H. 
1 1    I  iCtt  is  secretary. 

Plans  are    in    preparation  for  three- 
storey   brick   veneer    stores  and  apart 
incuts  to  be  erected  on  Somerset  Street 
at  an  estimated  outlay  of  $12,000  Mi 
C,    I).  Joyce,   1102  Somerset   Street,  is 
owner  and  architect. 

Petrolia,  Ont. 

Plans  have  been  drawn  for  $o,00()  res- 
taurant for  Mr.  F.  Bruton,  care  Bin- 
ton's  Cafe  Building  will  be  reinforced 
concrete  and  white  brick  construction. 
Fittings  will  also  be  required 

Poit  ElKin,  Out. 

Plans  are  drawn  for  erection  of  a 
basket -making  factory,  one-storey,  con- 


crete block  construction,  for  Mr.  Simon 
Buschlen,  owner  and  architect.  Owner 
will  purchase  basketlmaking,  wood-turn- 
ing and  pump-making  machinery. 

'Regina,  Sask. 

A  loss  estimated  at  $6,000  has  been 
sustained  by  the  City  Council  from  dam- 
age by  fire  to  warehouse  on  St.  John 
and  8th  Street,  of  which  they  are  the 
owners.  The  building  was  occupied  by 
the  Stamco  Bedding  Company,  Limited. 
1355  St.  John  Street,  P.  O.  Box  28. 

The  Canyon  City  Sawmills  Company. 
Limited,  Creston,  B.C.,  have  erected 
temporary  buildings  in  connection  with 
their  lumber  business  at  Innismore.  Per- 
manent buildings  will  not  be  construct- 
ed until  the  spring.  Mr.  N.  J.  Eastman 
is  business  manager. 

Work  will  start  in  a  few  months  on 
the  construction  of  a  $10,000  warehouse, 
two-storey,  125  x  75,  for  Cushing  Bros., 
Dewdney  &  Mclntyre  Streets. 

St.  Catharines,  Ont. 

Plans  and  specification  are  being  pre- 
pared but  are  not  yet  completed  for  two- 
storey  stores  and  offices  for  Mr.  J.  Wid- 
dicombe,  42  James  Street. 

St.  Stephen,  N.B. 

Trimble  Bros.  &  Company,  St.  Stephen, 
have  lost  by  fire  a  shoe  factory.  Dam- 
age estimated  at  $35,000,  insurance  $24,- 
000. 

Sarnia,  Ont. 

Sar  nia  Sheet  Metal  Products  Company, 
Limited,  is  reported  to  be  in  the  market 
for  the  purchase  of  $40,000  worth  of  ma- 
chinery to  be  utilized  in  the  manufacture 
of  sheet  metal  goods.  Mr.  Lloyd  Lott 
is  the  manager.  Specification  and  plans 
have  been  prepared  by  the  architect.  Mr. 
R.  W.  Soper,  Front  Street. 

Toronto,  Ont. 

Humber  Beach  Hotel,  Humber  Bay 
(manager,  Mr.  Connolly),  has  been  des- 
troyed by  fire.  Loss  is  estimated  at 
$60,000,  insurance  about  $50,000. 

The  erection  of  a  ten-storey  fireproof 
hotel  building  on  Adelaide  and  Bay 
Streets,  is  contemplated  by  Mr.  J.  1.  Mc- 
Caffrey, Bay  Tree  Hotel,  Toronto. 

Tenders  will  be  received  by  Mr.  C. 
A.  Ward,  1156  Dundas  Street,  for  addi- 
tion of  one  floor  to  present  warehouse 
building,  300  x  00  ft.,  reinforced  con- 
crete walls  and  roof.  Plans  are  on  the 
job. 

Messrs.  McLaughlin-Gourlay  "Com- 
pany have  started  work  on  alterations 
to  hotel  owned  by  Hoshals  Limited.  30 
King  Street  West.  Improvements, 
which  will  include  new  front,  floors  and 
partition,  are  estimated  to  cost  $20,000 

Vancouver,  B.C. 

The  Trades  and  Commerce  Depart- 
ment, Ottawa,  are  open  to  receive  ten- 
ders until  November  30  for  construction 
of  1,500,000  bush.  Grain  Elevator  at  But 
rard  Inlet.  Elevator  is  estimated  to  cost 
from  $750,000  to  $1,000,000.  Plans  and 
specification  are  at  office  of  Chief  En- 
gineer, Board  of  Grain  Commissioners. 
413  Ross  Building,  Saskatoon,  and  al 
Department,  Ottawa. 

Tenders  will  be  called  shortly  for 
painting  $350,000  Immigration  Building 
for  Dominion  Government.  Department 
Public  Works.  Building  will  be  five 
Storeys,  220  x  64,  brick  and  steel  con- 
struction. Mr.  R.  C.  Desrochcrs  is  Sec- 
retary, Department    of     Public  Works. 
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Messrs  Geo  Snider  &  Brethour,  Van- 
couver, are  tlu-  general  contractors. 

Wcstmount,  Que.  (Montreal) 

Plans  are  drawn  for  construction  of 
$7,tHX>  parage  on  Staynor  Avenue  for 
Mr  \  F,  Haralson,  1017  Green  Avenue. 
Mr.  Swlncy  (.'timber.  145  Green  Avenue, 
i-  tin  architect.  The  general  contractor 
i-  Mr  Robert  Shaw,  care  Mr.  Chas. 
Blakeley,  Claremount  Avenue. 

Windsor,  Ont. 

Plans  are  in  progress  for  addition  to 
Store  on  Chatham  Street  for  Mr.  Fitz- 
bridge  at  an  estimated  cost  of  $4,000. 
The  general  contractors,  Thompson 
Bros..  2o  I'itt  Street  West,  will  sublet 
smaller  trades.  Tenders  will  not  be 
called.  Building  will  be  one  storey,  40 
\  4().  brick  construction.  Leybourne  & 
Whitney,  Sandwich  Street  East,  are  the 
architects. 

The  construction  of  a  plant  for  the 
manufacture  of  structural  steel,  wood- 
work, etc.,  is  contemplated  by  Messrs. 
Thos.  J.  Eansor  &  Company,  Pitt  Street 
I  ,t-t.  W  indsor.  Building  will  be  brick 
construction. 

Winnipeg,  Man. 

The  chemical  warehouse  on  Pacific 
Avenue  and  Libey  Street,  owned  by  Mr. 
J.  Rosenthal,  413  Stradbrook  Avenue, 
has  been  destroyed  by  fire.  The  loss, 
stated  to  be  $25,000,  is  partly  covered 
by  insurance. 

Plans  are  drawn  and  work  will  prob- 
ably  be  started  next  spring  on  construc- 
tion of  two-storey  addition,  steel,  hollow 
tile  and  reinforced  concrete  garage  on 
Broadway  and  Sherbrooke  Streets,  at  an 
estimated  cost  of  $60,000.  The  Breen 
Motor  Company,  Winnipeg,  are  the  own- 
ers. Mr.  J.  Simmons,  McArthur  Build- 
ing, is  the  architect. 

Wolfville,  N.S. 

Tenders  have  not  yet  been  called,  but 
work  is  expected  to  commence  this  fall 
on  construction  of  $8,000  skating  rink 
for  Arcadia  College.  Dr.  Geo.  B.  Cut- 
ten  is  president. 

CONTRACTS  AWARDED 

Bonilla  Island,  B.C. 

The  contract  for  construction  of  light- 
house, etc.,  for  Dominion  Government 
Department  of  Public  Works,  has  been 
let  to  Messrs.  Weldon  &  Talbot,  New 
Westminster.  A  reinforced  concrete 
tower,  frame  residence,  oil  shed  and 
boat  "house  are  also  to  be  built.  Mr. 
R.  C.  Desrochers,  Ottawa,  is  Secretary, 
Department  Public  Works. 

New  Westminster,  B.C. 

The  contract  for  the  erection  of  a 
hay  shed  in  connection  with  the  $60,000 
Elevator  and  Warehouse  for  Brackman- 
Ker  Milling  Company,  Front  Street,  has 
been  awarded  to  Mr.  J.  Lord  at  $6,888. 

Sherbrooke,  Que. 

The  contract  to  erect  two-storey  gar- 
age here  has  been  awarded  by  Mr.  P. 
Desrochers.  Windsor  Street,  to  J.  Sim- 
oneau,  53  Murray  Street. 

Toronto,  Ont. 

The  masonry  contract  for  four  de- 
tached stores  and  residences  on  Dan- 
forth  and  Carlaw  Avenues,  to  be  erected 
for  Mr.  W.  H.  Leacock,  17  Queen  Street 
West,  at  an  estimated  cost  of  $16,000, 
has  been  awarded  to  Rees  &  Hawkin, 
Toronto.    Other  contracts  have  not  yet 


been  awarded.  Building  will  be  three- 
storey,  80  x  60,  brick  construction. 
Messrs.  Burke,  Horwood  &  White,  Ryric 
Building,  are  the  architects. 

rhe  Provincial  Hydro-electric  Com- 
mission  of  Ontario  has  awarded  to 
Witchall  &  Son,  163  Havelock  Street, 
the  contract  for  the  general  construction 
ot'  Office  Building  on  University  Avenue, 
at  an  estimated  cost  of  $200,000.  The 
building  will  be  six  storeys  and  base- 
ment, 88  x  66,  steel,  terra  cotta  and  brick 
construction.  The  contract  does  not  in- 
clude heating,  plumbing,  wiring  and  in- 
terior decoration.  The  work  is  to  be 
completed  in  eight  months.  Construc- 
tion will  begin  immediately. 

The  contract  for  painting,  iron  work, 
etc.,  around  the  Union  Station,  Front 
Street  West,  has  been  awarded  to  J.  J. 
O'Hcarn  &  Son,  Toronto. 

Vancouver,  B.  C. 

The  genearl  contract  to  erect  $5,500 
-tore  on  Pender  Street  for  Mr.  H.  E. 
Carry,  1306  Cardero  Street,  has  been 
awarded  to  Messrs.  J.  Carver  &  Com- 
pany, Vancouver.  The  general  contrac- 
tor is  asking  for  tenders  on  all  trades. 
Store  will  be  one-storey,  brick  con- 
struction. 

Windsor,  Ont. 

The  sub-contract  for  $5,000  garage  for 
Mr.  Fitzbridges  has  been  awarded  to  Mr. 
Wm.  Walker,  41  Jeanette  Street. 


Residences 

Camrose,  Alta. 

Tenders  will  be  received  by  Mr.  V. 
Matson,  owner,  for  construction  of  one 
pair  of  $3,000  residences,  two-storey,  24 
x  26,  concrete  foundation,  frame  con- 
struction. , 

Cannington,  Ont. 

The  erection  of  one  pair  of  residences 
next  year  is  contemplated  by  Mr.  W. 
A.-  Robertson. 

Guelph,  Ont. 

Plans  are  drawn  for  a  residence  on 
Morris  Street,  for  Mr.  Chas.  Crenna. 
Owner  will  do  all  contract  work. 

Plans  have  been  drawn  for  two- 
storey  addition  to  residence  of  Mr.  W. 
F.  Barber,  98  Glasgow  Street,  owner  and 
architect.  The  contracts  for  roofing  and 
plastering  are  to  be  let. 

Hamilton,  Ont. 

The  contract  for  trades  other  than 
masonry  are  to  be  awarded  shortly  in 
connection  with  construction  of  $4,000 
residence  on  Mount  Park  Avenue  for 
Mr.  A.  Waters,  care  architect.  Mr.  Fred 
W.  Warren,  Bank  of  Hamilton  Build- 
ing, is  the  architect.  Mr.  E.  C  Mitchell, 
90  Shannon  Avenue  North,  has  the  con- 
tract for  masonry  work. 

Kingsville,  Ont. 

Interior  alterations  and  additions  to 
residence  of  Mr.  W.  A.  Hendershot, 
Main  Street,  are  in  contemplation. 

London,  Ont. 

The  I.  O.  O.  F.  (Chorazin  Lodge  190) 
has  in  contemplation  the  erection  of  a 
Lodge  Hall.  The  project  will  be  con- 
sidered at  next  meeting. 

Montreal,  Que. 

Plans  are  drawn  for  alterations  to  two 
flats  for  Mr.  O.  Belanger,  680  St.  Hu- 
bert Street,  estimated  to  cost  $2,500.  Mr. 
E.   LeBlanc,  2213   Waverley   Street,  is 


general  contractor  for  the  building, 
which  will  be  one-storey,  14  x  12,  con- 
crete foundation. 

Niagara  Falls,  Ont. 

Plans  are  in  progress  for  construction 
of  two  residences  here  for  Mr.  M.  J. 
Bayland,  care  Dawson  Bros.,  Queen  St. 
Mr.  J.  U.  Collins,  Benson  Street,  is  the 
architect. 

Oakville,  Ont. 

The  contracts  have  not  yet  been  let 
for  electric  fixtures,  mantels,  built-in  re- 
frigerators, plastering  and  hardwood 
trim  in  connection  with  $5,000  residence 
on  Dundas  Street,  two-storey,  pressed 
brick  construction,  for  Mr.  L.  C.  Ash- 
bury.  Mr.  C,  Naylor  is  the  general  con- 
tractor. 

Ottawa,  Ont. 

Mr.  Thos.  Dean,  170  Cambridge  St., 
has  in  contemplation  the  erection  of  a 
$3,800  residence  on  Beverley  Street,  to. 
be  double  brick  veneer  construction. 

The  construction  of  a  residence  on 
Fentiman  Street  at  an  estimated  cost  of 
$5,200,  is  contemplated  by  Mr.  B.  A. 
Grison,  100  Fentiman  Avenue,  owner 
and  architect.  Residence  will  be  con- 
crete block  construction,  concrete  found- 
ation, shingle  roofing. 

The  construction  of  three  residences 
on  Marlboro  Street,  at  an  estimated  cost 
of  $15,000,  is  contemplated  by  Cohen 
Bros.,  Osgoode  Station.  The  building 
will  be  2^2-storey,  concrete  and  brick 
veneer  construction. 

Plans  are  practically  finished  for  con- 
struction of  residence,  etc.,  for  Mr.  J. 
Gosman,  Minto  Hotel.  A  sewage  dis- 
posal plant,  water  tank,  etc.,  are  re- 
quired. Mr.  Frank  Sullivan,  Castle 
Building,  Ottawa,  is  the  architect. 

Ripley,  Ont. 

The  construction  of  a  $3,500  residence, 
brick  construction,  is  contemplated  by 
Mr.  John  Logan.  An  architect  is  to  be 
appointed. 

Seaforth,  Ont. 

A  residence  estimated  to  cost  $3,800 
is  contemplated  by  Mrs.  Thos.  Mc^ 
Quade,  Goderich  Street.  The  building 
will  be  brick  construction.  An  architect 
will  be  appointed. 

St.  Hilaire,  Que.  (Montreal) 

The  architects,  Aquin  &  Brault,  New 
Birks  Building,  Montreal,  will  invite  ten- 
ders shortly  for  addition  and  alterations 
to  residence  of  Hon.  Judge  Paul  Mar- 
tineau. 

St.  John,  N.B. 

Mr.  R.  H.  Bruce,  care  Armstrong  & 
Bruce,  Prince  William  Street,  has  in 
contemplation  the  construction  of  fifty 
$1,800  residences  on  Fort  Howe  Street, 
Buildings  are  to  be  concrete  foundation, 
frame  construction,  shingle  roofing. 

Toronto,  Ont. 

Plans  are  d'"awn  for  a  residence  on 
469A  Concord  Avenue,  for  Mr.  J.  \Y. 
Brown,  11  W'ells  Hill  Avenue,  owner 
and  general  contractor.  Residence  will 
be  two  storeys,  brick  construction. 

Tenders  are  wanted  on  lathing,  plas- 
tering, wiring,  painting  and  eave-trough- 
ing  of  residence  for  A.  W,  Walker  & 
Son,  24  Kennedy  Road. 

Tenders  are  required  for  carpentry 
work  on  six  houses  on  Dawes  Road  for 
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Mr.  J.  Stanhope,  42  Balfour  Avenue, 
owner  and  general  contractor. 

West  Lome,  Ont. 

The  carrying  out  of  alterations  and 
additions  to  residence  is  contemplated 
by  Mr.  Archibald  W  iley,  Graham  btreet. 

Westmount,  Que.  (Montreal) 

In  connection  with  the  construction  of 
sixteen  $30,000  residences  on  Roslyn 
and  Grosvenor  Streets,  for  Mr.  John  H. 
Hand,  609  Belmont  Avenue,  owner  and 
general  contractor,  eight  have  been  com- 
pleted and  of  the  remainder  the  owner 
is  undecided  whether  to  proceed  with 
the  construction  or  not.  Residences  are 
three-storey,  30  x  60,  reinforced  concrete 
construction. 

CONTRACTS  AWARDED 

Niagara  Falls,  Ont. 

A  contract  to  erect  residence  here  for 
Mr.  Hamilton,  Taylor  Street,  has  been 
awarded  to  Mr.  Noble  Benson,  Lundy's 
Lane.  The  general  contractor  will  pur- 
chase material.  No  sub-contracts  will 
be  let. 

Port  Rowan,  Ont. 

The  contract  to  erect  a  white  brick 
residence  for  Mr.  R.  Wood,  College  Ave- 
nue, has  been  awarded  to  Mr.  Geo. 
Louks,  care  owner. 


Power  Plants,  Electricity  and 
Telephones 

Chatham,  Ont. 

The  City  Council  has  in  contempla- 
tion the  erection  this  year  of  a  hydro 
sub-station.  The  site  has  not  yet  been 
secured  nor  plans  prepared.  Mr.  W.  G. 
Merritt  is  city  clerk. 

Delaware,  Ont. 

The  Village  Council  is  planning  to  in- 
stal  a  lighting  system  and  equipment  for 
distributing  power  to  various  private 
consumers.  Mr.  J.  B.  Rice  is  the  sec- 
retary. 

Dutton,  Ont. 

The  Hydro-electric  Commission  of  On- 
tario is  contemplating  the  purchase  of 
equipment  in  connection  with  the  run- 
ning of  a  line  from  St.  Thomas  to  Dut- 
ton and  Glcncoe.  Mr.  J.  B.  Blue  is  clerk 
ni  Dutton. 

l  leihcrlon,  Ont. 

The  Town  Council  has  carried  a  by- 
law providing  lor  extension  of  hydro- 
electric system  to  Klesherton,  at  an  cs- 
timatde  cost  of  $5,500.  Mr.  W.  II. 
I  hurslon  is  the  town  clerk. 

London,  Ont. 

It  is  the  intention  of  the  City  Council 
to  invite  tenders  about  December  lor  two 
water  wheels,  turbine  pump-,  synchron- 
ous motors,  etc.,  for  Springbank  pump- 
ing station.  Mr.  II.  .1.  Glaubitz,  City 
Hall,  is  the  engineer. 

In  connection  with  the  conslrm  h"ti 
of  an  addition  to  Electrical  Distribution 
Plant,  30  ft.  high,  by  50  x  50  ft.,  solid 
brick  construction,  at  an  estimated  cost 
of  $15,000,  it  is  said  that  new  machinery 
will  not  be  purchased  until  spun  Mr. 
1 1.  J.  Glaubitz  is  tin-  engineer. 

Montreal,  Que. 

The  City  Council  has  approved  tin-  <-\ 
pendtiure  of  $5,500  on  tin-  construction 
of  a  pump  house  at  Elgin  basin  vers 


St.  Malo,  Que. 

Tenders  close  December  1  with  the 
Commissioners  of  the  Transcontinental 
Railway,  Ottawa,  for  supplying  and  in- 
stalling the  following  plant  in  the  Leon- 
ard locomotive  and  car  shops;  boilers 
and  stokers,  feed  water  heater,  steam 
engines  or  turbines,  generators,  switch- 
board and  wiring.  Plans  and  specifica- 
tion are  at  office  of  Mr.  W.  J.  Press, 
mechanical  engineer,  Ottawa.  Mr.  B.  E. 
Ryan,  Ottawa,  is  secretary  to  Transcon- 
tinental Railway  Commissioners. 

Winnipeg,  Man. 

The  contract  to  supply  boiler  for 
steam  fire  engine  has  been  awarded  by 
the  Board  of  Control  to  Doty  Engine 
Works  Company,  Limited,  Winnipeg,  at 
-$1,015. 


Miscellaneous 

London,  Ont. 

Dominion  Savings  Company,  Talbot 
and  Dundas  Streets,  will  require  vault 
equipment  as  they  will  shortly  be  mov- 
ing into  their  new  building  at  the  cor- 
ner of  King  and  Richmond  Streets.  Pos- 
sible contractors  are  advised  to  com- 
municate with  Mr.  Harvey,  care  the 
company. 

The  Northern  Life  Association  Com- 
.pany,  London  Life  Building,  contemp- 
lates the  purchase  of  office  furniture,  etc., 
including  tables,  desks,  chairs  and  vault 
fittings. 

Ottawa,  Ont. 

Mr.  F.  C.  Sullivan,  architect,  Castle 
Building,  Queen  Street,  has  recommend- 
ed that  the  contract  for  construction  of 
lavatories  on  O'Connor  Street,  at  an  es- 
timated cost  of  $14,000,  be  awarded  to 
Murphy  Bros.,  493  Cooper  Street.  Build- 
ing is  to  be  solid  brick  construction. 

Rcgina,  Sask. 

City  purchasing  agent,  Mr.  J.  H.  Turn- 
ball,  will  receive  tenders  until  Novem- 
ber 16  for  supply  of  approximately  99,- 
000  sq.  ft.  of  corrugated  galvanized  roof- 
ing and  siding,  together  with  ridge  roll, 
gutters,  downpipes,  discharge  bends, 
nails  and  washers.  Plans  and  specifica- 
tion are  at  office  of  purchasing  agent. 
Mr.  F.  McArthur  is  the  city  engineer. 

Toronto,  Ont. 

The  Canadian  Metal  Company,  Toron- 
to, has  received  a  contract  from  the 
British  Government  for  the  manufacture 
of  moulded  bullets  for  shrapnel  shell.  In 
connection  with  the  order  the  announce- 
ment is  made  by  a  member  of  the  com- 
pany that  a  tower  100  ft.  high  will  be 
constructed  immediately  for  the  work. 

Tenders  for  travelling  crane  have  been 
opened  by  the  Board  of  C  ontrol  and  re- 
ferred to  Mr.  R.  C.  Harris.  Commissioner 
of  Works,  for  report.  The  lowest  bid 
received  was  $1,850. 

New  Companies 

The  Kedvers  Telephone  Company, 
Limited,  Kedvers,  Sask..  has  been  in- 
corporated as  a  joint-stock  company, 

The  Essex  Motor  Cycle  &  Machine 
Company,  Limited,  has  been  incorpor- 
ated with  head  office  at  Essex,  Ont.  The 
company's  operations  will  be  mainly 
manufacturing  of  motors  ami  motor 
cycles.  The  company  has  a  capital  of 
$l(K),(X)n. 

The  Saskatchewan  Concrete  Post  Com- 


pany, Limited,  is  a  newly  incorporated 
company  at  Regina,  Sask.,  with  a  capi- 
tal of  $25,000.  The  company  will  manu- 
facture concrete  posts.  Mr.  F.  H.  Reed, 
2347  Mclntyre  Street,  is  president.  Mr. 
R.  E.  Brown,  S.  Railway  and  Albert 
Street,  is  managing-director. 

The  Marine  W  elding  Company  has 
been  licensed  in  the  Province  of  On- 
tario to  engage  in  the  general  business 
of  welding  steel,  iron  and  other  metals 
and  to  manufacture  and  deal  in  all  kinds 
ol  machinery  and  appliances  used  in  the 
welding  process.  The  capital  of  the 
Ontario  Corporation  is  $40,000.  Mr.  Wm. 
Batten  McPherson,  Toronto,  is  the  com- 
pany's attorney. 

The  Sharpe  Construction  Company, 
Limited,  is  a  new  incorporation  with 
head  office  at  Quebec,  Que.  The  com- 
pany, which  has  a  capital  stock  of  $200,- 
000,  will  carry  on  the  business  of  gen- 
eral contractors. 

Lamarre  &  Compagnie,  Limitee,  have 
been  incorporated  as  a  construction  and 
manufacturing  company  to  carry  on 
business  as,  builders  and  manufacturers 
of  machinery.  The  company  has  a  cap- 
ital stock  of  $195,000  and  the  head  office 
will  be  at  St.  Remi,  Que. 

The  Blashill  Wire  Machinery  Com- 
pany, Limited,  has  been  incorporated 
with  head  office  at  Montreal,  to  carry- 
on  the  business  of  steel  makers,  colliery- 
proprietors,  miners,  engineers  and  iron 
founders.  The  company  has  a  capital 
stock  of  $48,000.  The  provisional  di- 
rectors include  Judson  Albert  DeCew, 
chemical  engineer,  and  Louis  L.  Cohen, 
merchant,  of  Montreal. 


Explosives  produced  in  the  United 
States  during  1913,  according  to  statis- 
tics issued  by  the  U.  S.  Bureau  of  Mines, 
amounted  to  463,514,881  lb.,  as  compared 
with  489,393,131  lb.  for  1912.  This  pro- 
duction is  segregated  as  follows:  Black 
powder,  194,146,747  lb.;  "high"  explos- 
ives, 241,682.364  lb.;  and  permissible  ex- 
plosives, 27,685,770  11>. 

All  the  structures  at  the  repair-shop 
plant  of  the  Canadian  Northern  Railway, 
at  Port  Mann,  about  16  miles  from  \  an- 
eouver,  B.C.,  were  completed  September 
1.  and  are  now  ready  for  the  installa- 
tion of  equipment.  The  main  buildings 
are  constructed  of  reinforced  concrete 
with  wood  and  steel  roof  trusses.  The 
largest  structure  is  27(>  x  143  ft.  in  plan, 
and  is  laid  out  in  two  main  bays,  one  for 
erecting  and  the  other  lor  repair  pur- 
poses, Other  structures  are  a  15-stall 
round  house,  an  80-ft.  turntable,  a  store 
house,  boarding  house  to  accommodate 
150  nun.  and  an  80-000-gal.  steel  water 
tank  on  a  steel  tower.  The  main  repair 
shop  has  a  30-ft.  gallery  or  elevated 
platform  running  the  full  length  of  the 
building  and  intended  for  light  repair 
work.  The  two  main  bays  of  this  struc- 
ture arc  to  be  served  by  10-ton  travel- 
ing cranes,  and  modern  drill,  press  and 
lathe  equipment  is  to  be  installed.  For 
lilting  locomotives  there  is  planned  .111 
electrically  operated  pair  of  jacks  which 
can  be  spaced  as  desired  between  the 
limits  of  25  and  45  ft.  The  new  shops 
arc  about  miles  from  dockage  facili- 
ties, where  seagoing  vessels  come,  via 
the  Praser  River,  to  deliver  supplies  for 
the  machine  shops  to  the  construction 
work  now  in  progress  in  the  interior  of 
British  Columbia. 


Tenders  and  For  Sale  Department 


i   \  PIT  VI.  Introduced  for  sound  cntorprisesof  nil 
kinds.    •  pet  oent.  oomwisalon.  Bond  and  stock 
Imimm  ell  fd.    Underwriting  procured,  Refer- 
,  os     uiKod.    v . 1 1 1 ^ —  Cooke  it  Byrne,  Bnr- 
DOnrl  Streets  Dublin.  Ireland.  40-46 


Mechanical  Superintendent 

desires  change.  lias  Idled  this  position  in  con- 
nection with  operations  in  England,  Canada, 
India,  Kgypl  and  I'ldna.  Capable  of  taking  ab- 
solute  control  of  mechanical  end  of  any  project. 
KcioicnccN  on  leoucst.  liox  S",  Contract  Record, 
Toronto  42-44 


Sales  Engineers  Wanted 

A  large  firm  specializing  in  the  manufacture  of 
motors  of  all  ciasses  desires  to  secure  sales  en- 
gineers in  various  parts  of  Canada.  Firms  who 
can  carry  a  stock  of  motors  are  preferred.  Write 
-fating  the  territory  you  can  cover.  Box  90, 
Contract  Record  Jt  Engineering  Review,  Toronto. 

44-47 


Agents  Wanted 

Canadian  firms  having  good  municipal  con- 
nections can  make  money  selling  a  new  improved 
sewer  cleaning  machine  which  already  has  a  big 
sale  in  the  I".  S.  A.  Write  stating  the  terri- 
tory you  can  cover.  Box  97,  Contract  Record 
&  Engineering  Review,  Toronto.  44-46 


Agents  Wanted 

Large  firm  making  low  voltage  transformers 
and  electrical  measuring  instruments  wants  sales 
agents  for  Canada.  These  transformers  are  for 
sign  lighting,  bell  ringing,  and  toy  require- 
ments. The  electrical  measuring  instruments  in- 
clude a  complete  line  of  switchboard  and  port- 
able Ammeters  and  Voltmeters.  All  agents  to 
work  on  a  commission  basis.  Write  stating  what 
territory  you  can  handle.  Box  93,  Contract 
Record,  Toronto.  43-4445 


Late  News  Items 

Brantford,  Ont. 

The  Park  Drive  road  scheme  may  be 
temporarily  abandoned  owing  to  the  cost 
which  is  now  estimated  at  $60,000.  A 
meeting  to  consider  the  scheme  will  be 
held  by  the  City  Council  immediately. 

Cranbrook,  B.C. 

The  City  Council  has  disposed  of  $35,- 
000  worth  of  waterworks  debentures  at 
88,  for  the  purpose  of  enabling  the  city 
to  complete  the  distributory  system  this 
fall. 

Fort  George,  B.C. 

A  deputation  from  this  municipality  in- 
terviewed the  Provincial  Government  re- 
cently in  connection  with  the  proposed 
installation  of  a  waterworks  system  for 
Fort  George.  The  estimated  cost  of  the 
system  is  about  $52,000. 

Hull,  Que. 

The  Fire  Department  of  the  City 
Council  has  decided  to  purchase  one 
horse-drawn  fire  engine.  Mr.  Tessier, 
City  Hall,  is  Chief  of  Department. 

Hamilton,  Ont. 

The  sub-contract  for  masonry  and' 
brick  work  on  residence  for  Messrs. 
Sparks  &  McKay,  Fairholt  Road,  has 
been  awarde  dto  Mr.  J  as.  Poustie,  Whit- 
field Avenue.  The  building  will  be  two- 
storey,  brick  construction.  ' 


Kingsville,  Ont. 

The  construction  of  a  frame  and  white 
brick  residence  at  a  cost  of  $3,000  is 
contemplated  by  Mr.  A.  Wigle,  Division 
Street. 

Kamloops,  B.C. 

Money  bylaws  totalling  $50,500  will  be 
placed  before  the  ratepayers  shortly  for 
the  development  of  the  electric  light 
service  in  the  city,  extension  of  water 
service,  and  park  improvements. 

London,  Ont. 

I  Mans  are  drawn  by  Mr.  A.  E.  Nutter, 
Dominion  Hank  Chambers,  for  erection 
of  church  on  Maitland  Street,  for  Latter 
Day  Saints.  Construction  work  will  not 
start  until  next  spring. 

Niagara  Falls,  Ont. 

The  rebuilding  of  a  barn,  destroyed  by 
fire  recently,  is  contemplated  by  the  own- 
er, Dr.  Watson.    Estimated  cost  $4,000. 

Ottawa,  Ont. 

The  City  Council  has  in  contemplation 
the  construction  of  a  tile  pipe  sewer  on 
Nicholas  Street  between  Somerset  and 
Mann  Avenue.  Mr.  R.  L.  Haycock  is 
Sewerage  Engineer. 

Work  is  to  start' immediately  on  con- 
struction of  sewerage  works  comprising 
tile,  concrete  and  brick  sewers  and  in- 
stallation of  septic  tanks.  The  City 
Council  is  undecide  dwhether  to  let  con- 
tract or  carry  out  the  work  by  day  labor. 
The  scheme  is  estimated  to  cost  $60,000. 

Punnichy,  Sask. 

The  Council  of  the  Rural  Municipal- 
ity of  Emerald,  No.  277,  has  been  au- 
thorized to  raise  $6,000  to  construct 
main  roads.  Mr.  S.  T.  Thorne,  Punnichy, 
is  Secretary-Treasurer. 

Regina,  Sask. 

The  Board  of  Highway  Commission- 
ers intends  to  drain  land  in  townships 
31  and  32  at  an  estimated  cost  of  $23,- 
384.    Mr.  F.  J.  Robinson  is  Chairman. 

St.  John,  N.B. 

A  Syndicate  promoted  by  Mr.  Arthur 
Likely,  City  Road,  has  in  contemplation 
the  construction  of  100  frame  residences 
in  the  eastern  section,  at  an  estimated 
cost  of  $1,600  each. 

Summerland,  B.C. 

The  Municipal  Council  has  passed  a 
new  bylaw  authorizing  the  raising  of 
$10,000  to  finance  the  extension  and  im- 
provements being  made  to  the  irrigation 
distribution  system  within  the  muni- 
cipality. 

Toronto,  Ont. 

The  City  Council  has  passed  a  bylaw 
authorizing  the  issue  of  bonds  to  rai-se 
$250,000  for  the  purchase  of  parks  and 
playgrounds. 

The  recommendation  of  the  Board  of 
Control  that  Commissioner  Harris  be 
authorized  to  construct  a  civic  car  line 
from  Dundas  Street  to  Quebec  Avenue 
and  Bloor  Street  has  been  adopted  by 
the  City  Council.  The  laying  of  the  track 
will  cost  approximately  $125,000. 

The  Toronto-Hamilton  Highway  Com- 
mission has  appointed  Mr.  H.  S.  Van 
Scoyoc,  of  Montreal,  Chief  Engineer  on 
the  new  permanent  highway  to  be  con- 


structed between  Toronto  and  Hamilton. 
Construction  work  will  begin  immedi- 
ately. 

Mr.  C.  E.  Deakin,  Montreal,  general 
contractor  for  the  new  power  plant  and 
boiler  house  of  the  Canadian  Kodak 
Company  at  Mount  Dennis,  Toronto,  has 
awarded  a  sub-contract  for  the  concrete 
piles  for  the  foundation  of  the  building 
to  the  MacArthur  Concrete  Pile  & 
Foundation  Company,  11  Pine  Street, 
New  York,  N.Y. 

Winnipeg,  Man. 

The  Grand  Trunk  Pacific  Railway  has 
let  a  contract  to  Carter-Halls-Aldinger 
Company  for  the  construction  of  term- 
inals at  four  divisional  points  in  British 
Columbia  —  Prince  George,  Endako, 
Smithers  and  Pacific.  The  amount  of 
the  contract  is  approximately  $300,000. 
Work  has  already  commenced. 

To  prevent  concrete  from  sticking  to 
wood  molds  use  a  thin  mixture  of  lard 
and  lard  oil,  or  liquid  waterproofing,  or 
dampproofing;  when  this  coat  is  thor- 
oughly hard,  give  rub  with  cloth  slight- 
ly moistened  with  mixture  of  lard  and 
lard  oil,  before  each  cast  is  made.  This 
same  mixture  can  be  applied  to  iron 
molds,  but  mixtures  can  be  thinned  with 
kerosene.  Prepare  plaster  mold  with  a 
mixture  of  linseed  oil  and  yellow  bees- 
wax; let  this  soak  well  into  the  mold; 
after  two  days  wash  with  kerosene;  be- 
fore each  casting  brush  mold  with  mix- 
ture of  stearic  acid  dissolved  in  kero- 
sene.   This  should  be  very  thin. 

For  glue  or  gelatine  molds  when  glue 
is  well  hardened,  prepare  a  coating  of 
three  parts  alum  and  one  part  formalde- 
hyde. This  hardens  the  surface  of  the 
glue  and  protects  t  against  the  action 
of  cement,  so  that  several  casts  can  be 
made.  Before  each  cast  brush  freely 
wth  mixture  of  stearic  acid  and  kero- 
sene. 

Care  must  be  taken  to  screen  glue 
after  remelting,  to  eliminate  the  hard, 
thin  coating  which  has  become  insol- 
uble under  the  action  of  the  formalde- 
hyde. 

Highway  crossing  accidents  were  dis- 
cussed by  Mr.  M.  A.  Dow,  general  safety 
agent  of  the  New  York  Central  Lines,  at 
the  third  annual  Safety  Congress  held  in 
Chicago  recently.  Mr.  Dow  found  that 
of  7779  persons  who  traversed  the  New 
York  Central  tracks  at  three  distinct  lo- 
cations in  Syracuse,  Detroit  and  Indian- 
apolis, between  7  a.m.  and  5  p.m.  one 
day  last  December,  only  359  looked  both 
ways  before  crossing. 

A  $3,000,000  loan  for  sewerage  pur- 
poses will  be  voted  on  by  the  citizens 
of  Balitmore,  Md.,  at  an  election  this 
month.  The  funds  will  be  used  to  com- 
plete the  east  and  west  low  level  inter- 
ceptors, the  Jones  Falls  interceptor,  the 
high  level  interceptor  and  to  extend  the 
sanitary  lateral  sewers  and  storm-water 
drains  in  the  northeastern,  southeastern, 
southwestern  and  northwestern  sections 
of  the  city  and  the  suburbs  of  Arlington, 
Woodbcrry  and  Govanslon,  thereby  com- 
pleting the  sewering  of  the  entire  built- 
up  portion  of  the  city  with  sanitary 
sewers  and  storm-water  drainage. 
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PUMPS 


Horizontal  Belt  Driven  Turbine  Pump  supplied  the  University  of  Toronto. 


THIS  Pump  is  hydraulically  balanced  against  end 
thrust  and  in  addition  has  a  water  cooled  thrust 
Bearing.  The  Pump  is  arranged  so  that  it  may 
be  operated  w  ith  guide  vanes  or  without  for  demonstration 
purposes.  Oil  ring  hearings,  Hydraulic  Balance  and  water 
cooled  thrust  hearings  are  standard  lor  all  "Inglis"  Turbine 
Pumps. 

We  make  pumps  of  all  kinds  for  any  service. 

Write  us  for  prices. 

The  John  Inglis  Company,  Limited 

ENGINEERS  AND  BOILERMAKERS 


14  Strachan  Ave.,  Toronto,  Canada 

Montreal  Office:   Room  509  Canadian  K\ press  UmUinn 
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Continuous  nnd  Machine  Banded  Wood  Stave 

WATER  PIPE 

Reservoir  Tanks  for  city  and  town  Water  Systems,  Fire 
Protection.  Power  Plants.  Hydraulic  Mining,  Irrigation, 
etc.    One-half  the  cost  of  Iron  Pipe    and  better. 

Pacific  Coast  Pipe  Co.,  Limited 

P.  O.  Box  563       Vancouver,  B.  C. 
Office  and  Factory,  Granville  St.,  near  High  Bridge 

Write  for  Catalogue 

Full  Particulars  and  Estimates  Furnished 


Tenders 


A  few  dollars  spent  in  advertising 
your  proposals  in 

The  Contract  Record 

would  result  in  additional  competition, 
which  might  save  your  city  or  town  or 
your  client  many  hundreds  of  dollars. 


There's  a  reason  for  red,  but  there's  a 
better  reason  for 

''BRADFORD  REDS",  the  superb,  unique,  beautiful  facing  brick  of  unfading 
color  and  unfailing  satisfaction, 


(TRADE  MARK  RE6.U.S. PATENT  OFFICE) 


are  made  from  famous  Bradford  Shale,  the  distinctive  brick-making  material  which  accounts 
for  their  superlative  quality. 

For  twenty  years  they  have  been  the  standard  red  brick  of  America. 

Bradford  Pressed  Brick  Company 

BRADFORD,  PA. 

We  also  make  Fireproofing,  Hollow  Brick  and  Hollow  Block. 


Iron  Fence  and  Grill  Work 


If  you  have  any  special  designs,  monogram 
plates  or  particular  work  in  ornamental  iron,  you 
can  depend  upon  us  to  faithfully  fashion  your 
designs. 

Prices  and  Particulars  cheerfully  furnished. 

WE  ALSO  DO  IRON  STAIR  WORK 

The  Geo.  B.  Meadows 

Toronto  Wire,  Iron  &  Bras*  Work* 
Co.,  Limited 
TORONTO,     -  ONT. 

Meadows  Block,  Wellington  St.  West 
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'A  Hanger  for  any  door  that  slides 


Do  You  Keep 

your  Richards  -  Wilcox 
catalogue  handy? 

It  shows  hangers  of 
every  kind  for  every 
purpose  and  enables  you 
to  select  the  one  right 
hanger  for  every  job. 


ARE  YOU  BUILDING  A  FACTORY? 

Ask  for  Catalogue  on  Fire  Door  Hardware 

ARE  YOU  BUILDING  A  GARAGE? 

Ask  for  Catalogue  on  Garage  Door  Equipment 


Folding  Door  Hanger* 

Angle  Door  Hangers 


Carrier  Systems 
Flush  Door  Hangers 


Highest 
Quality 


am 


fcc hards  Wilcox 


Made  in    f^vl  Canadian  Company, ltd 
Canada      [fj  LONDON  ,ONTARIO.  Ljf 


Keith 
Fans 

The  oppor- 
tunity  for 
greater  econ- 
omy  and  effic- 
iency in  Heat- 
ing and  Ven- 
tilating is  em- 
phasized in   the    "Keith''    Fan.  Com- 
parative tests  of  other  types  of  fans  have 
resulted  in  the  "Keith"  being  proclaimed 
the  most  efficient  and  economical  in  the 

Fan  World.        Write  for  our  New  Catalogue  No.  55. 

SHELDONS  LIMITED,  Gait.,  Ont. 

Toronto  Of fice :  609  Kent  Building 

AGENTS : 

Messrs.  ROSS  &  GREIG,  412  James  St.,  Montreal,  Que. 
Messrs.  WALKER'S  LTD.,  258-261  Stanley  St.,  Winnipeg,  Man. 
Messrs.  GOKMAX,  CLAM  KV  &  GKIXDLEY.  LTD..  Calvary 

and  Edmonton.  Alta. 
Messrs.  ROBERT  HAMILTON'  &  CO..  LTD..  Hank  of  Ottawa 
Mid};..  Vancouver,  B.  C. 


Crossley  Where  Quality  is  Considered 
BALL  MILLS  OR  GRINDING  CYLINDERS 


Style  "A"  or  Plain  Solid 
Bearing  Type 

R  Ball  Mills  or  Grinding  Cylin- 
ders are  used  for  the  grinding  ol 
flint,  spar,  color,  glaze,  sand  or  any  other 
material  of  a  like  nature  which  is  re- 
quired to  be  pulverized  or  ground  and  which  can  be  reduced  to  any  degree  of  fineness  in  these  nulls.  Note 
the  length  of  bearings  and  rigidity  oj  construction. 

Manufacturers  of  Machinery  for  grinding,  mixing,  washing  and  forming  clay, 
flint,  spar,  plumbago,  refractory  substances  and  materials  of  like  nature. 


CATALOG    ON  RKQUEST. 


THE  CROSSLEY  MACHINE  CO., 


Trenton,  N.J. 


THE    CONTK.M'T  RliCORD 


Current  Prices  of  Building  and  Engineering  Materials 


TORONTO  PRICES 

i  BMENT,  LIME,  AND  BRICK 
Cement — delivered  in  5  barrel  lots,  (1.86  per  bbl. ; 
with  bags  (2.25 ;  car  lots,  $1.65  on  the  track, 
with  pkgs.  $1.95. 

Lime — grey  38c,  white  40c  per  100  lbs.,  deliver- 
ed  in  not  less  than  1500  lb.  lots.  At  the 
warehouse,  white  37c,  grey  35c. 

Brick — No.  1  dry  pressed  red  brick,  $17;  buff, 
$17  f.o.b.  the  job;  No.  2,  $14;  common  red 
stock  brick,  $11  to  $14;  grey,  $11  to  $12; 
wire-cut  brick  for  foundation  work,  $8.50  on 
the  cars,  delivered  $9.50;  tapestry  brick, 
(20  to  $30;  sand-lime  brick,  $7.60;  King 
Edward  Siding;  $6.50  at  the  mill;  $9.50  de- 
livered on  the  job.  Smooth  faced  texture 
brick.  $15;  rough  faced  texture,  $16  to  $20, 
delivered  any  place  in  Ontario;  paving  brick, 
No.  1.  $18  per  M.  f.o.b.  West  Toronto; 
No.  2,  $14.00;  paving  blocks,  No.  1,  $24  per 
II ;  No.  2,  $18.  Sun-Tex  wall  tile,  $16  to 
$20  per  M. ;  Denison  interlocking  hollow 
tile,  $60  per  M.    Lots  over  y00,000,  $55. 

CRUSHED  STONE,  SAND  AND  GRAVEL 
Toronto  prices,  delivered: 
Crushed  stone— 2-in.,  $1.20;  1-in.,  $1.25;  3/8-in., 
$1.25;    rubble   stone,   in   car   lots,   $1.15  per 
ton  f.o.b.  car. 

Sand — for  cement  or  brick  work,  $1.20  per  cu. 
yd.,  f.o.b.  Toronto,  C.  P.  R.  siding;  85c  to 
$1  per  cu.  yd.  f.o.b.  Toronto,  G.  T.  R.  siding. 

Gravel — $1.50  per  cu.  yd.,  delivered. 

LUMBER  (BUILDING  MATERIAL) 
Toronto  prices  (wholesale)  delivered: 
Hemlock— 2  x  4  in.  to  2  x  12  in.,  8  to  16  ft., 

$24;  18  ft.,  $26;  1-in.  Hemlock  No.  1  $25; 

No.  1  Hemlock  decking  $25  to  $26;  No.  2 

hemlock,  dimension  and  1  in.,  $19  to  $21. 
Pine — 1  in.  common  6  to  12  in.  wide  (rough) 

$26  to  $33;  2  in.  white  pine,  b'ill  stock,  $28 
to  $34 ;  7/8  by  6  and  10  in.  pine  shelving, 
$33  to  $42;  7/8  x  12  in.  pine  shelving  $45; 
No.  1  white  pine  flooring  $34;  No.  1  spruce 
flooring  $27.50;  No.  1  pine  decking  D  2  S 
$2*;  spruce  decking  $27  to  $30;  No.  1  pine  V. 
or  beaded  sheeting,  $35;  No.  2  ditto  $32; 
pine  trim  4  in.  casing  $1.75  per  100  ft. ;  5 
in.  ditto  $2;  8  in.  pine  base  $2.75  to  $3.25;  10 
in.  pine  base,  $3.40  to  $4.50;  4  in.  pine,  win- 
dow stool,  $2.75. 

Shingles— XXX  B.  C.  shingles  $3.60;  N.  B. 
extras  $4;  N.  B.  clears  $3.45;  No.  1  pine  lath 
$5.50;  No.  2  pine  lath  $4.75;  No.  1  spruce 
lath  $4.25. 

Dimension  Timber  (B.  C.  Fir)— 8  x  8,  10  x  10, 
10  x  12,  12  x  12.  12  x  14,  8  x  10,  8  x  12, 
10  x  14,  14  x  14,  8  x  14,  12  x  16,  14  x  16, 
10  x  16,  $32;  10  x  16,  14  x  18,  16  x  18,  $39; 
8  x  16,  12  x  18,  18  x  18,  $36 ;  16  x  18,  14  x 
20,  16  x  20,  $30.50;  8  x  18,  12  x'20,  18  x  20, 
$40 ;  10  x  20,  $37.50  ;  8  x  20,  14  x  22,  16  x  22, 
18  x  22,  20  x  22.  22  x  22,  $45 ;  12  x  22,  $39 ; 
10  x  22,  $39.50  ;  8  x  22,  14  x  24,  18  x  24, 
20  x  24,  22  x  24,  24  x  24,  12  x  24,  10  x  24, 
$45. 

STEEL  AND  IRON 
Steel — (round    and    square    bars)    $2.25  base; 
twisted  and  deformed,  $2.50;  structural  sec- 
tions $2.75  to  $3. 

Galvanized  iron — 28  gauge  $3.40. 


Cast-iron  pipe — Standard  prices,  carload  lots,  f.o.b. 
Toronto;  4-in.  $34  per  net  ton;  6-in.  to  12- 
in,  $33;  12-in.  up  $32.50,  with  $1  extra  for 
gas  pipe. 

Corrugated  Iron — 20  gauge  $4.25  per  sq.,  28  gauge 
$2.50  to  $3  per  100  pounds. 

Steel    channels   and    beams,   angles   and   plates — 

$3. 

SEWER  PIPE 
Sewer  Pipe — Toronto  prices  (wholesale)  f.o.b.,  4- 
tn.,  25c  per  ft.;  6-in.,  40c  ft.;  9-in.,  70c  ft.; 
12-in.,  $1  ft.;  15  in.,  $1.40  ft.;  18-in.,  $1.90 
ft.;  20-in.,  $2.25  ft.;  24-in.,  $3.25  ft.;  all  less 
62  per  cent. 

SUNDRIES 

Hard  wall  plaster — unsanded,  from  $8  to  $8.50, 
bags  extra;  sanded  $4,  in  car  lots  at  the  yard. 

Hydrated  lime— $9.25  to  $10.25  in  20-ton  car  lots. 

Plaster  of  Paris— Anchor,  Crown,  and  Standard 
white  brands,  $1.50  per  bbl.;  Shield  brand 
$1.25;  New  'Brunswick  $2.50. 

Rope — manilla,  16c  basis,  second  grade  13c  basis, 
sisal  rope,  lOj^c  basis;  African  rope  13c. 

PAINTS  AND  OILS 
White  lead — ground  in  oil,  $9  per  100  lbs. 

Boiled  linseed  oil — in  bbls.,  57c  per  gal.  of  9  lbs. 

Raw  linseed  oil — in  bbls.,  54c  per  gal. ;  red  lead, 
dry,  $8  to  $9  per  100  lbs.;  putty  in  bulk, 
bbls.,  3l/2c;  putty  in  25-lb.  tins,  4c;  tur- 
pentine, in  bbls.,  67c,  per  Imp.  gal.  south- 
ern gauge. 


MONTREAL  PRICES 

CEMENT,  LIME,  AND  BRICK 
Cement — $1.90    steam    car    load    lots,  including 
sacks. 

Lime — Hydrated,  $14  per  ton;  lump,  $10. 

Brick— No.  1  pressed,  $17;  No.  2  pressed,  $15; 
Manganese  rustic,  $20;  buff  rustic,  $20;  red 
rustic,  $14;  buff  (smooth),  $21;  buff  (rough), 
$25;  plastic,  $8.50,  C.  P.  R.  50c  extra  except 
for  plastic.  Dominion  silicate,  1st  quality, 
$13;  second  quality,  $10.50;  all  f.o.b.  Mont- 
real. 

Concrete  Brick— grey  $22,  red  $22,  buff  $23, 
white  $45,  plain  pressed  $12  per  thousand, 
all  f.o.b.  Montreal  (C.  P.  R.  terminals). 
Quotations  f.o.b.  Toronto: — White  $52,  buff 
,  $28,  grey  $27,  plain  pressed  $17,  red  $27. 
Other   quotations   on  application. 

CRUSHED    STONE,    SAND    AND  GRAVEL 
Crushed  Stone— 2-in.,  $1.40;   K  in.,  $1.65;  Ji-in., 
$1.75,  per  ton,  delivered. 

Sand — 95c  per  ton,  car  loads,  on  cars. 

Gravel — $1.35  per  ton  f.o.b.  cars. 

EXPLOSIVES 
Forty  per  cent,  dynamite  $16.25  per  100  lbs.  in 
single  case  lots  of  50  lbs.  each ;  50  per  cent, 
at  $17.75;  60  per  cent,  at  $19.25,  f.o.b. 
Montreal.  Blasting  at  $2  per  25  lb.  keg. 
Detonators,  No.  3  at  75c  per  100;  No.  6  at 
$1  per  100.  Batteries,  No.  2,  rated  cap?city 
up  to  ten  fuses,  $13.50  each ;  No.  3,  r.tted 
capacity  up  to  20  fuses,  $20.50  each ;  No.  4, 
rated  capacity  up  to  50  fuses,  $41  each. 
Leading  wire,  in  coils  of  500  ft.,  lc  per  ft.; 
leading  wire,  twin  cable,  in  coils  of  250  ft., 
3c.  per  dble  ft. ;  connecting  wire  in  coils  or 
spools,  50c  per  lb.    Electric  fuses,  4-ft.  single 


strength,  per  100,  $3;  4-ft.  double  strength, 
per  100,  $3.50;  6-ft.  single  $3.54;  double, 
$4.04;  8-ft.  single  $4.08;  double  $4.58;  10-ft. 
single  $4.G2;  double  $5.12;  12-ft.  single  $5.16; 
double  $5.66;  14-ft.  single  $5.70;  double  $6.20; 
10  ft.  single  $6.24;  double  $6.74;  18-ft. 
single  $6.78;  double  $7.28;  20-ft.  single  $7.32; 
double  $7.82;  22-ft.  single  $8.32;  double 
$8.82;  24-ft.  single  $9.32;  double  $9.82;  20- 
ft.  single  $10.32;  double  $10.82;  28-ft.  single 
$11.32;  double  $11. S2;  30-ft.  single  $12.32; 
double  $12.82. 

STEEL  AND  IRON 
Steel  angles — 3-in.  x  3-in.  and  up,  $2.75;  1-in.  x 
1-in.  x  yi-in.,  25c  extra;  K"'n.  x  y^-xn.  x 
J-jj-in.,  50c  extra.  Boiler  plates — lA-\n.  thick 
and  thicker,  $2.50.  Circular  plates — Flange 
quality,  30-in.  dimensions  and  over,  $2.60; 
under  30-in.  dimensions,  $2.90.  Beams  and 
channels— Under  35  lbs.  per  yd.,  $2.90;  35 
lbs.  per  yd.  and  over,  $2.75,  f.o.b.  Mont- 
real, net  cash.  Corrugated  iron — 26-in.  gauge, 
$4.25;  2S-in.  $4  per  sq.  yd.  less  10  and  10  per 
cent.  Copper  bearing  sheets — flat,  Apollo 
Keystone  galvanized,  28  U.  S.  gauge,  $4.10 
per  100  lbs.  ;  Keystone  black,  28  U.  S. 
gauge,  $2.85  per  100  lbs. 

SEWER  PIPE 
Straight  pipe  (per  foot) — 4-in.,  25c;  6-in.  40c; 
8-in.,  55c;  9-in.,  70c;  10-in.,  SOc ;  12-in..  $1 ; 
24-in.,  $3.25.  Bends,  each,  75c,  $1.20,  $2.20, 
$2.80,  $3.20,  $4.00,  $13.  Double  collar,  ■  75c, 
$1.20,  $2.20,  $2.80,  $3.20,  $4.00,  $13.  Single 
branch,  2  ft.,  $1,  $1.60,  $2.50,  $3.15,  $3.60. 
$4.50,  $16.25.  Double  branch,  2  ft.,  $1.75, 
$2.80,  $3.85,  $4.90,  $5.50,  $8,  $26.  Y.  Pipe, 
2y2  ft.,  $2,  $3,  $4.12,  $5.25,  $6,  $8.50,  $27.60. 
Syphon,  $2.25,  $3.60,  $6.60,  $8.40,  $9.60,  $15, 
(12-in.).  Buchan  trap  cesspools,  double 
syphon,  running  trap  and  hand-hole  trap, 
$2.25,  $3.60,  $6.60,  $8.40,  $9.60,  $15  (12-in.) 
These  prices  are  subject  to  a  discount  of  50 
per  cent. 

SUNDRIES 

Hard  wall  plaster — $11.00  per  ton.  Plaster  of 
Paris — $2.35  per  bbl.  Rope — Best  Manilla. 
14c  basis  per  pound ;  British  manilla,  11c 
basis;  African  hemp,  11c;  sisal  rope  9}2'c 
basis.  Boiled  linseed  oil — in  barrels,  57c  per 
gal.  of  9  lbs.  Raw  linseed  oil — in  barrels, 
54c  per  gal. 


WINNIPEG  PRICES 

CEMENT,  LIME  AND  BRICK 
Cement — Delivered   in   5-bbl.   lots,   $2.00;   in  car 
load   lots,  $2.30. 

Lime — Grey,  34  cents  per  bushel;  white,  32  cents. 

Brick — No.  1  dry  pressed,  red  and  buff,  $35; 
common  red  stock,  $25;  common  grey 
stock,  $12;  No.  1  enamelled  brick,  all  col- 
ors, from  $100;  sandlime,  $12;  firebrick, 
$52.50. 

CRUSHED  STONE,  SAND  AND  GRAVEL 

Crushed  Stone— 2-in.,  $2.65  per  yd.;  1  in.,  $2.90; 
■K-in.,  $2.90;  stone  dust,  $2.50;  rubble  stone 
car  load  lots,  delivered,  $13  per  cord.  Del- 
South   of  Assinboine  $1  extra. 

Sand — For  cement  or  brick  work,  delivered, 
Winnipeg,  $1.85  per  cu.  yd. 

Gravel — Per  yd.,  delivered,  $1.85. 

Crushed  Granite — 1'/,  and  2-in.,  $2.65;  K"in.  and 
1-in.,  $2.90;  K  in.  and  dust,  $3.20. 
(Continued  on  page  72) 
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RAILS 


BILLETS 


Concrete  Reinforcement  Bars 

Plain  Round,   Square  and  Cold  Twisted  Squares 

DOMINION  IRON  &  STEEL  COMPANY 

BAR  STEEL 


LIMITED 


Warehouse  Stocks  : 

SYDNEY,  N.  S. 
MONTREAL,  QUE. 
TORONTO,  ONT. 
FT.  WILLIAM,  ONT. 


Sales  Off 

SYDNEY 

MONTREAL 
112  St.  James  St. 

TORONTO 
18  Wellington  St.,  E. 


Mills  and  General 
Offices : 

SYDNEY,  N.  S. 


WIRE  NAILS 


and  other 


WIRE  PRODUCTS 


Victor  Centre  Crank,  High  Speed  Automatic  Engines 

Suitable  for  belt  drive  or  direct 
connection  to  electric  generator.  The 
Frames  are  of  heavy  duty  enclosed  type. 
Crosshead  guides  are  of  the  bored  type. 
Crank  shaft  is  made  from  a  solid  forging. 
Balanced  ring  slide  valves  are  used  on 
all  sizes.  This  is  one  of  the  strongest 
points  of  the  Engine.  Maximum  speed 
regulation  is  obtained  by  the  Hardwick 
Patent  Governor.  I  .ubrication  is  from  a 
large  central  reservoir  with  sight  leed 
showing  the  exact  amount  of  oil  fed  to 
each  point  of  the  Engine.  The  finish 
and  workmanship  is  of  the  best. 

Prompt    shipment  on   .ill  sizes  Irom 

6  to  350  HP. 

Rock  &  Power  Machinery,  Limited 

HEAD  OFFICE:    12  King  Street  East,  TORONTO 

BRANCH  OFFICES:   Vancouver,  Montreal,  Halifax,  Cobalt,  Sudbury,  and  in  tbc  King  Edward  Hotel,  Toronto 
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Haulage 
and  Hoisting  Ropes 

DERRICK  AND  DREDGE  ROPES 
ROPES  FOR  HOUSE  MOVING 
SAW  CARRIAGE  ROPES 
SMOKE  STACK  STAYS 

Standard  or  Lang's  Lay. 
WIRE  ROPE  FITTINGS  WIRE  ROPE  GREASE 


The  B.  Greening  Wire  Co.  Limited 

Hamilton,  Ont.  Montreal,  Que 


MNGBONlSIMI 

The  "No  Increase  In  Price"  Policy 

Herringbone  Copper  Alloy  Lath,  gauge  for  gauge,  will  resist  hard  wall  plaster  corrosion  sixty- 
une  percent  better  than  lath  made  from  ordinary  steel.  In  other  words  ordinary  metal  lath  would  have 
to  "  eigh  sixty-one  percent  more  than  Herringbone  Copper  Alloy  lath  in  order  to  be  equally  effici- 
ent. This  means  it  would  have  to  cost  about  fifty  percent  more  in  order  to  compete  with  copper  al- 
loy quality. 

Yet  when  Herringbone  Metal  Lath  was  changed  from  ordinary  steel  to  copper  alloy  the  old  price  to 
the  consumer  was  not  changed.  Same  price — sixty-one  percent  more  quality.  At  first  glance  it  would 
appear  that  the  management  here  lost  a  great  opportunity. 

We  believe  that  in  adopting  this  generous  policy  we  have  gained,  instead  of  lost,  an  opportunity. 
For  even  before  Herringbone  lath  was  made  of  copper  alloy  its  superior  stiffness,  selvage  edge,  and 
plaster  saving  qualities  made  it  the  standard  specification.  And  now,  with  this  final  improvement  in 
quality  and  the  price  unchanged,  its  superiority  is  absolutely  unasailable.  Every  thinking  man  will 
use  Herringbone  Copper  Alloy  Lath  now. 


Clarence  W.  Noble 


General  Sales  Agent 


117  Sun  Life  Building,  Toronto 
Metal  Shingle  &  Siding  Company,  Manufacturers 
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Canada  Wire  &  Cable  Co.,  Limited 

Head  Office  and  Works,  TORONTO 

Bare  and  Insulated  Electrical  Wires 

for  all  purposes. 
Electric  Railway  Trolley  Wire  and 

Feeder  Cable. 

Sales  Offices  and  Branch  Warehouses: 
401  Lake  of  the  Woods  Building,  MONTREAL. 
150  Princess  Street,  WINNIPEG. 
Macdonald  Marpole  Co.,  Ltd.,  427  Seymour  St., 
VANCOUVER. 

Prompt  shipments  from  Factory  or  nearest  warehouse. 


RIVETED  TANKS 
RIVETED  PIPES 

PONTOONS 

and  other  similar  works 

Manufactured  by 

Canadian  Stewart  Co.,  Limited 

TORONTO 


Patented 
Multi-Blade 
Fans  and  Blowers 

The  British  Navy  has  in- 
dorsed Sirocco  Fans  to  the 
extent  of  installing  them 
in  their  famous  fighters  to 
the  exclusion  of  all  other 
types. 

Sirocco  Patented  Fans  are  used  to  Heat,  Ventilate  and  Cool  Buildings—  for  Mechanical 

Draft  and  for  Blowing  and  Exhausting. 


A  Bulletin  illustrating  and  describing  Sirocco  Fans  will  be  mailed  to  you  at  your  request 


•    Sales  Engineers  : 

OLABK  T.  MORSE  K.  C.  POM  BUS 

801  McCJill  Bide;.,  *8  Victoria  St, 

Montreal  Toronto 


WINDSOR.  ONTARIO. 


Sa  Its  En  q  in  ee  rs  : 

W.  P.  EDDY  s.  S.  CLARK  K 

801  Tribune  Bldg.,  B06-8ndSt, 
Winnipeg  C&lgarj 


Residence  ™d  Apartment 

DUMBWAITERS 

"Chelsea"  Dumbwaiters  arc  quickly  and 
easily  operated,  practically  noiseless  and 
run  without  friction  or  Jar. 

Write  oin  .mini*  fol  Information. 

Chelsea  Elevator  Co.,  New  York 

Ailcnt* 

Hardware  Co.  of  Toronto 


No  ,'t  Plain  Slu-avc 
Dumb  Walter. 

SO  to  ir>«  ihv  eapw  It) 


2ti  ADKI.AIDK  ST  W 


I  imllril 


"Abr»m"  Sidewalk  Finiahinii  Toola  UN  lOld  Oil  I  In  Guarnnlrr  tint! 

one  MAN  oan  do  more  work  with  thom  I  ban  THRF.F.  mkn  can  do 
wli  li  onlimiry  l>>nl«.  Toll  mean*,  If  KlnlshorH  sect  $I.ihi  por  iln\ ,  von 
nave  the  wagee  of  TWO  MSN,  or $8.00  per  day,  bj  using  "Abrasn" 
Tools  \Vt<  piwitlvoh  ifuiiriuil ('<•  Ihlx  result.  Lol  u*  prove  ll  to 
you.    I  'IrcMilnr. 


ABRAM  CEMENT  TOOL  CO. 


inr>  Ou-ll.  ii,  A>  , 

WINDSOR.  ONT. 
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CURRENT  PRICES  OF  BUILDING  AND  ENGINEERING  MATERIALS— continued. 


(Continued  fiom  page  Its 

LUMBER  (BUILDING  MATERIAL) 
115  per  cent,  discount  for  cash) 
Flooring— No.  1'  red  pine,  4  in.,  $•!:> ;  ti  in.,  $40; 
No.  o  icd  pine,  4  in.,  $&>;  ii  in.,  $10;  No.  4 
red  and  while  pine  or  spruce,  4  in.,  $2i> ;  0 
in.,  $;S2;  No.  1  and  2  Br,  edge  grain,  3  in., 
$00;  4  in.  and  0  in.,  $50;  No.  3  fir,  edge  and 
Hat  grain,  4  and  li  in.,  $45;  No.  4  fir,  ship- 
lap  grade.  4  and  li  in.,  $32;  common  2x0 
pine,  spruce  or  fir,  4  and  0  in.,  $33 ;  No.  2 
white  pine,  4  and  0  in.,  $55;  No.  3,  $45;  No. 
"J  icd  pine,  4  and  G  in.,  $40;  No..  3,  $40;  No. 
4.  $32;  No.  0,  $24. 

Dimension  Timber  (No.  1  pine,  spruce,  tamarac, 
lir  or  cedar)— S  x  S,  8  x  10,  10  x  10,  10  x 
12.  12  x  12,  $38;  10  x  14,  14  x  14,  14  x  10. 
0  x  10.  0  x  12,  8  x  12,  $39;  10  x  10,  12  x  10, 
10  x  10,  14  x  18,  10  x  IS,  18  x  18,  20  x  20, 
$40;  li  x  14,  8  x  14,  12  x  18,  18  x  20,  $42;  0 
x  10,  G  x  18,  0  x  20,  S  x  10,  8  x  IS,  8  x  20, 
10  x  18,  10  x  20,  12  x  20,  14  x  20,  10  x  20, 
$43. 

Tine — 1-in.  common,  0  to  10  in.,  $105;  12  in., 
$110;  pine  trim  4-in.  casing,  $3.70  per  100 
ft.,  0  in.  ditto,  $4.40;  8-in.  pine  base,  $0; 
10-in.,  $7 ;  4-in.  pine  window  stool,  $7.50. 

Shingles— No.  1  B.  C.  cedar,  $4;  No.  2,  $3.50; 
No.  1  B.  C.  cedar  dimension,  $5.50;  band- 
saw n,  $7. 

STEEL  AND  IRON 

Steel — Round    bars,   $2.35   per    100   lbs. ;  square 

twisted,  $2.40  per  100  lbs.;  channels,  angles, 
beams  and  plates,  $2.95  per  100  lbs. 

Cast  Iron  Pipes — Standard  price,  car  load  lots, 
f.o.b.   Winnipeg,  $38  per  ton. 

SEWER  PIPE 
Sewer  Pipe — Wholesale  prices  f.o.b.  Winnipeg, 
per  ft.,  3  in.,  9  cents;  4  in.,  11  cents;  5  in., 
16  cents;  G  in.,  18J4  cents;  8  in.,  30  cents; 
10  in.,  40  cents;  12  in.,  50  cents;  18  in., 
$1.00;  24  in.,  $2.00. 

SUNDRIES 

Hard  Wall  Plaster — Unsanded,  $13  per  ton  ;  sand- 
ed, $7.50,  delivered  on  job.  Plaster  of  Paris, 
$15.50  per  ton;  Hammer  Brand,  $3.75  per  bbl. 

PAINTS  AND  OILS 
Paints  and  Oils. — White  lead,  ground  in  oil,  $9.40 
per  100  lbs. ;  boiled  linseed  oil,  in  bbls.,  74 
cents  per  gal. ;  raw  linseed  oil,  in  bbls.,  71 
cents  per  gal. ;  dry  red  lead,  $8.50  per  100 
lbs. ;  putty  in  bulk,  $3  per  bbl. ;  putty  in  25- 
Ib.  tins,  $3.35;  turpentine,  in  bbls.,  75  cents 


VANCOUVER  PRICES 

CEMENT,  LIME  AND  BRICK 
Cement — Common,  $2.35  per  bbl.  f.o.b.  warehouse ; 
Keens  cement,  $32  per  ton,  sacks  extra;  line 
while.  $7.50  per  bbl.  of  300  lbs.;  superfine, 
while,  $9.50  f.o.b.  Vancouver;  white  Portland 
cement,  $8  per  bbl.  of  380  lbs.,  sacks  10c 
extra,  f.o.b.  Vancouver. 

Lime — $1.35  pir  bbl.  f.o.b.  warehouse  or  delivered. 

Biick — Common  red  brick,  $13  f.o.b.  warehouse, 
$11.50  in  car  lots  f.o.b.  Vancouver;  pressed 
red  and  buff  brick,  $42  at  warehouse,  $4U  in 
car  lots;  white  enamelled  brick,  No.  1  quality 
$100  io  $120  at  warehouse;  tapestry  brick, 
$60  to  $S0  at  warehouse;  impervious  brick, 
$70  f.o.b.  buildings. 

CRUSHED  STONE,  SAND  AND  GRAVEL 
Crushed  stone— 2-in„  $1.40;  1-in.,  $1.50;  3/8-in.', 

$1.50,  all  f.o.b.  scows. 
Sand — Brick   and   plaster   sand   90c   per   cu.  yd. 

f.o.b.  bunkers. 
Gravel — $1.40    per    yard  delivered. 

LUMBER   (BUILDING  MATERIAL) 
Vancouver  prices  f.o.b.  mills: 
Timber  (B.C.  fr)— all  sizes  up  to  12  x  12,  $12; 

up  to  14  x  14,  $13;  sizes  from  16  x  16  to  20 

8  x  20,  $15,  squares. 
Common   fir,    cedar,   hemlock   and   spruce — small 

dimensions,  up  to  20  feet,  $12;  22  to  32  feet, 

$14;  boards  and  shiplap,  $12;  No.  1  and  2 

edge  grain  flooring,  ceiling  and  siding,  $30 ; 

No.  1  and  2  flat  grain  flooring,  ceiling  and 

siding,   $25;    No.    1    XXX.    B.    C.  shingles, 

$2.10;    fir   lath,  $2. 

STEEL  AND  IRON 
Vancouver  prices  f.o.b.  warehouse; 

Steel — (round  and  square  bars)  $2.65  base; 
twisted  and  deformed,  $2.90;  lihuctural  sec- 
tions $3.25  to  $3.75. 

Galvanized  iron — 28  gauge,  $4.85  per  100  lbs. 

Corrugated  iron — 26  gauge,  6,  7  and  8  ft.  sheets 
$4.20,  9  and  10  ft.  sheets,  $4.35  per  square. 
Black  steel  sheets,  24  gauge,  $3.10  per  100 
lbs. 

Steel  channels  and  beams,  angles  and  plates — 
$3.25  to  $3.75  per  100  lbs.,  depending  on 
size,  quantity  and  specifications. 

SEWER  PIPE 
Sewer   pipe — Vancouver  prices,   f.o.b.  warehouse, 
4-in.,  25c.  per  ft. ;  Gin.,  40c   ft. ;   9-in.,  70c 


ft.  ;  12-in.,  $1  ft.  ;  15-in.,  $1.40  ft. ;  18-in., 
$1.90  ft.;  20-in.,  $2.25  ft.;  24-in.,  $3.60;  all 
less  40  per  cent. 

SUNDRIES 

Hard  wall  plaster— $13.50  to  $15.00,  in  car  lots 

f.o.b.  Vancouver,  bags  extra. 

Hydrated  lime — $14  in  car  lots. 

Plaster  of  Paris — Hammer  brand,  $4  per  bbl. 

Welsh  slate— $12.00  to  $12.50  per  square,  f.o.b. 
Vancouver. 

Rope — Manilla,  full  coil,  15j4c  basis;  2nd  grade, 
Hl/2c  basis:  sisal  rope,  ll}4c  basis. 

PAINTS  AND  OILS 
Mixed  paint — per  gal.  $2.50. 

White  lead— ground  in  oil,  $10.25  per  100  lbs. 

Boiled  linseed  oil — in  bbls.,  95c  per  gal.  of  9  lbs. 

Raw  linseed  oil — in  bbls.,  93c  per  gal.;  red  lead, 
dry,  $8.00  to  $9.00  per  100  lbs. ;  putty  in 
bulk,  bbls.  3c ;  putty  in  25-lb.  tins,  4c. ;  tur- 
pentine in  bbls.,  95c. 


Power  &  Son, 

Architects  and  Building  Surveyors 

Merchants  Bank  Chambers, 

Kingston,  Canada 


Geo.  M.  Miller  &  Co. 

Architects 

Toronto  General  Trust  Building  TORONTO 


imma.  copyrights 


STANLEY  LIOHTFOOT 

REG'D  PATENT  SOLICITOR  AN  0  ATTORNEY 

LUMSDEN    BLDG.(CO|'YOB^DE)  TORONTO. 

NEW  BOOKLET  Of  COMPLETE  INFORMATION  FREE 
mintion  this  M°en)  M.  3713 


HOISTING 
ENGINES 


DERRICKS 


HORSEPOWERS 
WINCHES  OR  CRABS 


Standard  sizes  and  capacity  of  derricks  in  stock  for  immediate 
shipment. 

Get  our  prices — they  will  interest  you. 
All  goods  guaranteed. 

MARSH  and  HENTH0RN,  LIMITED,  Belleville,  Ont. 

Designers  and  Builders  of  Hoisting  Machinery 
Sales  Agents:  MUSSENS,  LIMITED,  Montreal,  Que. 
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MADE  IN 

CANADA 

Water  Turbines 
Centrifugal  Pumps 

Patronize  Home  Industry  and  let 
us  Quote  on  Your  Requirements 

Boving  &  Co.  of  Canada 

Limited 

94  Grafton  Ave         Head  Office         London  Bldgs. 
Moose  Jaw,  Sask.       164  Bay  St.       Vancouver,  B.  C. 

TORONTO 

Factory,  Lindsay,  Ontario 
Mexico  City      Wellington      Cairo      London,  Eng.     Tokyo     Johannesburg     Rio  De  Janeiro 


SAFETY 


FIRST 


FOR  CONDUIT 


Xceladuct  -  Orpenite 

Galvanized  Conduit  made  of  Easy  Bend-  Enamel  Conduit  made  of  Easy  Rending 

ing  Spellarized   Steel   Tube It   "  Spellari/.ed    Steel    Tube.      It    is  protected 

protected  against  rust  b\   CO  I  I  I'Jv-PLA  I  -  ...                      f  • 

ING  and  zinc  coaling.  ' -<         ratings  o»   special  enamel 

Clean  threads  and  smooth  enamelled  not  attected  b)  climatic  or  temperature  con- 
interior  allows  rapid  fishing.  ditions.    Smooth  interior  and  clean  threads. 

Lei  ill  lubmil  prices  and  particulars. 

Orpen  Conduit  Company,  Limited 

TORONTO,  ONT.  MONTREAL.  (jl'K. 
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Block  Stone,  Dimensions,  Random,  Head  Sills,  Shoddy,  Stone  Sawing 

Sackville  Freestone  Co.,  Limited,  Sackville,  N.  B. 

WRITE  US  FOR  QUOTATIONS 


Turbine 
Pumps 

Electric  and  Steam 

Water  Works 
Factory  and 
Fire  Services 

Humphrey  Gas 
rumps 

Any  capacity  or  pressure 

THE  JOHN  McDOUGALL 
CALEDONIAN  IRON  WORKS  CO.,  LIMITED 

Worki:  Seigneurs  4  William  Su.,  MONTREAL. 
Manufacturers  of  Boilers,  Castings,  Condenaera,  Elevatora,  Enginea,  Filtera,   Forging!,  Hydraulic 
Machinery,  Pumpa,  centrifugal  and  reciprocating,     Steam    Turblnea,    Tanka,     Water  Wheela, 

Water  Worka  Plants. 


Lachine  Water  Worka 
Three  million  gallons,  eighty  pounds  domestic,  160  lbs.  fire. 


THE    CONTRACT  RECORD 


96"  Motor  Operated  Butterfly  Valve. 


Valves 
Sluice 

Gates 
Fittings 
Flanges 
Castings 
Separators 
Exhaust 

Heads 
Expansion 

Joints 
Pipe  Bends 
Welded 

Work 
Hydraulic 
Piping 


We  make  a  specialty  of  designing  and  executing 
complete  piping  contracts.  Estimates  furnished 
on  receipt  of  plans  and  specifications. 


ATWOOD 


PITTSBURGH  VALVE, 
FOUNDRY  &  CONSTRUCTION  CO. 
PITTSBURGH,  PA. 


ATWOOD 

ENGINEERS    FOUNDERS  MACHINISTS 

Represented  by  W.  M.  Campbell.  25  Howland  Ave.,  Toronto,  Can. 


Goold,  Shapley  &  Muir  Co. 


Brantford 


rm 


Limited 

Winnipeg        Regina  Calgary 


Towers 
and  Tanks 
for  all  pur- 
poses. 

Concrete 
Mixers 

Gas  and 
Gasoline 
Engines 

Hoists 

Windmills 


i0  IB* 


Water    supply    outfits    of  every 
description. 

CORRESPONDENCE  SOLICITED 


Study  your  own  interests  and  you 
are  bound  to  recommend 

"  Metallic  " 
Building  Materials 

There  is  absolutely  no  doubt  about  that  for 
the  simple  reason  that  "Metallic"  Materials 
save  time  and  time  means  money  to  you. 
More  than  that,  "Metallic"  Materials  are 
weather-proof,  fire-proof,  artistic,  sanitary 
and  durable.  Your  recommendation  will 
please  the  owner  because  "Metallic"  Ma- 
terials enhance  the  value  of  any  building. 
He'll  remember  you  when  giving  out  his 
next  job. 

THE  "METALLIC"  LINE  INCLUDES 
Galvanized  or  Copper  Cornices,  Skylights,  Steel  Shingles 
Steel  Ceilings  and  Walls.  Ventilators,  Steel  Siding,  Corru 
gated  Iron,  "Hayes"  Patent  Steel  Lath,  etc. 

Catalogues  and  Prices  sent  promptly  on  request 


THE  METALLIC  ROOFING  CO. 

OF  CANADA  LIMITED, 

TORONTO  and  WINNIPEG 


Electric-Welded  Chain 


Two  New  Sizes 


Size  in  inches 

X 

Links  per  foot 

6 

5  1  ; 

Weight  100  ft. 

410  lbs. 

600  lbs. 

Proof  Test 

i  j.ooo  ii.s. 

18.000  lbs. 

Breaking  I  est 

26,000  lbs. 

16.000  lbs. 

Working  1  ,oad 

8,000  lbs. 

1  1.000  lbs. 

Made  in 
Canada 


25 
Stronger 


Sold  by 
Jobbers 


McKinnon  Chain  Company 

St.  Cathar  ines,  Ont. 
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Toronto,  Ont. 

Nova  Scotia  Steel  &  Coal  Company,  Ltd. 

Beg  To  Announce 

That  their  new  steam-hydraulic  forge  shop  is  now  in  opera- 
tion, as  also  is  their  recently  installed  "Harmet"  fluid  com- 
pression-plant. 

These  improvements  bring  " Scotia's"  equipment  abreast 
of  the  best  foreign  forges. 

They  are  accordingly  open  to  supply  forgings  of  all  shapes 
and  sizes.  Made  of  ordinary  or  fluid  compressed  open- 
hearth  steel,  and  satisfying  the  most  severe  specifications. 

For  Prices  and  Particulars  Apply  to 

Head  Office  -  -  New  Glasgow,  N.  S. 
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Canadian  Plant 


II 


Chicago  Bridge  &  Iron  Works,  SntaGrTrg 

Our  Specialty  is  the  Design,  Manufacture  and  Erection  of  ELEVATED 
STEEL  TANKS  for  Municipal,  Railroad  and  Factory  Service. 

We  also  design,  manufacture  and  construct  Oil  Tanks,  Coaling  Sta- 
tions,   Bridges,  Turntables,   Building  and    Structural  Material. 


WRITE  TO-DAY  FOR  CANADIAN  ILLUSTRATED  CATALOGUE  NO.  IS 


OFFICES 


Built  for  C.P.R.  Montreal 


Bridgeburg,  Ont.,  130  Janet  St. 
Chicago,  111.,  1360  W.  105th  St. 
New  York,  30  Church  St. 


Bridgeburg,  Ont. 
SHOPS  :    Chicago,  111. 

Greenville,  Pa. 


WHAT  YOU  WANT  IN  A  LOCOMOTIVE 


Reliability  is  what  you  want  in  a  locomotive. 
Efficiency  and  durability  in  our  locomotives 
make  them  reliable. 

For  the  service  small  locomotives  are  called 
upon  to  perform,  reliability  means  readiness 
to  perform  a  day's  work  every  day.  You 
know  how  the  work  stops  when  the  locomo- 
tive is  out  of  service.  We  guard  against 
breakdowns  by  the  material  and  the  design. 
Every  part  is  made  with  reference  to  long  life. 
Every  part  is  made  interchangeable  for  each 
size  of  locomotive,  so  worn  parts  may  be 
quickly  replaced  without  a  machine  shop. 
This  is  most  important  in  keeping  the  engine 
on  the  job. 
Get  in  touch  with  us. 

MONTREAL  LOCOMOTIVE  WORKS,  LIMITED 

DOMINION  EXPRESS  BUILDING.  MONTREAL,  CANADA 


ORNAMENTAL  - 

^  AROK  WORK 

CLOTH 
"WIRE  GOODS 


Concrete  Bonding 
Elevator 
Overhead  Guards 

Eniitilrlt'4  solicited. 
CANADA    WIKK    &  IKON 

goods  CO.,  Hamilton 


Water  Purification 
RANSOME 

Drifting  Sand  Filters 

THIS  system  has  been  accepted  In 
the  City  of  Toronto  after  a  thor- 
ough test,  and  a  plant  having  a 
daily  capacity  of  60  million  imperial 
gallons  is  now  under  construction.  The 
filters  can  be  installed  in  either  the 
gravity  or  pressure  systems. 

Designs  and  estimates  furnished  on  ap- 
plication. 

John  verMehr  Engineering  Co. 

Limited 

154  S  imcoe  Street,  Toronto 


AN  OPPORTUNITY 

Local  Agents  Wanted  in 

Quebec,    Ottawa,    Toronto,   Winnipeg,  Calgary 
Edmonton,  Vancouver 

Water  Kilter*  Refrigerating  Machinery 

1.000  lo  1.000.000  G.llon.  .  D»,       ]  4  to  60  Ten  D«,ly  ,y 
Water  I'urilirm 
4  Callona  lo  5,000  Gallont  .  Day 

Refrigerator,    and    Refrigerating    Boxe.    for    Ice  or 

Machine  Refrigeration 
Hotel.  Re.taurant  and  Saloon  Equipment  and  Supplier 

EQUIPMENT  &  SUPPLIES,  LIMITED 

302  McGILL  BLDG..  MONTREAL,  P.  Q. 
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**  I  consider  that  you  make  the  best 
Hoisting  Machinery  on  the  market. 

l'.iki-n  from  an  unsolicited  letter  written  to  us  by  a  prac- 
tical man,  familiar  with  the  construction  and  perform- 
ance of  the  principal  makes  of  Contractors'  Machinery. 

HE  SPEAKS  FROM  EXPERIENCE 

Hoisting  Engines     Clam  Shell  Buckets —  Derricks 
Derrick  Fittings — Centrifugal  Pumps 


STANDARD 
SIZES 
IN  STOCK 


Standard  Three  Drum  Hoisting  Engine  with  banked  operating  levers. 


Let   us  have  your  inquiry  on  special  plant  for  use  next 

Spring— NOW. 

Dipper,  Clamshell  and  Hydraulic  Dredges  —  Dump 
Scows — Excavators — Revolving  and  Travelling  Cranes, 
etc. 

Write  for  Catalogue 

M.  BEATTY  &  SONS,  LIMITED 

WELLAND, 


Established  1862 


CANADA 


Faivrette"  Type  "D"  Dredging  and 
Excavating  Clamshell. 


—AGENTS— 

H.  E.  PLANT,  1791  St.  James  Street,  Montreal  R.  HAMILTON  &  CO.,  Vancouver,  B.C. 
H.  W.  PETRI E,  LIMITED,  Toronto  E.  LEONARD  &  SONS,  St.  John,  N.B. 

A.  R.  WILLIAMS  MACHINERY  CO.,  Winnipeg 


LIDGERWOOD  CABLEWAYS 

FOR  GENERAL  CONTRACTING  WORK 


Building  Concrete  Filters. 


Exclusive  Agents  in  Canada 


A  Lidgerwood  Cableway  built  the 
Niagara  Falls  Filter  System,  excavating 
16,000  yards  of  material,  placing  5,500 
yards  of  concrete  and  also  placing  350 
tons  of  reinforced  steel.  There  are  16 
beds  for  rapid  sand  nitration.  Height 
of  cableway  towers,  60  feet;  span,  500  ft. 

Mixer,  derrick,  with  clam  shell  bucket 
mixing  platform  and  water  tank,  all  lo- 
cated on  head  tower. 

Cost  of  placing  concrete  in  9-inch 
flooring  as  low  as  23 cents  per  cubic 
yard. 

See  Bulletin  No.  31 


CANADIAN  ALLIS  -  CHALMERS,  LIMITED 

Head  Office:  TORONTO.   District  Sales  Offices:  MONTREAL,    HALIFAX,   OTTAWA,   COBALT,  PORCUPINE,   FORT  WILLIAM. 
WINNIPEG,   REGINA,   SASKATOON,   CALGARY,    EDMONTON,   NELSON,    VANCOUVER,    VICTORIA,    PRINCE  RUPERT 

M  inn'acturerg  of  :  Air  Compressors.  Avery  Scales,  Boilers,  Cement  Making  Machinery.  Concrete  M'xers  Flour  M  ill  Machinery,  (ins  Engines, 
H  listing  Engines,  Hydraulic  Machinery.  Lidgerwood  Engines  and  Cahleways  Locomotives, Logging  Machinery,  Mining  and  Crushing  Ma 
chinery.  Ornamental  Metal  Work,  Rock  Crushers,  Rock  Drills,  Saw  Mill  Machinery.  Steam  Pumps,  Steam  Shovels,  steam  Specialties.  Steam 
Turbines,  Structural  Steel,  Transmission  Machinery,  Turbine  Pumps,  Water  Pipe,  Water  Wheels. 
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Sand,  Gravel  and  Crushed  Stone 

Lime  Fire  Clay 

Cement  Fire  Brick 

Plaster  Sewer  Pipe 

Hair  Weeping  Tile 

Building  Stone 

Our  prices  are  right  and  our  service  good. 

Britnell  &  Co.,  Limited 

C.P.R.  Crossing,  Yonge  St.,  North  Toronto 

Phones,   Office  North  {  5^      Evenings,  North  aio7 


Let  us  quote  you  on 

"DeLAVAL"  Turbine  or   Motor  Driven 

Pumps,  etc. 
"FULTON"  Stokers. 

"WEBER"  Reinforced  Concrete  Chimneys. 
"DECARIE"  Garbage  Incinerators. 
Sewage  Disposal  Apparatus 

E.  LAURIE  COMPANY 

243  Bleury  Street,  Montreal 


Sewers  and  Culverts 

properly  built  of  properly  made 

Reinforced 
Concrete  Pipe 

LAST  FOREVER.  ^9^^^ 


OUR  MATERIAL,  SYSTEM  and  PRODUCT  have  been  tested  and  approved  by  EMINENT  ENGINEERS. 
NO    RUST,    NO  ROT,    NO  FROST-BREAKS,  NO  PRESSURE-BREAKS,  NO  HIGH  PRICES,  NO 
DELAYS  IN  PROCURING,  NO  TROUBLE  IN  HANDLING. 

STANDARD  REINFORCEMENT,  or  SPECIAL  if  required.    Stock  sizes  6  in.  to  60  in. 

Patronize  Experienced  and  Reputable  Manufacturers. 

Catalogue  and  prices  on  application 

Dominion  Concrete  Company  Ltd. 

Kemptville,  Ontario 


BITUNAMEL 

Unsurpassed  (or  water pronlmy  Inundations  and  prevent- 
ing rust  and  corrosion  on  exposed  iron 
and  metal  work. 

WRITE  FOR  SAMPLE 

The  Ault  &  Wiborg  Co.  of  Canada 
Ltd.,  Varnish  Works 


Montreal 


TORONTO 


Winnipeg 


Tm-Olltn  SalV  Works 

Established  1855  TORONTO 

Hrnnelii'si :  Vnncouvor  nml  Winn  peu 


So 
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Made  In  any  length  or  width  in  multiples  of  4-ft.  by 
3-ft.  or  12-ft.  deep. 


Patent  Pressed   Steel  Tanks 

arc  built  up  of  plates  4  ft.  square  by  5/16th  in.  thick.  There 
are  only  three  types  of  plates  and  all  are  interchangeable. 
Easily  erected  by  unskilled  labor. 


LIGHT    STRONG  CHEAP 
UNBREAKABLE. 


IMMEDIATE  DELIVERY 
FROM  STOCK. 


STEEL  PIPES — Welded  or  Rivetted 

of  any  diameter  over  12  inches  and  having  any 
desired  type  of  joint. 

Thomas  Pigg'ott  &  Co.,  Ltd. 

BIRMINGHAM 

Cable  Address  "ATLAS  BIRMINGHAM" 


Standard  White  Lime  Co. 

The  largest  producers  in  Ontario  of 

High  Calcium  Lime  Stone 

We  also  manufacture 

Hydrated  Lime,  Magnesium  and 
High  Calcium  Bulk  Limes 

Works  at 
Guelph,  Beachville  and  St.  Marys 

Office  at 

GUELPH,  ONTARIO 


Water  Supply 

from 

Deep  Wells 

is  obtained  at  a  mini- 
mum cost  by  use  of  our 
deep  well  pumps. 


Write  for 
Bulletin  26 
explaining 
the  use  oi 
Cook's 
Patent 
Brass  Tube 
Well 
Strainer 


A.  D.  COOK 

Lawrenceburg,  Indiana,  U.  S.  A. 

Manufacturer  of  a  Complete  line  of  DEEP  WELL 
SUPPLIES  including  Steam,  Belt  and  Motor  Driven 
DEEP  WELL  PUMPS,  Wind-mill  and  Hand  Pumps, 
Working  Barrels  and  Valves,  Pump  Rods  and  Pump 
Rod  Joints,  Drill  Rods  and  Drill  Rod  Joints,  Drilling 
and  Well  Tools. 

Catalogue  Mailed  Upon  Request 


"Bull  Frog"  Wheelbarrows — 
Scrapers  and  Concrete  Carts 

are  strictly  high  grade.    Are  built  to  meet  all 
requirements  of  the  building  trade. 
The  price  is  exceedingly  low  considering  the  quality. 

THE  LONDON  CONCRETE  MACHINERY  CO. 

of  London,  Ont.,  are  the  sole  distributors  for  Canada.    They  carry  a  stock 
in  their  many  hranch  ware-houses  and  agencies.     Write  them  for  catalogue  and  quotations  at  the  nearest  ware-house. 


BRANCHES:— WINNIPEG:   (565  Portage  Ave.)   W.  H.  Rosevear,  Mgr. 
TORONTO: (112  York  St.)  G.  B.  Oland,  Mgr. 


CALGARY: (022  9th  Ave.  W.)   P.  D.  McLaren,  Mgr. 
HALIFAX,  N.S.  :(68  Upper  Water  St.)  R.  R.  Power,  Mgr. 


AGENCIES:— VANCO  JVER :  B.  C  Equipment  Co.  MONTREAL:  Foss  &  Hill  Macli.  Co.  QUEBEC:  Masson  Limitee. 

PORT  ARTHUR  and  FORT  WILLIAM:  Northern  Agency  &  Equipment  Co.  OTTAWA  :The  General  Supply  Co.  of  Canada. 
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The  Canada  Iron  Corporation,  Limited 

Head  Office 

Mark  Fisher  Building 
MONTREAL 


Iron  Ore,  Pig  Iron,  Car  Wheels,  Cast  Iron  Water  and  Gas  Pipe,  Specials,  Valves,  Hydrants, 
etc.,  Casting's  of  all  kinds,  Mooring1  Bollards  for  both  Concrete  and  Wooden  Docks, 
 Hoisting  Machinery.  


We  are  now  in  a  position  to  offer 

'Queenston  Blue"  Limestone 

in  Sawn  Slabs 

as  well  as  Rough  Quarried  Blocks,  Dimension 
Blocks  and  all  forms  of  Cut  Stone  such  as  Sills, 
Lintels,  Steps,  etc. 

The  Queen ston  Quarry  Co.,  Ltd. 

ST.  DAVIDS,  ONT. 


Crushed  and  Rubble  Stone 

Our  quarry  has  a  capacity  of  300  tons  per  day,  and  with 
excellent  shipping  facilities  we  can  supply  your  require- 
ments in  all  sizes  of  this  stone  on  shortest  notice. 

HUMBER  BRICK  YARDS 
Lime,  Sewer  Pipe  and  Fire  Brick 

JOHN  MALONEY 

Cor.  Queen  and  Dufferin  Sts.,  TORONTO 

Office  Phone  Park.  64  Residence  Phone  Junct.  3429 


Cawthka  Mulock,  President  •  -  GORDON  K.   Perky,  General  Manager 

NATIONAL   IRON   WORKS,  Limited 

LAKGHST   MANUHACTUKKKS   IN   CANADA  OK 


every  sire  for  Water,  Gas,  Culvert  or  Sewer,  Carried  ift  Stock 

Lake  or  Rail  Shipments  Offices,  Works  and  Docks,  TORONTO 


CAST IR 


STEAM  and  AIR  ENGINES,  HOISTING  EN- 
GINES,  STEAM  CRANE  HOISTS,  MOTOR 
CRABS,  SWINGING  ENGINES,  DRILL 
HOISTS,  SPUD  HOISTS,  MARINE 
MACHINERY 


Motor  Crab 


Dake 
Engine  Co. 

Grand  Haven, 
Mich. 


Swinging  Engine 


"Galvaduct"  and  "Loricated" 

Conduits 

for  Interior  Construction 

Conduits  Company,  Limited 

Sole  Manufacturer*  under  Canadian  and  U.S.  Letter*  Patent 

Toronto       -  Canada 


I'll  K    I'd  N  TRACT  RECORD 


Business  As  Usual 

WeVe  Doing  Our  Share 
Making  Daily 
46,000 

SANDandUME 
BRICK 

The  only  Sand  Lime  Brick  Plant  Running  in 
the  City 

PRICE:  $6.50  per  M.    F.O.B.  Mill 

Look  for  the  YSB  stock  mark. 

York  Sandstone  Brick  Co. 

Limited 

TORONTO 

OFFICE:  123BaySt.,  WORKS  :  Cor.  Gerrard  St.  and  Victoria 

31  air  Bldg.)  Park  Ave..  East  Toronto 

Phone  Adelaide  2023  Phone  Beach  1505 


Screened 

Sand 

and 

Gravel 

Largest  Producers,  Noted 
for  Prompt  Shipment. 

York  Sand  &  Gravel,  Limited 

Tel.  Beach  233  East  TofOntO 


Architects,  Owners  and  Contractors 
prefer  a  uniform  plaster  guaranteed 
by  the  maker. 

Anchor 
Hardwall  Plaster 

Is  made  to  precise  formulae  by  weight 
and  mixed  by  machinery.  No  guess 
work.  No  unreliable  labor.  It  sets 
quickly  and  hard,  wcrks  easily  and 
covers  large  area.  No  frost  troubles. 
No  cracking. 

Put  up  in  bags  ready  for  immediate 
use  by  mixing  with  water  only. 

Write  or  call  for  prices  and  booklet. 

Alabastine  Hardmortar,  Ltd. 

Works       136  Esplanade  East,  Toronto 

EAST  TORONTO  Phone  Main  6088 
 ,  ,  


CONCENTRATE 
Your  Builders  Supply  Orders. 

Smyth  &  Ryan 

SERVICE 

means  prompt  delivery  and  high  grade 
materials  at  standard  prices. 

WE  CAN   SUPPLY  YOU  WITH  EVERY- 
THING THAT  GOES  INTO  YOUR 
BUILDING,  EXCEPT  THE  IRON 
AND  LUMBER 

Toronto  Agents  for 

OWEN  SOUND 
CRUSHED  STONE 

Deliveries— G.T.R.  and  C.P.R. 

Special   Attention   to   Sand    and  Gravel 
Orders 


1327  Bloor  West  Phone  June.  828  and  829 

53  Merton  St.  "  North  4751 

Nights  and  Sundays  "  June.  3333 
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THE  HAMILTON  BRIDGE  WORKS  COMPANY,  LTD.,  Hamilton,  Canada 


ANNUAL  CAPACITY  36,000  TONS,  Shop  "A"  18,000  Tons,  Shop  "B"  6,000  Tons,  Shop  "C"  12,000  Tons 

STEEL   BRIDGES   AND  BUILDINGS 


460  feet  z  8  feel  2  in. 


World's 
Largest 
Chimney 


Radial  Brick  chim- 
neys are  the  only 
type  that  will  not 
deteriorate  from  the 
effects  of  gases  and 
erosion. 

HEINICKE 
CHIMNEYS 

will  be  found  proving 
their  superiority  to 
over  4,000  users  in 
every  part  of  the 
country.  The  day 
of  common  brick  and 
metal  stacks  is  gone 
— if  you  are  building 
a  chimney  make  it  a 
HEINICKE 

Writt  tor  catalogui 


H.  R.  HEINICKE,  INC.   New  York,  U.  S.  A. 

Representatives  for  Canada: 
Dartnell    Ltd.,  Montreal,  Que. 


if'  <M>  «nt5i*" 


-4 — t 

-V- 

/■ 

RED  PRESSED  BRICK 
RED  WIRE-CUT  BRICK 
RED  RUFFESTRY  BRICK 
FLASHED  PRESSED  BRICK 
FUSED  PRESSED  BRICK 

We  guarantee  prompt  shipment 
ami  satisf;ut<>r\  ilcli\  cry. 

Our  bricks  are  goqd  and  our  prices 
ri^lit    write  us  for  quotations. 


Russell  Shale  Bricks,  Ltd. 

RUSSELL,  ONT. 


A  Scientific  Pavement 

mutt  be 

Durable  and  Non-Abrasive. 
Non-AbsorbenI  and  nearlj  Noise  less. 
Unatteoted  by  extremes  of  Temperature 

Sightly  and  Sunitarj  . 

Easily  Repaired  and  easil}  Cleaned. 


B/o+A 
"  Cane**} 


Tlteer  requirement*  are  met  by 

Asphalt  Block  Pavements 

Snul  for  l)r»iiii>tl\c  I  Itriatuir 


The  Ontario  Asphalt  Block  Company,  Limited     -     Windsor,  Ont. 
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BELL  AND  SPIGOT 
STEEL  PIPE 

COATED  AND  WRAPPED 


Made  in  sizes  from  2"  to  10"  inside 
diameter  with  different  thicknesses 
for  varying  pressures. 


PAGE-HERSEY 
Iron,  Tube  &  Lead  Co.,  Limited 

TORONTO,  ONT. 


ELEVATED 

STEEL  TANKS 

Hemispherical  and 
Segmental  Bottoms 

Manufactured  at 

Pittsburgh,  Pa. 

Erected  Anywhere 

We  have  special 
designs  for  Mun- 
icipal, Railway 
and  Industrial  ser- 
vice. 


Three  Rivers,  Quebec 
Wayagamack  Pulp  and  Paper 
Co.,  Ltd. 

50.000  gallons.  149  feet  to  top 
120,000      "  100  feet  to  top 


Catalogue  No.  IS 
sent  upon  request. 


Pittsburgh-Des  Moines  Steel  Co. 


Pittsburgh,  Pa. 
915  Curry  Bldg. 


New  York  City 
42  Church  St. 


Dallas,  Texas 
Praetorian  Bldg. 


Des  Moines   Bridge   and   Iron  Co. 

Des  Moines,  Iowa,  938  Tuttle  Street. 
San  Francisco,  Cal.,  Monadnock  Bldg. 
Canadian  Representatives  :  F.H,  Hopkins  &  Co.,  Montreal,  Que. 


THE  HOPE  CANADIAN  FACTORY 


HOPE  STEEL  SASH 

Embodies  points  of  merit  that  make  it  worthy  of  your  consideration.  Scientifically 
designed  and  economically  constructed  it  recommends  itself  to  discriminating  architects 

and  engineers. 

HOPE  SASH  has  demonstrated  its  superiority  in  thousands  of  buildings  in  Canada 
and  the  United  States  as  well  as  other  parts  of  the  world.  It  is  a  sash  with  a  reputation 

for  excellence  back  of  it. 

HENRY  HOPE  &  SONS  OF  CANADA,  LIMITED 

43-45  King  Street  West,  TORONTO 

AGENTS :—      Peart  Bros.,  Regina  W.  N.  O'Neil  &  Co.,  Vancouver  W.  T.  Grose  &  Co.,  Winnipeg 

Walker  &  Barnes,  Edmonton  Gandy  &  Allison,  St.  John,  N.  B.  E.  F.  Stevens,  Halifax  David  McGill,  Montreal 
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Structural  Steel  Work  of  Every  Description 


Toronto  Plant 


Fabricated  and  Erected  by 

Toronto  Structural 
Steel  Company,  L  imited 

Annual  Capacity — 20,000  Tons 

Ask  for  list  of  material  on 
hand  for  immediate  delivery 

Sales  Offices— Atlantic  Ave.,  TORONTO 

 ^Vorks  &t  

TORONTO,  ONT.  WESTON,  ONT. 


Weston  Plant 


STRUCTURAL  STEEL 
FOR  QUICK  DELIVERY 

We  carry  in  stock  at  Montreal,  8,000  tons  of  Structural 
Shapes  and  are  in  a  position  to  make  quick  ship- 
ment of  either  plain  or  riveted  material  for 

Bridges,  Roof  Trusses,  Columns,  Girders, 
Beams,    Towers   and  Tanks,  Penstock. 

Estimates  furnished  promptly,  Capacity  18,000Tons  Annually. 

Structural  Steel  Co.,  Ltd. 

Main  Office  and  Works,  Montreal 


VANCOUVER  WOOD  PIPE 

&  TANK  CO.,  LTD. 

(Formerly  Municipal  Construction  Co.,  Ltd.) 


Contractors  for  Waterworks  Construction, 
Manufacturers  of  Wire-Wound  Wood  Pipe,  Continuous  Stave 
F'ipe,  Tanks,  Silos,  Steam  Casing. 

See  our  new  patented  Wood  I'ipo  Cmiplinu    Positively  LEAK  PROOF. 

319  Pender  St. 


VANCOUVER,  B.C. 


Arena,  Woodstock. 


SALES  OFFICES 

WHITE  BLOCK, 

WELLAND 
7  BANK  ST.  CHAMBERS 

OTTAWA 
417  NEW  BIRKS  BLDC. 

MONTREAL 


Standar  D 
Steel  Construction  Go. 

LIMITED 

WELLAND      -  CANADA 

MANUFACTURERS  AND  ERECTORS 

Steel  Buildincs  and  Bridces 


"AMERICAN" 

ENAMELED  BRICK 
Sanitary    and  Impervious 

Adaptable  for  all  kinds  of  building  where  ihe 
highest  standard  of  brick  perfection  is  demanded. 

Write  for  information. 

AMERICAN  ENAMELED  BRICK  &  TILE  COMPANY 

1182  Broadway,  New  York. 


J  AMR*  THOMSON,    I '•<->!  |< 


J.  O.  Allan,  Vice-I'roident 


Jamk*  A.  Thomson,  Secretary. 


the  GARTSHORE-THOMSON  PIPE  &  FOUNDRY  CO. 


LIMITED 


Manufacturers 

Flexible  and  Flange  Pipe, 
Special  Casting's  and  all  kinds 
of  Waterworks  Supplies. 


CAST  IRON  PIPE 


3  inches  to  60  inche*  diameter 

for  Water,  Gas,  Culvert  and  Sewer 
HAMILTON.  ONT, 


S'. 
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Neptune  Meter  Co. 


Manufacturers  of  the  well-known 


TRIDENT 
Frost-Proof 
Water 
Meters 

Write  for  Catalogue 


Main  Office      -      90  West  Street 
New  York  City 


The  Maritime  Bridge 

Company,  Limited 

Successors  to 

Wm.  P.  McNeil  &  Company,  Limited 

Manufacturers  of 

Bridges — Steel  Buildings 
Roof  Trusses  Turntables 
Towers — Girders  and 
Structural  Steel  Work 

of  all  kinds 

Estimates  Furnished  Promptly 
Large  Tonnage  of  Plates,  Shapes  and  Bars  in  Stock 

Office  and  Plant,    New  GlaSgOW,  N.  S. 


TThe  Canadian  Bridge 
1  Company,  Limited 

WALKERVILLE,  ONTARIO 


Manufacturers  of 

Steel  Buildings 
Roof  Trusses 

Railway  *nd  HigHw^y 
Bridges 

Locomotive  Turn  Tables  and  Structural  Steel  and 
Iron  Work  of  all  descriptions. 
Estimates  furnished  on 
application. 


McGregor  &  Mclntyre 


Limited 


Toronto,  Canada 


OUR  NEW  OFFICE  AND  WORKS:    1139  SHAW  STREET 
Main  Structural  Shop:    130  ft.  x  400  ft. 

Area  of  Grounds :    Ten  Acres 

Capacity:    18,000  Tons  Annually 

We  build  and  erect  all  kinds  of  Structural  Steel  Work 
Roof  Trusses,  Bank  and  Office  Railings,  Stair 
Work,  Elevator  Grilles,  Fire  Escapes,  etc. 

Over  5,000  Tons  in  Stock  of 

Beams,    Column  Sections,  Angles,  Tees,  Plates,  Bars, 
Checkered  Floor  Plates,  etc. 

TELEPHONES : 
Office  and  Works:  Hillcrest  1614-1615-1616 
Private  exchange  connecting  all  departments. 
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Up  UNIVERSAL  CLAMPS 

to   convert   any  round   rod  into   a  bolt 


Long  bolts — removable  bolts — bolts  extending  through  timber  and 
poured  concrete  —  these  are  best  for  form  work. 

The  Universal  Form  Clamp  converts  round  rods  of  any  size  into 
threaded  bolts  with  removable  heads  and  adjustable  nuts. 

Fig.  1 ,  in  the  column  at  the  left,  shows  the  clamp. 

Fig.  2,  shows  the  cross-section  of  the  clamp,  with  the  oval  hole. 

Fig.  3,  is  a  longitudinal  section,  showing  the  clamp  secured  on  the  rod  by  the  upset  shoulder  and  the  screw. 
In  operation,  rods  are  passed  through  holes  in  forms.    On  one  end  of  each  rod  a  clamp  is  placed  and 
screwed  down. 

Fig.  4,  shows  the  tightening  wrench  which  is  slipped  over  the  opposite  end  of  the  rod,  after  another  clamp 
has  been  put  in  place.  The  wrench  locks  to  the  rod  with  the  cam  (A).  Turning  the  handle  (B)  slides  the 
loose  clamp  along  the  rod,  against  the  form  untif  the  adjustment  is  exact.  Then  the  clamp  screws  tightened 
actually  making  a  kink  in  the  rod.  When  the  wrench  is  removed,  you  have  a  long  bolt  securely  holding  form 
together.    The  rod  will  break  before  the  clamp  will  come  off  either  end. 

Fig.  5,  shows  the  rod-puller  used  in  withdrawing  rods  when  forms  are  wrecked.    The  clamps  are 
oosened  and  the  rods  are  easily  removed. 

One  Clamp  for  walls,  columns  and  soffits  J£^flS^<Stt&&m 

and  various  lengths  of  steel  rods,  forms  may  be  held  rig-idly  in  place  during  the  entire  process  of 
building. 

Write  for  circulars  and  prices.    We'll  f-end  a  sample  clamp  for  10c.  to  pay  postagt  and  packing. 


Universal  Form  Clamp  Co. 

Sole  Representatives  for  Ontario  and  Eastern  Canada: 

Railway   Contractors    Supply  Company 

504  Standard  Bank  Bldg.,  Toronto 

Montreal  representatives— Ramsey  &  Kelly,  511  Quebec  Bank  Bldg. 


For  Surface 

Treatment  of 
Roads  the 

TAROADS 

patent  Machines  are 
far  in  advance  of  any 
other  Tar  Spraying 
apparatus  on  the  mar- 
ket for 

Efficiency 

and 

Expedition 

(penetration  assured  ) 
They  are  capable  of 
DOUBLE  the  out- 
put of  all  other  ma- 
chines. 

Write  for  illustrated 
folders. 

KXOl'fv/ss 


<  -bin 

TAROADS  •  LONDON 


TAPOAHS!   SYNDICATE,  LTD. 

JL  Am. I\ \*_^  11 .1— ^ 


9  VICTORIA  STREET 
WESTMINSTER,  London,  Entf 
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Civil 

Contractors 

Electrical 

Directory  of  Engineers 

Special 

Mechanical 

Interests 

Chipman  &  Power 

Civil  Engineers 

TORONTO  WINNIPEG 

Willis  Oiipman.     G*o.  H.  Power. 


BOWMAN  &  CONNOR 

Municipal  &  Structural  Engineers 
HAVE  REMOVED  TO 

16  King  St.  W.,  Toronto 


R.  S.  &  W.  S.  LEA 

Consulting  Engineers 

Water  Supply  and  Purification,  Sewerage  and 
Sewage  Disposal,  Water  Power  Development. 
Tel.  Long  Distance  Uptown  6710-41 
New  Birks  Building,  MONTREAL 


John.  T.  Farmer 

MECHANICAL  AND 
HYDRAULIC  ENGINEER 

314  Coristine  Bldg.,  Montreal 


H.  Grattan  Tyrrell,  C.E. 

Consulting  Engineer,  Chicago,  111. 

Designer  and  Engineer  for  Bridges,  Build- 
ing Frames  and  Other  Structures. 
Industrial  Plants  Designed,  Improved  and 
Remodeled.    Reports  and  Appraisals. 
Special  Attention  to  the  Selection  of 
Economic  Types, 

Author  of  History  of  Bridge  Engineering 
Artistic  Bridge  Design ;  Concrete  Bridges 
and  Culverts;  Moveable  Bridges  and  Dams: 
Mill  Building  Construction  (1900);  Mill 
Buildings  (1910);  Engineering  of  Shops  and 
Factories. 

Member  of  The  Western  Society  of  Engin- 
eers; The  Society  for  the  Promotion  of 
Engineering  Education, Etc.,  Etc. 


E.  G.  M.  CAPE  &  CO. 

LIMITED 
Engineers  and  Contractors 

General  Building  Construction 

Montreal,  P.  Q.  St.  John,  N.B. 


Arthur  L.  Weeks 

Architect 
Canada  Life   Building,  Ottawa 

Reinforced  concrete  and  steel  structures,  fac 
torief  and  commercial  buildings 


The  John  Gait 
Engineering  Co.  Ltd. 


Consulting,  Civil  and 
Sanitary  Engineers 

General  Municipal  Engineering 

Waterworks,  Sewerage 
and  Electric  Lighting 

Winnipeg    Calgary  Vancouver 

John  Haddin  E.  L.  Miles 


Specialties 


Telephone  Main  2734 

S.  W.  HAMILTON,  B.Sc,  McGill 

Consulting  Engineer  &  Gen.  Contractor 

Reinforced  Concrete,  Water  Works,  Sewers 
Water  Powers,  Structural  Steel,  Bridges, 
Buildings,  &c,  &c. 
226  Coristine  Bldg.  MONTREAL 


Robert  W.  Hunt, 
President 
Thos.  C.  Irving,  Jr. 
Vice-Pres. 


Jas.   W.  Moffat, 
Secretary 

Chras.  C.  "Whittier, 
Treas.  &  Man. 


Robert  W.  Hunt  &  Co. 

Limited 

Bureau  of  Inspection 
Tests  and  Consultation 

Head  Office  and  Laboratories 
905   McGill   Bldg.      -      Montreal,  Que. 
Brandies 

Traders    Bank    Building,    Toronto,  Ont. 

Standard  Bank  Building,  Vancouver 

Norfolk  House,  Laurence  Pountney  Hill, 
London,  E.C. 


<Dietrich> 

Contracting  Engineers 
300  Read  Bldg.  MONTREAL 

Specialists  in  Underground  Piping 

Underground  Conduit  Construction 


REID  &  BROWN 

Manufacturers  of 
GARBAGE  AND  REFUSE  INCINERATORS 
Steel   Beams,   Channels,  Angles, 
Plates,  Column  Sections,  etc., 
Always  in  Stock 
Phone  Office   and  Works: 

Main  !)04-905         62   Esplanade   E.,  Toronto. 


Anglins  Limited 

GENERAL  CONTRACTORS 


65  Victoria  St. 
MONTREAL 


507  Lumsden  Bldg. 
TORONTO 


Expert  Supervision 
Provided 


Estimates  and  Plans 
Submitted 


Industrial  Foundation  and 
Waterproofing  Co. 

ENGINEERS  and  CONTRACTORS 


Phone 
Adel.  3960 


25  Toronto  Street 
Toronto,  Ont. 


GEO.  K.  McDOUGALL 

Consulting  Engineer 

Electric  and  hydraulic  power  stations,  high 
voltage  transmission  lines,  industrial  electrical 
installations,  reports,  specifications,  tests,  etc. 


POWER  BLDG. 


MONTREAL 


H.B.  Pullar,  Assoc.  Am.  Soc.  C.E. 
T.C.  Ford,  Cb.  E.,  A.  M. 

H.  B.  PULLAR  CO. 

ENGINEERING  CHEMISTS 
Pavements,  Roads,  Waterproofing s,  Floois, 
Sidewalks,  Tars,  Asphalts,  Bitumens,  Oils, 
Paints,  Bituminous  Specialties. 
A  new  plan  for  Efficient  Road  and  Paving  Inspection 
378  Woodward  Ave..  DETROIT,  MICH. 


STEEL  &  RADIATION  LIMITED 

Products   all   Made   in  Canada 


Toronto, 
Ont. 


Steelcrete 

Concrete 

Reinforcing 


Steelcrete 

Metal 

Lath 


Montreal, 
Que. 


■teelcrete 

Steel 
Lockers 


FOR  SALS 

"TABIC© "  Crashed  Stooe  in 
all  sizes,  for  all  purpose*. 
"Roman"  building  ston*. 
"Milton"  pressed  bricks. 
8anitary  flooring,  atona 
crushers,  fire  engines,  tut. 
T.  A.  MORRISON  &  CO. 
204  St.  James  Street, 
Tel.  Main  4532.  Montreal. 


H.  J.  Griswold 


B.  W.  Seton 


Dominion  Engineering 
&  Inspection  Co. 

Inspecting  and  Consulting  Engineers 
Head  Office  and  Laboratories 
318  Lagauchetiere  St.  West, 
MONTREAL 

Toronto  Branch,  73  Adelaide  St.  West 

Cement  Testing  and  Reinforced 
Concrete  Inspection. 

Mill,  Shop  and  Field 
Inspection  of  Steel  Structures  and 
Bridges. 

Tests  and  Inspection 
of  Iron  and  Steel  Pipe  etc. 
Expert  Examinations  &  Reports. 

Represented  at  New   York,  Plttsburth, 
and  Chicago ;  Glasgow,  London, 
Liege  and  Essen. 
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PURE  WATER 

It  is  easy  to  obtain  with  our  plants 
and  apparatus 

We  design  and  contract  for  com- 
plete municipal  nitration  plants 
of  any  capacity. 

We  supply  and  install  apparatus 
for  sterilizing  water  supplies  by 
the  application  of  calcium  hy- 
pochlorite. 

Literature,  Sketches,  Estimates  and  Recom- 
mendations Supplied  on  Request 

American  Water  Softener  Co. 

1001  Chestnut  St.,  PHILADELPHIA,  Pa. 

We  have  no  affiliation*  or  working  acquirements  with  any 
of  our  competitors. 


S.  M.  Underbill's  Bungalow,  Stained  with  Cabot's  Creosote  Stains 
and  lined  with  Cabot's  Quilt.    Designed  and  built  by 
Tracy  L.  Freeman,  Nyack,  N.  Y. 
"Cabot's  Stains  are  the  only  Stains  I  use  when  I  get  up  the 
specifications,  and  if  I  build   where  other's  specifications  call  for 
other  stains  I  try  and  get  them  over  to  Cabot's,  for  I  know  the 
results  are  better  for  all  concerned."     TRACY  L.  FREEMAN. 

THE  ONLY  REAL  STAINS 

If  you  have  only  seen  the  crude  and  tawdry  colors  of  the  thinned- 
paint  imitations  of 

CABOT'S  SHINGLE  STAINS 

you  have  no  idea  of  the  beautiful  coloring  effects  of  the  true  Stains. 
They  are  soft  and  deep,  like  velvet,  but  transparent,  bringing  out 
the  beauty  of  the  wood  grain.  Half  as  expensive  as  paint,  twice 
as  handsome,  and  the  only  Stains  made  of  Creosote,  "the  best 
wood  preservative  known." 

Cold-Proof,  Heat-Proof,  Sound  Proof,  40 
Times   Warmer  than  Common  Papers. 
Send  for  samples  and  full  Information. 

S  A  Ml  IF  I      CAROT     Inr  Sole  Manufacturers 

O.TA1V1VJ  trtDUl,   inc.,    BOSTON,  MASS.,  U.S.  A. 

Canadian  Agents:  * 

A.  Muirhead  Co.,  Toronto.  Seymour  &  Co.,  Montreal. 

Henry  Darling,  Vancouver.  tan.   Equipment  &  Supply  Co., 

Saskatchewan  Supply  Co..  Sask-  Calgary    and  Edmonton. 

atoon.  F.  A.  Gillis  &  Company.  Halifax 

Hiaid  &  McCurdy,   Winnipeg.  and  Sydney. 


CABOT'S  "QUILT" 


Steel 
Collapsible 
Gates 

We  make  a  specialty  of  all  types  of 
Collapsible  Gates  for  Main  En- 
trances, Store  Fronts,  Ele- 
vator Openings,  etc. 


ILLUSTRATIONS  VND  PRICES  GLADLY  GIVEN 


Aikenhead  Architectural  Metal  Works 

364-370  Richmond  Street  W.,  Toronto,  Out. 
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BUFFALO 


FANS 

Did  you  ever  stop  to  consider  that  there 
is  as  much  difference  between  fans  as  be- 
tween people?*  THE  BUFFALO  "CON- 
OIDAL"  FAN  HAS  AN  INDIVIDUAL- 
ITY OF  ITS  OWN. 

The  various  features  of  the  conoidal  de- 
sign, including  the  cone  inlet,  the  shape  and 
angle  of  the  blades  at  heel  and  tip,  and  the 
conical  form  of  the  inner  and  outer  edges, 
insure  a  minimum  loss  by  shock,  the  least 
noise  in  operation,  and  the  highest  efficiency 
obtainable  in  multivane  fans. 

All  sizes  for  all  conditions  down  to  the 
small  Baby  Conoidal  but  9-in.  high  for  gen- 
eral ventilating  purposes. 

Every  fan  user  should  have  a  copy  of  our 
Catalog  No.  199-12. 

CANADIAN  BUFFALO  FORGE  CO. 

BERLIN,  ONT.  Limited 

ST.  JOHN.  MONTREAL.  TORONTO.  WINNIPEG.  VANCOUVER. 


"When  It  Came  to  Turbines 
They  Were  From  Missouri" 


This  is  an  extract  from  the  book  we  have  just 
published.  It's  a  story  of  the  doubtful  cus- 
tomer— of  the  company  who  knows  Sturtevaut 
Fans  and  Sturtevant  Economizers,  but  who 
does  not  know  Sturtevant  Turbines — "On  the 
turbines,  they  are  from  Missouri." 

"How  the  Chief  Engineer 
Was  Convinced" 

leads  you  right  through  the  big  modern  Sturtevant 
shops  and  acquaints  you  with  the  manufacture  of 
their  turbines  from  first  pattern  to  finished  product. 
It  describes  and  illustrates  every  process.  It's  a 
mine  of  real  information  for  the  man  interested  in 
turbines. 

The  engineer  of  one  of  the  largest  power  companies 
in  the  United  States  visited  our  plant — s.  w  our  ma- 
chines in  operation — saw  them  dismantled  in  less 
than  half-an-hour — saw  them  running  in  customers' 
plants — inquired  extensively  from  users  and  THEN 

Specified  Sturtevant  Turbines 

It's  a  further  proof  that  a  searching  and  thorough 
analysis  by  expert  engineers  results  in  another  or- 
der for  Sturtevant  Turbines. 

"How  the  Chief  Engineer  Was  Convinced"  des- 
cribes the  real  way  to  buy  a  turbine.  We  have 
copies  for  all  our  friends.     Have  you  got  yours? 

Mention  this  paper  when  writing 

B.  F.  Sturtevant  Company 
of  Canada,  Limited 

Gait,  Ontario 

Montreal    Toronto    Winnipeg  Vancouver 
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JUST  A  PART  OF  ONE 
ORDER  FOR 

Northern  Etectric 

HIGH-TENSION,  LEAD-COVERED, 
PAPER-INSULATED 

Power  Cables 

IT  took  17  freight  cars  like  the 
one  illustrated  to  ship  this  com- 
plete order  to  the  Cedar  Rapids 
Manufacturing  and  Power  Com- 
pany's new  generating  station  at 
Cedar  Rapids,  Que. 

Q  It  pays  to  place  your  orders  with 
a  Company  that  gives  quality 
based  on  knowledge  gained  through 
long  manufacturing  experien<  e. 

(|  It  pays  to  dea1  with  a  Company 
that,  has  the  greatest  facilities  for 
the  prompt  handling  of  orders  for 
every  kind  of  wire  and  cable  used 
in  the  electrical  industry. 

Q  It  pays  to  place  your  orders  with 
the  Company  that  has  the  coniv 
dence  of  the  Central  Station  men 
as  well  as  the  most  prominent  mem- 
bers of  the  engineering  profession. 

Northern  Electric  Company 


M011 1  real 

Mali  fa  x 

Toroo 1 0 


LIMITED 

Winnipeg 

K  i'  i>  i  11  .1 
Calgary 


1  dmonton 
\ ancouTW 

Victoria 


Warehouse 
Space  To  Let 

5  Floors  of  This  New 
Building,  For  Office 
and  Warehouse  Use. 

Adelaide  St.  W.,  Toronto 

This  is  the  most  attractive 
warehouse  building-  in  the  city. 
The  exterior,  the  entrances,  the 
elevators,  etc.,  bear  all  the  ear- 
marks of  a  high  class  office 
building. 

Special  Features 

Centrally   located  at  Adelaide 

and  Charlotte  Streets. 
Light  on  four  sides 
Passenger  and  freight  elevator 
Vaults 

•  Low  insurance 

One  block  from  four  car  lines 
Floor  area,  6,300  sq.  feet,  each 
floor. 

For  further  particulars  ask 

Hugh  C.  MacLean,  Limited 

347  Adelaide  St.  West.  Toronto 

PhoiM  Adelaide  2700 


Til  E 
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WIRE  ROPE 

Suitable  for  any  requirement 

We  carry  in  stock  all  sizes  and  lengths  of  wire  rope  for 
Hoisting,  Haulage,  Guys,  Semaphores,  Transmis- 
sion of  Power,  Towing,  Bridges,  Mines,  Der- 
ricks, Cranes,  Cableways,  Coal  Towers,  Etc. 

We  manufacture  special  ropes  to  take  care  of  your  particular  needs. 

Wire  Rope  Fittings,  Blocks,  Clips,  Etc.,  in  stock 

THE  DOMINION  WIRE  ROPE  CO.,  Ltd. 

MONTREAL 


"  Industrial  Works  " 

Locomotive-Coaling  and 
Wrecking 

CRANES 

In  capacities  from 

5  to  150  tons 

For  use  about  Railroads,  Manufac- 
turing Plants,  Coaling  Stations, 
Quarries,  etc. 

BUCKETS 

For  Every  Purpose 


We  furnish  all  styles 
of  buckets  promptly. 
Coal  Tubs,  Ore  Buck- 
ets, Clamshell  and 
Orange  Peel  Buckets, 
Concrete  Buckets, 
Stone  Skips,  etc.,  in 
all  sizes. 

We  will  gladly  furnish 
full  details  upon 
request. 

We  supply  Contract- 
tors'  Equipment  of  all 
descriptions. 


F.  H.  HOPKINS  &  CO.,  montSeai 

Branches  :— ST.  CATHARINES,  ONT.      WINNIPEG,  MAN.      VANCOUVER,  B.  C. 


Vol.  28 
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Wood  Stave  Pipe 

Galvanized  Wire  Machine  Banded 

Water  Pipe 

For  City  and  Town  Water  Systems,  Power  Plants  Irrigation  and 

Hydraulic  Mining 


Reservoir  Tanks 

For  Fire  Protection,  Etc. 
Silos  and  Bored  Conduit  of  Selected  B.C.  or  Douglas  Fir  Stock 

We  take  pride  in  handling  only  lumber  that  is  clear,  sound,  tree 
from  imperfection.  That  is  why  our  product  gives  entire  satisfaction 
and  we  are  supplying  some  of  the  Invest  Irrigation  Systems  and 
Hydro  Electric  Work.      May  we  estimate? 

Pacific  Coast  Pipe  Co.,  Limited 

P.O.  Box  5fi:S.  VANCOUVKR,  B.  C. 

Office  nnd  Factory,  (Jrnnville  BtrCCt,  nvnr  lli^h  Blitfgc 
WRITE   FOR   CATALOGU1  Mil.    I'ARTICI  I  AKS    AND    ESTIMATES  FURNISHED 
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Gyratory 

Crusher 

of  modern  design  and  equipped  with  an  improved 

Water  Cooled  Eccentric  Bearing 

This  type  of  machine  is  made  in  many  sizes 
with  capacities  from  5  to   1000  tons  per  hour 
and  for  any  kind  of  rock. 

We  also  manufacture  a  full  line  of  crushing-,  cement  making,  mining, 
hoisting,  power  rock  drilling  and  air  compressing  machinery. 

Write  for  full  particulars 

The  Jenckes  Machine  Company,  Limited 

Sherbrooke    St.  Catharines   Toronto    Montreal    Cobalt    South  Porcupine 

Halifax  Vancouver  and  Nelson 


Sheaves  In  Hard-to-get-at  Places 
Should  be  Equipped  with 


THESE  bushings  are  cast  from  a  carefully  balanced  combination  of  metals,  which 
years  of  experience  and  experiment  have  taught  us  is  best  suited  for  the 
purpose.  They  are  filled  with  a  special  lubricating  compound  which  lasts  as  long 
as  the  bushing  itself  and  keeps  the  sheave  running  smoothly  and  easily  without 
the  slightest  attention. 

Made  by 

American  Hoist  &  Derrick  Co. 

ST.  PAUL,  MINN. 

Sold  by 

General  Supply  Cp.  of  Canada,  Limited,  Montreal,  Ottawa,  Toronto. 
Stuart  Machinery  Co.,  Winnipeg,  Man.  Vancouver  Machinery  Depot,  Limited,  Vancouver,  B.  C. 

Gorman,  Clancy  &  Grindley,  Edmonton  and  Calgary,  Alta. 
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hOMlNlOW 


28  "Service"  Branches 

Throughout  Canada 

Canadian  Consolidated 
Rubber  Company,  Limited 

Montreal,  P.  Q. 


hOMlNlQrJ 


"Business  As  Usual" 


We  have  not,  owing  to  the  war,  shut  down 
any  of  our  plants,  discharged  any  of  our 
workmen,  reduced  their  hours  of  labor  or 
cut  their  rate  of  pay. 

We  are  doing  "BUSINESS  AS  USUAL." 

We  intend  to  continue  this  policy  to  the 
extent  of  our  ability,  and,  to  that  end, 
suggest  that  you  confine  your  purchases, 
during  the  war  and  thereafter  as  largely  as 
possible  to  goods  "MADE  IN  CANADA." 

When  in  the  market  for  Rubber  goods  of  any 
description  —  Belting,  Hose,  Packing,  Tires 
or  anything  else — write  or  wire  our  nearest 
Branch  for  prices  and  information. 

It  is  our  desire  to  serve  you. 


"Business  As  Usual" 


MINIO 


^BBER  SYSTt* 


Canadian  Consolidated 
Rubber  Company,  Limited 

Montreal,  P.  Q. 

28  "Service"  Branches 

Th  roughout  Canada 


MINIOK 
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Carbi 


1C 


Lights 


give  a  clear  white  light  of  2,000 
C.  P.  at  a  cost  of  about  five 
cents  per  hour. 

Simple  -  Economical  -  Efficient 


Norton  Self 
Lowering  Jacks 

are  the  fastest  jacks  made. 
You  can  prove  it  by  try- 
ing them  beside  any  other  make. 

Absolutely  safe  under  all  conditions.  By 
pressing  the  lowering  cam  with  the  thumb  and 
finger  the  jack  lowers  its  full  load  easily  and  steadily. 

Catalogues  on  Request 

Mussens  Limited 

MONTREAL,  318  St.  James  Street  TORONTO,  155  WestRichmond  St.  COBALT,  Opp.  Right  of  Way  Mine 

WINNIPEG,  259-261  Stanley  Street  CALGARY,  10th  Ave.  and  3rd  St.  East  VANCOUVER,  101  Water  St. 

QUEBEC,  142  Peter  St.  HALIFAX,  78  Granville  St. 
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Reading 

Multiple  Gear 

Chain  Blocks 

are    guaranteed  against  defects    for  the 

life  of  the  block. 
They  enable  your  men  to  do  more  work. 
They  will  save  you  expensive  repairs. 
Try  one  in  comparison   with  an\  other 

block. 


HUDSON 

Dump  Cars 


V-SHAPED  U-SHAPED 
1 8"  and  24"  Gauge 
10  cu.  ft.    to   20  cu.  ft. 

Bodies  made  3  16"  or  1  4"  Besl 
Quality  Steel  Plate.  Equipped 
with  Roller  Bearings  and  DraM 
Bars. 

Carried  in  Stock 


Mussens  Limited 

MONTREAL  318  St.  Jame»  Street  TORONTO,  155  W.il  Richmond  St.  COBALT.  Opp.  RiKht  of  Way  Mine 

WINNIPEG,  259-261  Stanley  Street  CALGARY,  10th  Ave.  and  3rd  St.  Ext         VANCOUVER.  101  Water  St. 

QUEBEC,  142  Peter  St.  HALIFAX,  78  Granville  St. 


0 
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Adamantine  Steel 

Hull  Iron  &  Steel  Foundries 

Air  Compressor* 

Canadian  Alii*- Chalmers,  Limited 
Can,  lutjersoll-Kand  Co.,  Ltd. 
Jenckes  Machine  Company 

Architects 

Weeks,  Aitliur  L. 

Architects'  Instruments 

Stanley  Co.,  W.  F. 

Architectural   Iron  Work 

Aikenlicad    Architectural  Iron 
Works 

Canadian  Allis-Chalmers,  Limited 
Canada  Wire  fit  Iron  Goods  Co. 
Dennis  Wire  &  Iron  Works 
McGregor  &  Mclntyre 
Meadows  Co.,  Geo.  B. 
Steel  &  Radiation  Ltd 

Architectural  Metal  Work 
Feather  &  Koadhouse 

Architectural  Terra  Cotta 

Northwestern    Terra-Cotta  Co. 
Toronto  Plate  Glass  Imp't'g  Co. 


Ash  Hoists 

Gillis  &  Geoghegan 


Asphalt 

Aztec  Oil  Asphalt  Company 
Asphalt  &  Supply  Co. 


Belting 

Can.  Consolidated  Rubber  Co. 
Dominion  lielting  Co. 
Goodyear  Tire  &  Rubber  Co. 

Blast  Hole  Drills 
Armstrong  Manufacturing  Co. 

Blowers 

Canadian  Buffalo  Forge  Co. 

Canadian  Sirocco  Co. 

Can.  Ingersoll-Rand  Co.,  Ltd. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 


Boilers 

Canadian  Allis-Chalmers,  Ltd. 

Beatty  &  Sons,  M. 

Boving  Company  of  Canada 

Inglis  Company,  John 

Jenckes  Machine  Co. 

Leonard  &  Sons,  E. 

Marsh  &  Henthorn 

McDougall  Caledonian  Iron  Wks 

Mussens  Limited 

Rock  &  Power  Machinery 


Boxes — Junction 

Standard  Underground  Cable  Co. 
of  Canada  Limited 


Brick 

American  Enamelled  Brick  Co. 
Bradford  Pressed  Brick  Co. 
Harbour  Brick  Company 
Hydraulic  Press  Brick.  Co. 
National  Builders'  Supply  & 

Enamel  Concrete  Brick  Co. 
North-Western  Terra  Cotta  Co. 
Russell  Shale  Bricks 
York  Sandstone  Brick  Co. 


Brick  Coating 

Wadswoitll    1  lowland  C*. 


Brick  Dryers 
Canadian  Buffalo  Forge  Co. 
Canadian  Sirocco  Co. 
Bechtcls  Limited 
Sheldons  Limited 


Brick  Machinery  and  Supplies 
Bechtels  Limited 
Crossley  Machine  Company 
Sheldons  Limited 
Sutcliffe,  Speakman  &  Co. 


Bridges  (Steel) 

Canadian  Allis-Chalmers,  Ltd. 
Canadian  Bridge  Co. 
Chicago  Bridge  &  Iron  Works 
DesMoines  Bridge  &  Iron  Co. 
Dickson    Bridge  Works 
Dominion  Bridge  Co. 
Hamilton   Bridge  Works  Co. 
Mackinnon-Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
National  Bridge  Company 
Pittsburgh-DesMoines  Steel  Co. 
Sarnia  Bridge  Co. 
Structural  Steel  Co. 
Standard  Steel  Construction  Co. 


Buckets 

American  Hoist  &  Derrick  Co. 
Beatty  &  Sons,  M. 
Browning  Company 
Lecky  &  Collis 

Manitoba  Bridge  &  Irori  Works 
Mills  Bros. 

Radigan  Company,  John 
Sudbury    Construction   Sr.  Mach- 
inery Co. 
Thew  Shovel  Company 


Builders  Hardware 

Aikenhead  Hardware  Limited 
Can.  Yale  &  Towne,  Limited 
Richards- Wilcox   Canadian  Co. 


Cable 

Canada  Wire  &  Cable  Co. 
Northern  Electric  Co. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Casements 

Hope  &  Sons,  Henry 

Cement 

Britnell  &  Company 
Bremner,  Alex. 
McNally  &  Co.,  W. 
Morrison  &  Co.,  T.  A. 
Ontario  Lime  Co.,  Ltd. 
Smyth  &  Ryan 

Cement  Coating 

Wadsworth   Howland  Co. 

Cement  Mill  Machinery 

Hull  Iron  &  Steel  Foundries 
Jenckes  Machine  Company 
Sutcliffe,  Speakman  &  Co. 

Cement  Tools 

Abram  Cement  Tool  Co. 

Cement  Guns 

Cement  Gun  Company 

Chain 

McKinnon  Chain  Company 
Woodhouse  Chain  Works 


Chain  Blocks 
Can.  Yale  &  Towne  Limited 
Morris  Crane  &  Hoist  Co.,  Her- 
bert 


Chimneys  (Reinforced  Concrete) 
Laurie    Company,  E. 


Coal  Chutes 

Manitoba  Bridge  &  Iron  Works 


Coal  Handling  Apparatus 

American  Hoist  &  Derrick  Co. 
Beatty  &  Sons,  M. 
Browning  Company 
Brown  Hoisting  Machinery  Co. 


Concrete  Form  Clamps 

Railway  Contractors  Supply  Co.  . 


Concrete  Mixers  and  Appliances 

Badger  Concrete  Mixer  Co. 
Canadian  Allis-Chalmers,  Ltd. 
Goold,  Shapley  &  Muir  Co. 
Hopkins  &  Co.,  F.  H. 
Jaeger  Machine  Company 
Lecky  &  Collis 

London  Concrete  Machinery  Co. 

Marsh  Capron  Company 

Mills  Bros. 

Mussens  Limited 

Rock  &  Power  Machinery 

Sutcliffe,  Speakman  &  Co. 


Contractors 

Anglins  Limited 

Dietrich  Limited 

Eastern  Pipe  Construction  Co. 

Wells  &  Gray 


Contractors'  Plant  &  Supplies 
American  Hoist  &  Derrick  Co. 
Badger  Concrete  Mixer  Co. 
Beatty  &  Sons,  M. 
Browning  Company 
Canadian    Allis-Chalmers,  Ltd. 
Can.  Billings  &  Spencer 
Canadian   Locomotive  Company 
Central  Locomotive  &  Car  Works 
Dake  Engine  Co. 
Dominion  Lime  Company 
Goodwin,  Barsby  &  Co. 
Hamilton  Mfg.  Co.,  Wm. 
Hepburn  &  Co.,  J.  T. 
Honig  &  Mock 
Hopkins  &  Co.,  F.  H. 
Jaeger  Machine  Company 
jenckes  Machine  Company 
Lecky  &  Collis 
Marsh   &  Henthorn 
McKinnon  Chain  Co. 
Mills  Bros. 

Morris  Machine  Works 
Montreal    Locomotive  Works 
Mussens  Limited 
Radigan   Company,  John 
Railway  Contractors  Supply  Co. 
Royce  Limited 

Schell  Foundry  &  Machine  Co. 
Stinson-Reeb  Builders'  Supply  Co. 
Sudbury    Construction    &  Mach- 
inery Co. 


Conduits 

Can.  H.  W.  Johns-Manville  Co., 
Conduits  Co.,  Limited 
Orpen  Conduit  Co.,  Ltd. 
Ric-wiL    Underground  Pipe 
Covering  Company 


Contractors'   Flare  Lights 

Sudbury    Construction    &  Mach- 
inery Company 


Conveying  Machinery 
Goodwin,  Barsby  &  Co. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 
Sutcliffe,  Speakman  &  Co. 


Core  Drills 

Can.  Ingersoll-Rand  Co.,  Ltd. 


Corrugated  Iron 

Can.  H.   W.  Johns-Manville  Co 

Metallic  Roofing  Co. 

Pedlar  People  Limited 

Sarnia   Metal   Products  Company 


Crank  Shafts 

Canadian  Billings  &  Spencer 


Cranes,  Travelling  and  Locomotive 
American  Hoist  &  Derrick  Co. 
Beatty  &  Sons,  M. 
Browning  Company 
Brown    Hoisting    Machinery  Co 
Morns  Crane  &  Hoist  Co.,  Her- 
bert 

Northern  Crane  Works 
Rock  &  Power  Machinery,  Ltd. 
Roelofson  Elevator  Works 
Royce  Limited 


Creosote  Stains 

Cabot,  Inc.,  Samuel 

Crushed  Stone  and  Granite 
Hagersville  Contracting  Co. 
Ontario  Lime  Co.,  Ltd. 
Rogers  Supply  Company 
Smyth  &  Ryan 


Crushers  (Stone  and  Rock) 
Canadian  Allis-Chalmers,  Ltd. 
Goodwin,  Barsby  &  Co. 
Hamilton  Mfg.  Co.,  Wm 
Hopkins  &  Co.,  F.  H. 
Jenckes  Machine  Co. 
Lecky  &  Collis 

London  Concrete  Machinery  Co. 
Mussens  Limited 
Rock  &  Power  Machinery 
Sutcliffe,  Speakman  &  Co. 


Culverts 

Pedlar  People 

Sarnia  Metal  Products  Company 

Cupolas  (Foundry) 

Northern   Crane  Works 

Derricks  and  Derrick  Fittings 

Aikenhead  Hardware  Limited 
American  Hoist  &  Derrick  Co 
Beatty  &  Sons,  M. 
Hepburn,   John  T. 


Dredges 

Beatty  &  Sons,  M. 
Browning  Company 
Canadian  Equipment  Co. 
Morris  Machine  Works 


Dredging  Chain 

McKinnon  Chain  Company 
Woodhouse  Chain  Works 


Drills 

Canadian  Allis-Chalmers,  Ltd. 
Canadian   Buffalo  Forge  Co. 
Canadian  Ingersoll-Rand  Co. 
■  Lecky  &  Collis 


Drill   Steel  Sharpeners 

Canadian   Ingersoll-Rand  C». 
(Continued  on  page  II) 
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Simplex  Piles 

For  Difficult 
Foundations 


Pi 


The  Simplex 
Moulded  Pile 


The  Simplex  Molded  I'ile  for 
foundations  for  docks,  wharves, 
sea-walls,  etc.,  or  for  founda- 
tions through  wet  peat,  or 
where  very  soft  conditions  pre- 
vail. The  Standard  Simplex 
form  with  the  Cast  Iron  Point 
is  driven  to  the  required  pene- 
tration as  in  the  Standard  Sys- 
tem. A  small  quantity  of  soft 
concrete  is  introduced  through 
the  form,  and  on  this  as  a  bed, 
a  molded  reinforced  concrete 
pile  is  lowered  through  tin- 
form,  which  is  then  withdrawn 
leaving  the  molded  pile  in  posi 
tion. 


FOR  the  problematic  found- 
ation work  of  docks, 
wharves,  breakwaters  and 
other  water  work,  or  found- 
ations through  wet  peat  or 
where  very  soft  boggy  con- 
ditions prevail  Simplex  con- 
crete piles  will  be  found  the 
best  solution. 

The  Simplex  Moulded  In- 
serted Pile  overcomes  the 
many  objections  of  jetting 
and  gives  a  rigid  and  non- 
settling  foundation  that  is 
everlasting. 

Not  only  is  a  Simplex  Pil- 
ing foundation  permanent 
but  it  is  also  a  rapidly  made 
foundation. 

Simplex  moulded  piles  are 
cast  either  vertically  or  hori- 
zontally in  heavy  wooden  or 
metal  forms,  insuring 
straigtness  and  uniformity 
of  diameter.  Any  desired 
reinforcement  that  condi- 
tions require  may  be  used. 

Send  for  our  Concrete 
Piling  Book. 


Test  on  one  Simplex  Molded 
Inserted  Concrete  Pile  at  Har- 
bor Commissioners'  Klevator 
No.  2  Annex:  Load  was  50  tons. 
Total  settlement  3-16  of  an  in. 


Simplex  Concrete  Piling  Company  of  Philadelphia 

(  1NAD1AN  RCPBlSINTATIVESl 

Simplex  Construction 

Company,  Limited 

Coristine  Building,  MONTREAL 


s 
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MUELLER 

Water,  Plumbing  and  Gas  Brass  Goods 

Made  in  Canada  by  Canadian  Workmen  at  Sarnia 

And  used  everywhere  throughout  the  Dominion  by  the  most 
particular    water    works,    gas    works   and    plumbing  trades. 


The  Mueller  Line  includes 


Tapping  Machines — 
Water  and  Gas 

Drilling  Machines 

Corporation  Cocks 

Curb  Cocks 

Goosenecks 

Stop  Cocks 

Stop  and  Waste  Cocks 
Bibbs 

Basin  Cocks 


Bath  Cocks 

Supplies 

Ferrules 

Gas  Cocks 

Meter  Connections 

Regulators  for  All  Pres- 
sures. 

Service  Boxes 

Meter  Testers 

Tools 


\ 

\ 

\ 

C.R.  V 


\ 


\ 


H. 

Mueller  \ 
Mfg.  Co.  \ 

Ltd.  \ 
Sarnia,  Ont. 

Send  me  your 
D  Catalog  show- 
ing complete  line 
of  goods. 

Signed   


All  Mueller  Goods  bear  the  name  MUELLER, 
are  tested  under  two  hundred  pounds  hydraulic  pressure 
and  are  backed  by  our  Unconditional  Guarantee. 

Users  of  Mueller  goods  have  the  greatest  satisfaction 
and  service  and  the  least  trouble.  You  should  adopt  them. 
Clip  and  mail  the  coupon  for  a  complete  catalogue  and 
get  acquainted  with  this  splended  line  of  dependable  goods. 


\ 


\ 


\ 


\ 


Zity. 


Proi 


H.  Mueller  Mfg.  Co.,  Limited 

Sarnia,  Ontario 

..   v         Makers  of  High  Grade  Water,  Plumbing  and  Gas  Brass  Goods 
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Wells  and  Gray,  Limited 

Engineers  and  Contractors 


Ford  Motor  Co.  Factory,  Ford.  Ont. 


This  cut  shows  building  under  construction 
at  present  time.  This  building  is  approxim- 
ately 175  feet  square  and  is  to  be  6  storeys 
in  height.  In  the  back  ground  are  seen 
buildings  previously  built  by  us. 


Wells  and  Gray,  Limited 

247  Confederation  Life  BIdg.,  Toronto,  Ont. 

Branch  Office:  Royal  Bank  BIdg.,  Windsor,  Ont 
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Hy-tex 


The  Standard  of  Quality  in  Brick 

Hy-tex  is  not  a  name  that  applies  alone  to  the  Ironspot  brick  with 
which  the  residence  pictured  below  is  faced.  It  is  not  a  name 
that  denotes  any  one  texture,  or  any  one  color-range.  The  name 
"Hy-tex"  stands  for  all  the  face  brick  manufactured  by  the  Hydraulic- 
Press  Brick  Company.  That  means  every  color  and  every  texture 
of  face  brick  known  to  the  art  of  burning  clay. 

You  owe  it  to  yourself  to  know  Hy-tex,  and  to  recognize  that  it  is  simply  a  word  to  make 
it  easy  for  you  to  specify  QUALITY  and  RESPONSIBLE  SERVICE  in  any  kind  or 
color  of  face  brick  that  your  taste  may  dictate. 

Ask  any  of  the  following  agents  to  show  you  Hy-tex  Brick,  or  write  us  for  complete 
information.  Ask  us  to  send  you  one  of  the  most  helpful  books  that  any  architect  or 
contractor  can  possibly  have,  "The  Hy-tex  House  of  Moderate  Cost." 

HYDRAULIC-PRESS  BRICK  COMPANY 

Dept.  C.R.-ST.  LOUIS,  MO. 

I  A  NAD  IAN  AGENTS:  \kx.  Brenner,  Ltd.,  Montreal;  W.  A.  Freeman  Co.,  Ltd.,  Hamilton,  Ont. ;  Black  Building 
Supply  Co.,  Toronto;  Pruneau  &  Cie,  Quebec;  N.  J.  Dinneii  &  Co.,  Winnipeg;  Mapes  Co.,  Ltd.,  Calgary;  Northern  Sup- 
ply Co.,  Edmonton;  General  Builders  Co.,  Moose  Jaw;  MacK?nzie  &  Thayer.  Ltd..  North  Battleford;  Bowman  Supply  Co., 
Prince  Albert;  Robson  Supply  Co.,  Regina ;  MacKenzie  &  Thayer.  Saskatoon. 

LARGEST   MANUFACTURERS   OF   FACE   BRICK    IN   THE  WORLD 


Residence  at  Hamilton,  Ont., 
Faced  with  Hy-tex  Ironspots 

Nos.  40 
and  43 
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Over  1200  London  Concrete 
Mixers  in  Use  in  Canada 

and  many  in  foreign  countries. 

Why  so  many?  Because  every  London 
Batch  Mixer  in  use  means  the  sale  of  ten 
more. 

Built  in  twenty-three  different  sizes  and 
with  any  equipment.  All  steel  construc- 
tion.    Built  to  last  a  life  time. 

We  manufacture  a  complete  line  of  Con- 
crete Machinery  and  Cement  Workers' 
Tools. 

We  also  manufacture: 

Cement  Tile  Machines,  Rock  Crushers, 
Mcrtar   Mixers,    Concrete  Block 
Machines,  Cement  Brick  Ma- 
chines, Hoists  and  Derricks. 

We  are  the  Largest  Manufacturers 
of  Concrete  Machinery  in  Canada. 

THE  LONDON  CONCRETE  MACHINERY  CO.,  LTD. 

Head  Office  and  Factory  :    Cabell  St.  and  Kitchener  Ave.,  LONDON,  ONT. 


BRANCHES: 

Winnipeg — 66S  Portage  Ave.  — W.  H.  Kosevcar,  Manager 
Calgary— 622  9lh  Ave  West— P.  D  McLaren,  Manager. 
Toronto— 112  York  Street— G.  B.  Oland,  Manager. 
Halifax— 68  Upper  Water  Street— K.  K.  Power,  Manager. 


AGENCIES 
Vancouver— B.  C.  Equipment  Co. 
Montreal.  P.  Q.— Foss  &  Hill  Machinery  Co. 
Port  Arthur  and  Fort  William,  Ont.— Northern  Agency 

&  Equipment  Co. 
Quebec.  Que.— Mnsson  Limitee. 
Ottawa— The  General  Supply  Co..  of  Canada. 


CONTRACTORS*  LOCOMOTIVES 


High  grade  workmanship  and  design,  iporlal  attention  Wring  paid  In  economy  nf  fuel  and  maintenance.  Fifty  yourt'  experience  nx  hulldci- 
Duplicate  parlH  carried  in  wtuck  for  immediate  shipment.    hnglne  1m III  to  meet  government  regulat  Ions  nf  t  he  \  nrlnu-  l'rn\  in.  i •, 

CANADIAN  LOCOMOTIVE,  COMPANY,  LIMITED,      KINGSTON,  ONTARIO,  CANADA 

TAYLOR  &  ARNOLD,  LTD.,  Sales  Agents.  MONI  Rl-.AL  and  W I  N  N  1  PI-  ('. 
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Drop  Forging* 

i  anadian  Killings  &  Spencer,  Lid. 

Dump  Car*.  Wheels,  etc. 
Bcchtcls  Limited 
Manitoba  Budge  &  lion  Works 
Schell  Foundry  &  Machine  Co. 
Sheldons  Limited 

Dump  Carts  and  Wagons 

Dccie  Flow  Co.,  John 
McNally  &  Co.,  Wm. 

Drying  Apparatus 
Mm  levant  Co.  of  Can.,  Ltd.,  B.  F. 

Electric  Fans 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Electric   Air   Rock  Drills 
Canadian  Ingersoll-Kand  Co. 

Electric  Impulse  Clocks 
Cent   fie  Company 

Electric  Steel  Castings 

Electric  Steel  fie  Metals  Co. 

Electrical  Supplies 

Northern  Electric  Company 

Elevators 

Chelsea  Elevator  Company 
Koelofson  Elevator  Works 
Turnbull  Elevator  Co. 

Enamelled  Brick 

American     Enamelled    Brick  & 
Tile  Company 
Engines 

Boving  Company  of  Canada 

Canadian  Buffalo  Forge  Co. 

Canadian  Sirocco  Company 

Inglis  Company,  John 

Jenckes  Machine  Company 

Laurie  fic  Lamb 

Leonard  Si  Sons,  E. 

McDougall  Caledonian  Iron  Wks. 

Mussens  Limited 

Rock  St  Power  Machinery 


Engineer!   (Civil  and  Mechanical) 

Bowman  Si  Connor 
Cape  Company,  E.  G.  M. 
Chipman   fi:  Bower. 
Dominion  Engineering  &  Inspec- 
tion Company 
Farmer,  John  T. 
Gait   Engineering   Co.,  John 
Lea  fit  i'erguson 
Mitchell,  C.  H. 
McDougall,  Geo.  K. 
l'ullar,   H.  B. 
Tyrrell,  H.  G. 

Excavators 
Beatty  St  Sons,  M. 
lirown    Hoisting    Machinery  Co. 

Canadian  Equipment  Co. 

Exhaust  Heads 

Canadian   Buffalo  Forge  Co. 
Sheldons  Limited 

Expanded  Metal 

Pedlar  People  Limited 

Fans 

Canadian  Sirocco  Company 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Fire  Hose 

Can.  Consolidated  Rubber  Co. 

Fuel  Economizers 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Electrical  Machinery  and  Supplies 
Ferranti  Electrical  Co. 

Field  Instruments 
Gurley,  W.  81  L.  E. 


Filters 

American  Water  Softener  Co. 

Filtration  Plants 

verMehr  Engineering  Co.,  John. 

Fire  Brick 

Ontario  Lime  Co.,  Ltd. 
Smyth  &  Ryan 

Fire  Escapes 

Manitoba  Bridge  fit  Iron  Works 
McGregor  fit  Mclntyre 

Fireproof  Doors  and  Windows 
Feather  Si  Roadhouse 
Hope  St  Sons,  Henry 
Mussens  Limited 
Pedlar  People  Limited 
Steel  Si  Radiation  Limited 

Fuse  (Safety  Blasting) 
Lecky  Si  Collis 

Floor  Surface  Machines 
Wayvell  Chappell  Si  Co. 

Floor  and  Wall  Tile 

Frontenac  Floor  St  Wall  Tile  Co. 

Folding  Doors 
Springer,  O.  T. 

Forges 

Canadian  Buffalo  Forge  Co. 

Sheldons  Limited 

Canadian  Sirocco  Co. 

Forgings 

Canadian  Billings  Si  Spencer,  Ltd. 


Gas  Engines 

Armstrong  Mfg.  Co. 

Goold,  Sliapley  St  Muir  Co. 

Gasoline  Engines 

Armstrong  Mfg.  Co. 
Goold,  Shapley  Si  Muir  Co. 
Mills  Bros. 


Glass 

Consolidated  Glass  Company 
Excelsior  Plate  Glass  Co. 
Luxfer  Prism  Company 
Pilkington  Bros. 

Toronto  Plate  Glass  Imp't'g  Co 

Hammer  Drills 

Canadian    Ingersoll-Rand  Co. 

High  Pressure  Pipe  Lines 
Boving  Company  of  Canada 
Pittsburgh   Valve,   Foundry  Si 
Construction  Company 

Hoisting  Apparatus 

American  Hoist  St  Derrick  Co. 
Beatty  St  Sons,  M. 
Browning  Company 
Brown  Hoisting  Machinery  Co. 
Canadian  Allis-Chalmers,  Ltd. 
Canadian  Ingersoll-Rand  Co. 
Jenckes  Machine  Co. 
Hopkins  Si  Co.,  F.  H. 
Lecky  Si  Collis 
Marsh  Si  Henthorn 
Morris  Hoist  &  Crane  Co.,  Her- 
bert. 
Mussens  Limited 
Rock  and   Power  Machinery 
Royce  Limited 

(Continued  on  Page  14) 


G  &  G  TELESCOPIC  HOIST  (™) 


Compact— easy  to  erect.   Takes  up  no 
room  in  basement. 


With  compound  gear  and  brake 
attachment 

for  Hoisting  and  Lowering  Ash  Cans,  Kegs, 
Barrels,  etc.,  from  cellar  to  sidewalk. 

1.  — It  is  telescopic — no  part  showing  above  side- 

walk when  not  in  use. 

2.  — Takes  up  minimum  space  in  areaway  or  cel- 

lar, the  opening  in  sidewalk  need  be  little 
larger  than  necessary  to  permit  passage  of 
can. 

3.  — Simple  in   construction   and   absolutely  rigid 

when-  erected. 

4.  — It   is    made   of   strongest   and    most  durable 

material. 

5.  — Compound  gearing  is  provided  in  connection 

with  both  the  handle  that  telescopes  the  ap- 
paratus above  sidewalk,  and  the  handle  that 
raises  the  load  to  the  sidewalk. 

6.  — A  powerful   ratchet  device  is   provided  with 

both  handles  above  mentioned. 

7.  — A    powerful    all-steel    brake    attachment  per- 

mits perfect  control  when  lowering  heavy 
loads. 

Maximum  working  capacity,  500  lbs.  Hoist- 
ing Handle  does  not  revolve  when  load  is  being 
lowered.  Raises  load  at  speed  of  30  feet  a 
minute.  The  position  of  operator,  standing .  at 
sidewalk  when  hoist  is  in  use,  protects  the  public 
against  danger  of  falling  into  shaft;  and  protects 
operator  against  danger  of  heavy  load  falling  on 
him. 

Gillis  &  Geoghegan 

549  West  Broadway 

New  York 


INSTALLftT'OI 
17  EAST  63"-°ST 
N  V  CITY 


Hoisting  head  revolves.    Can  is  depos 
on  Sidewalk  without  lilting:. 


Black  Building  Supply  Co.,  Ltd. 

Agents  for  Ontario 
Toronto 


B.  &  S.  H  Thompson  &  Co.,  Ltd.  W.  T.  Grose 

Agents  for  Quebec         Agents  for  Manitoba,  Saskatchewan.  Alberta 
Montreal  Winnipeg 


Wm.  N.  O'NeilCo..  Ltd. 

Agents  for  British  ( 'oluitibi; 
Vancouver 
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Warren 

Cast 
Iron 
Pipe 


Your  requirements  can  be  tilled 
and  your  specifications  carried  out 
to  the  letter  whether  they  be  for 
standard  or  specials  in  cast  iron 
pipe. 

Large  stocks  always  carried  on  hand. 
Prompt  shipments. 

Warren  Foundry 

and  Machine  Co. 

11  Broadway  -         NEW  YORK 


Woodhouse  Chains  for  Contractors 
and  Engineers  have  a  great  record 

Thousands  of  experiments  covering  a 
term  of  many  years,  working  in  rock, 
gravel,  coal  banks  —  in  construction 
work  of  a  hundred  different  sorts — have 
demonstrated  one  great  truth: 

That  Woodhouse  Chains  are  Best 
by  test  and  enduringly  satisfactory 

They're  made  from  specially-rolled, 
double-refined  iron  of  the  finest  pos- 
sible quality  for  their  special  require- 
ments. They  stand  a  lot  of  teriffic 
usage  and  while  they  do  break  and  wear 
out,  the  book  of  costs  shows  that  the 
chain  expense  of  those  who  use  them  is 
lessened  after  Woodhouse  Chains  are 
adopted. 

Send  for  catalogue  and  prices 

WoodhoUSe    Chain   Co.,  Trenton,  N.  J. 

Specialists  in  Crane,  Cable,  Conveyor,  Dredge,  Steam  Shovel,  Block 
and  other  chains,  standard  measurements  or  made  to  measure. 


Macadam  Roads 


must  be  built 
of  a 

Tough 
^  Stone 

that 
will  cement 


WE  HAVE  IT 


The  Hagersville  Contracting  Company,  Limited 

Hagersville  -  Ont. 


«4 
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Heating  Apparatus 

i  .  -i.li.in   liutialo  Forge  Co. 
Canadian  Sirocco  Co. 
SImMoOI  Limited 
Siui  levant  Co.  of  Can.,  Ltd.,  B.  F. 

Hoists 

lieatly  &  Sons,  M. 
Coold,  Sliaplcy  Sc  Muir  Co. 
Koclofson  Llevator  Works 
Northern  Crane  Works 

Moisting  Engines 
lieatly  &  Sons,  M. 
Canadian   Allis-Chalmers,  Ltd. 

Hydrants 

Canada  Iron  Corporation 
Garlsliore-Tliomson  Pipe  Co. 
Kerr  Engine  Company 

Industrial  Cars 

Central  Locomotive  &  Car  Works 

Insulating  Compounds 

Can.  II.  W.  JohnsManville  Co., 
Ltd. 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Interior  Finish  and  Doors 

Canada  Office  &  School  Fur.  Co. 
Rhodes  Curry  &  Company 

Jib  Cranes  (all  kinds) 

lirown  Hoisting  Machinery  Co. 
Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Kilns 

Canadian  Buffalo  Forge  Co. 
Sheldons  Limited 
Sturtevant  Co.  of  Can.  Ltd.,  B.  F. 
Canadian  Sirocco  Company 

Kyanized  Spruce 

Berlin   Mills  Company 


Lime 

Dominion  Lime  Company 
Jamieson  Lime  Company 
Ontario  Lime  Company,  Ltd. 
Standard  White  Lime  C». 

Lighting  and  Pumping  Installations 

Can.  H.  W.  Johns  Manville  Co., 
Ltd. 

Lister  &  Co.,  Ltd.,  R.  A. 
Locks 

Can.  Yale  &  Towne  Ltd. 
Locomotives 

Iioving  Company  of  Canada 
Central  Locomotive  &  Car  Works 
Canadian    Allis-Chalmers,  Ltd. 
Canadian  Locomotive  Company 
Montreal   Locomotive  Works 
F.  H.  Hopkins  Company 
Mussens  Limited 

Metal  Lath  , 

Greening  Wire  Co.,  B. 
Metallic  Roofing  Co. 
Noble,  C.  W. 
Pedlar   People  Limited. 
Steel  &  Radiation  Ltd. 

Metallic  Roofing 
Sarnia  Metal  Products  Co. 

Meters,  Electrical 

Ferranti  Electrical  Mfg.  Co. 
Canadian    Allis-Chalmers,  Ltd. 

Mechanical  Draft  Apparatus 

Sturtevant  Co.  of  Can.  Ltd.  B.  F. 

Meters,  Water 

Hopkins  &  Co.,  F.  H. 
McDougall  Caledonian  Iron  Wks 
Neptune  Meter  Co. 


Overhead  Runways 

lirown  Hoisting  Machinery  Co. 
Morris  Crane  &  Hoist  Co.,  Her- 
bert. 


Paints  and  Varnishes 
Dominion  Paint  Works 
Hopkins  &  Co.,  F.  H. 

Paving  and  Paving  Materials 

Asphalt  &  Supply  Co. 
Aztec  Oil  Asphalt  Co. 
Bessemer  Limestone  Co. 
Baker  Co.,  R.  D. 
Barber  Asphalt  Paving  Co. 
Dunn  Wire-Cut-Lug  Brick  Co. 
Ontario  Asphalt  Block  Co. 
Paterson  Mfg.  Co.,  B. 

Pipe  (Concrete,  Iron  and  Wood) 

American  Spiral  Pipe  Works 
Canadian  Allis-Chalmers,  Ltd. 
Canadian  Pipe  Co. 
Canadian  Equipment  Co. 
Dominion  Concrete  Co. 
Gartshore-Thomson  Pipe  Co. 
National  Concrete  Mfg.  Co. 
National  Iron  Works 
National  Pipe  &  Foundry  Co. 
Pacific  Coast  Pipe  Co. 
Piggott  &  Co.,  Thos. 
United  States  Cast  Iron  Pipe  Co. 
Vancouver   Wood   Pipe   &  Tank 

Company. 
Walsh  Plate  &  Structural  Works. 
Warren  Foundry  &  Machine  Co. 

Partition  Hangers 
Springer,  O.  T. 

Paints  (Bridge  and  Structural  Iron 
and  Pipe  Coating) 
Dominion   Paint  Works 


Perforated  Metals 
Canada  Wire  &  Iron  Goods  Co. 
Greening  Wire  Co.,  B. 


Pipe  Machinery 

Sutcliffe,  Speakman  &  Co. 


Pile  Driving  Machinery 

American  Hoist  &  Derrick  Co. 
Beatty  &  Sons,  M. 
Browning  Company 
Brown  Hoisting  Machinery  Co. 
Canadian   Ingei  soli-Rand  Co. 
Lecky  &  Collis 

Pipe  Fittings  and  Flanges 

Pittsburgh    Valve,    Foundry  & 
Construction  Company 

Plumbing  Supplies 
Mueller  Mfg.  Co.,  H. 

Planing  Mill  Exhausters 

Canadian  Buffalo  Forge  Co. 
Sheldons  Limited  * 
Canadian  Siiocco  Co. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Plaster 

Albert  Mfg.  Company 
Britnell  &  Company 
Can.  H.  W.  Johns-Manville  Co., 
Ltd. 

Ontario  Lime  Co.,  Ltd. 

Plate  Glass 

Excelsior  Plate  Glass  Co. 
Pilkington  Bros. 

(Continued  on  page  16) 


Sarnia  -  Keystone  Copper  Bearing  Galvanized 

Sheet  Metal  Building  Materials 

Are  Rust-Resisting 

And  Will  Give  Unequalled  Service  and  Satisfaction 

Especially  adapted  for  all  exposed  sheet  metal  work 

OUR  LINE  CONSISTS  OF  THE  FOLLOWING  PRODUCTS: 

Corrugated  Iron  V-Crimped  Roofing  Conductor  Pipe 

Plain  Black  Iron  Metal  Siding  Eave  Troughs 

Galvanized  Iron  Valleys  Culverts 

Our  manufacturing  facilities  are  the  most  up-to-date  for  the  lines  we  make  in  Canada.  Our  large 
stocks  assure  quickest  delivery  possible.  Let  us  quote  you  prices  on  your  immediate  and  future 
requirements  and  send  full  information  on  Why  Sarnia  Sheet  Metal  Products  are  Better. 

Sarnia  Metal  Products  Company,  Limited 

Sarnia,  Canada 
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Crushed 
Stone 


All  Sizes 

Large  stock  of  clean 
stone  on  hand  ready 
to  ship 

Best  by  Test  for  road 
and   concrete  work 

Storage  Bins,  Capacity  2000  Tons 

Canada  Crushed  Stone  Corporation,  Limited 

Dundas  «  Ontario 


J 


"Superior  Graphite  Paint" 

For  the  Protection  of  Steel 

Is  used  so  largely  because  it  has  behind  it  a  successful  reputation 
of  25  years.  Its  use  insures  either  exposed  or  enclosed  surfaces, 
against  rust. 

Leading  ENGINEERS  and  ARCHITECTS  specify  "Superior  Graphite 
Paint"  for  all  metal  work  because  for  similar  work  it  has  shown 
ACTUAL  PROVEN  MERIT. 

Write  for  new  booklet  on  PROTECTING  STEEL  STRUCTURES,  and 
for  full  information  to 

Dominion  Paint  Works,  Limited 

Montreal  Walkerville,  Onl.  Winnipeg 

Toronto        Made  in  U.S.A.  by  Detroit  Graphite  Co.,  Detroit,  Mich.  Vancouver 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS— Continued 


Pneumatic  Machinery 

l  UMdlW   1  iijici  soli  Kand  Co. 


Pumps  and  Pumping  Machinery 

Ucaity  &  Sons,  M. 

lloving  Company  of  Canada 

Canadian  Allis-Chalmers,  Ltd. 

i  anadian   Bultalo  Forge  Co. 

Canadian  Ingei soll-Kand  Co. 

Canadian  Siiocto  Co. 

Cook.  A.  L>. 

Hamilton  Mig.  Co.,  Win. 

ilonig  &  Mock. 

Inglis  &  Company,  John 

l.aune  Company,  £. 

Mcl'ougall  Caledonian  Iron  Wks. 

Monis  Machine  Works. 

Smart-Turner  Machine  Co. 

Mussens  Limited 

Ontario  Wind  Eng.  &  Pump  Co. 

Kock  &  Power  Machinery 


Portable  Track 
Bechtels  Limited 


Pulleyi 

SutclifTe,  Speakman  &  Co. 


Plug  Drillers 
Canadian  Ingersoll-Rand  Co. 


Power  Engines 

Inglis  Company,  John 
Jenckes  Machine  Company 
Canadian  Allis-Chalmers,  Ltd. 


Quarry  Machinery 

Canadian  Allis-Chalmers,  Ltd. 
Canadian  lngersoll-Rand  Co. 
Jenckes  Machine  Company 
Lecky  &  Collis 
George  Anderson  &  Co. 
Goodwin,  liarsby  &  Company 
Rock  &  Power  Machinery,  Ltd. 


Railway  Supplies 

Can.  H.  W.  Johns-Manville  Co., 
Ltd. 

Gartshore,  John  J. 
Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 
Mussens  Limited 


Reinforcements,  Concrete  4  Steel 

Brown  Hoisting  Machinery  Co. 
Burlington  Steel  Company 
Canada  Wire  &  Iron  Goods  Co. 
Dominion  Iron  &  Steel  Co. 
Greening  Wire  Co.,  B. 
Pedlar  People  Limited. 
Steel  &  Radiation  Ltd. 
Trussed  Concrete  Steel  Co. 
Turner,  C.  A.  P. 


Radial  Brick  Chimneys 
H.  R.  Heinicke  Inc. 


Refrigeration  Machinery 

Equipment  &  Supplies,  Limited 
Keiths  Limited 


Road  Asphalt 
Asphalt  &  Supply  Co. 
Barber  Asphalt  Paving  Co. 


Road  Machinery 

Exeter  Mfg.  Co.,  Ltd. 

General  Car  &  Mach.  Works 

Jenckes  Machine  Company 

Lecky  &  Collii 

Morrison  &  Co.,  T.  A. 

Mussens  Limited 

Western  Wheeled  Scraper  Co. 


Revolving  Stone  Screens 

Goodwin,  Barsby  &  Company 
Greening  Wire  Co.,  B. 
Jenckes  Machine  Company 


Roof  Glazing 

Hope  It  Sons,  Henry 


Hooting  Material 
Asbestos  Mfg.  Company 
Bird  &  Son 

Can.  H.  W.  Johns- Manvillc  Co., 
Ltd. 

Can.  Supply  &  Contracting  Co. 
Noble,  Clarence  W. 
Patcrson  Mfg.  Co. 
Pedlar  People,  Limited 

Safes  and  Vaults 
Taylor,  J.  &  J. 

Sand  and  Gravel 

Ontario  Lime  Co.,  Ltd. 
York  Sand  and  Gravel  Co. 


Screens 

Canada  Wire  &  Iron  Goods  Co. 
Goodwin,  Barsby  &  Company 
Greening  Wire  Mfg.  Co.,  B. 


Sewer  Pipe 

Britnell   &  Company 

Canada  Iron  Corporation 

Dominion  Sewer  Pipe  Co. 

Gartshore  Thomson  Pipe  Co. 

National  Iron  Works 

Nova  Scotia  Clay  Works  Ltd. 

Ontario  Lime  Co.,  Ltd. 

Ontario  Sewer  Pipe  Co. 

Smyth  &  Ryan 

Standard  Clay  Products  Ltd. 

Sewer  Trenching 
Lecky  &  Collis 

Shovels  (Steam) 

Browning  Co. 

Beatty  &  Sons,  M. 

Canadian  Allis-Chalmers,  Ltd. 

Canadian  Equipment  Co. 

Montreal  Locomotive  Works 

Mussens  Limited 

Rock  &  Power  Machinery,  Ltd. 

Thew  Automatic  Shovel  Co. 

Skylights 

Hope  &  Sons,  Henry 

Smoke  Stacks 

Chicago  Bridge  &  Iron  Works 
DesMoines  Bridge  &  Iron  Co. 
Hamilton  Mfg.  Co.,  Wm. 
Manitoba  Bridge  &  Iron  Works 
Pittsburgh-DesMoines  Steel  Co. 
Walsh  Plate  &  Structural  Works 


Sprinkler  Systems 
Keiths  Limited 


Steam  Apparatus  and  Specialties 
Canadian   Buffalo  Forge  Co. 
Pittsburgh    Valve,    Foundry  and 

Construction  Company 
Sheldons  Limited 

Steam  Engines 

Sturtevant  Co.  of  Can.  Ltd.  B.  F. 

Steam  Turbines 

Canadian  Allis-Chalmers,  Ltd. 
McDougall  Caledonian  Iron  Wks. 
Sturtevant  Co.  of  Can.  Ltd.  B.  F. 

Steel  Bars 

Burlington  Steel  Company 
Dominion  Iron  &  Steel  Co. 
Steel  &  Radiation,  Ltd. 


Steel  Barrels 

Canadian  Steel  Products  Co. 


Steel  Boxes 

Canadian  Steel  Products  Co. 

Steel 

Can.  Billings  &  Spencer 
Lecky  &  Collii 


Steel  Concrete  Sidewalk  Forms 

Malone  Steel  Concrete  Form  Co. 


Steel  Pipe 

l'age-llersey  Iron  Tube  &  Lead 
Co.,  Ltd. 


Sound  Deadening 
Cabot,  Inc.,  Samuel 
Can.  H.  W.  Johns-Manville  Co., 
Ltd. 


Stains,  Shingles,  Cement  &  Brick 
Cabot,  Inc.,  Samuel 

Stair  Builders 

McGregor  &  Mclntyre 


Steel  Castings 

Electric  Steel  &  Metals  Co. 


Steel  Sash 

Hope  &  Sons,  Henry 


Stone 

Britnell  &  Company 
Contractors'  Supply  Company 
Hagersville  Contracting  Co. 
Morrison  &  Co.,  T.  A. 
Ontario  Lime  Co.,  Ltd. 
Queenstown  Quarry  Co. 
Rogers  Supply  Company 
Sackville  Freestone  Company 
Smyth  &  Ryan 


Stone  Saws 

Anderson,  Geo. 


Structural  Iron  and  Steel 

Burlington  Steel  Company 
Canadian  Allis-Chalmers,  Ltd. 
Chicago  Bridge  &  Iron  Works 
DesMoines  Bridge  &  Iron  Co. 
Dominion  Bridge  Company 
Hamilton  Bridge  Works  Co. 
Mackinnon  Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
McGregor  &  Mclntyre 
Pittsburgh-DesMoines   Steel  Co. 
Reid  &  Brown 
Structural  Steel  Company 
Standard  Steel  Construction  Co. 
Toronto  Structural  Steel  Co. 
Walsh  Plate  &  Structural  Works 


Submarine  Drills 
Lecky  &  Collis 

Swinging  Gears 

Dake  Engine  Company 

Tanks  and  Stand  Pipes 

Chicago  Bridge  &  Iron  Works 
Goold,  Shapley  &  Muir  Co. 
Hamilton  Mfg.  Co.,  Wm. 
Inglis,  John 
Jenckes  Machine  Co. 
Manitoba  Bridge  &  Iron  Works 
Marsh  &  Henthorn 
McDougall  Caledonian  Iron  Wks. 
Ontario  Wind  Eng.  &  Pump  Co. 
Piggott  &  Co.,  Thos. 
Pittsburgh-DesMoines  Steel  Co. 
Vancouver   Wood   Pipe  &  Tank 

Company 
Walsh  Plate  and  Structural  Wks. 


Tarring  Machinery 

Taroads  Syndicate  Ltd. 

Telescopic  Hoists 

Black  Building  Supply  Co. 
Gillis  &  Geoghegan 

Terra  Cotta 

Northwestern  Terra  Cotta  Co. 

Testing  and  Inspecting  Bureau 
Hunt  &  Co.,  Robt.  W. 

Tile  Machinery 

SutclifTe,  Speakman  &  Co. 


Towers 

Goold,  Shapley  &  Muir  Co. 

Track  Systems  (Hand,  Power  and 
Electric) 

Brown  Hoisting  Machinery  Co. 

Morris  Crane  &  Hoist  Co.,  Her- 
bert 


Turnbuckels 

Canadian  Billings  &  Spencer,  Ltd. 


Valves 

Canadian  Allis-Chalmers,  Ltd. 
Canada  Iron  Corporation 
Gartshore-Thorrtson  Pipe  Co. 
Golden  Anderson  Valve  Co. 
ICerr  Engine  Company 
Pittsburgh    Valve,     Foundry  & 
Construction  Company 


Ventilating  &  Heating  Apparatus 

Canadian  Buffalo  Forge  Co. 
Canadian  Sirocco  Company 
Sheldons  Limited 
Sturtevant  Co.  of  Can.  Ltd.  B.  F. 


Varnishes — Insulating 

Standard  Underground  Cable  Co. 
of  Canada,  Ltd. 

Wall  Board 
Bird  &  Son 

Waterproofing 

Cabot  Inc.,  Samuel 
Can.  H.  W.  Johns-Manville  Co., 
Ltd. 

Can.  oupply  &  Contracting  Co. 
Ceiesit    Waterprooftng  Co. 
Wadsworth  Howland  &  Co.,  Inc. 

Water  Level  Apparatus 

Gent  &  Company 

Water  Softeners  and  Filters 
American  Water  Softener  Co. 
Equipment  &  Supplies,  Limited 
Manitoba  Bridge  &  Iron  Works 

Water  Tapping  Machine 
Mueller  Mfg.  Co.,  H. 

Water  Turbines 

Canadian  Allis-Chalmers,  Ltd. 
Boving  Company  of  Canada 
Hamilton  Mfg.  Co.,  Wm. 
McDougall  Caledonian  Iron  Wk*. 

Well  Drilling  Machinery 

Armstrong  Manufacturing  Co. 

Wire  Glass 

Pilkington  Bros. 

Wires  and  Cables 

Canada  Wire  &  Cable  Co. 
Northern  Electric  Co. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 


Wire  Guards  and  Screens 

Canada  Wire  &  Iron  Goods  Co. 
Greening  Wire  Co.,  B. 


Wire  Rope 

Canada  Wire  &  Cable  Co. 
Greening  Wire  Co..  B. 

Wrenches 

Canadian  Billings  &  Spencer,  Ltd. 


THE    CONTRACT  RECORD 


Presert/es  Roads 
Prevents  Dust- 


■■■■ 


We  didn't  write 
this  advertisement — 


THE  man  who  wrote  this  advertise- 
ment didn't  know  lie  was  writing 
one.    He  simply  stated  facts  in  a 
letter,  which  we  copy  in  full: 

Dutton,  Out.,  July  30th,  1914. 

Dear  Sirs: 

For  many  years  considerable  money 
was  annually  expended  on  Main  Street 
iu  the  Village  Of  Dutton  with  very  un- 
satisfactory results.  The  road  was 
never  good  and  at  some  seasons  of  the 
year  it  was  almost  impassable.  In  1912 
the  Council  resolved  i<>  undertake  work 
of  a  more  permanent  character. 

After  careful  consideration  it  was  de- 
cided to  use  vitrified  brick  for  ten  feet 
on  each  side,  forming  a  gutter,  and  for 
the  center  of  the  mad  crushed  stone  with 
Tarvia  as  a  binder.  The  result  is  every- 
thing that  can  be  desired.    A  two-year 


Main  Street,  Dutton,  Ont. 
(  oust  ruel  t'd  with  Tin  v  in 
Modern  Pavement. 


test  has  fully  convinced  us  that  the  out- 
lay has  been  one  of  the  very  best  in- 
vestments the  Village  has  ever  made. 
The  road  throughout  is  in  as  good  con- 
dition as  when  the  work  was  completed, 
if  not  better.  We  have  one  of  the  best 
streets  in  Ontario. 

Yours  truly, 
J.  //.  Mclntyre%  Rerve. 

Tarvia  is  a  coal  tar  product,  very  dense, 
tough,  plastic  and  viscid  When  used  a> 
a  hinder  in  ordinary  macadam  it  makes 
the  road  dust-proof,  mud-proof,  autotno 
hilc-proof,  water-proof.  The  saving  in 
maintenance  exceeds  the  extra  expense 
for  construction  with  Tarvia.  Big  towns 
use  Tarvia  for  handsome  hottlevards  for 
the  sake  of  abolishing  dust.  Little  towns 
use  it  for  streets  and  roads  on  account  of 

•  s  economy. 


f{,)t>klcl$  on  request.    Address  out  nearest  office, 
THE    EWTKKSON     MANUFACTURING    COMPANY,    LI  M ITFU 

MONTREAL  TORONTO  WMHIMM  VANCOl'VKK 

III  E  C  VRR1 TTE-PATERSON  MANUFACTURING  CO.,  LIMITED 


■T.  JOHN,  N.  II 


iS 
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ALPHABETICAL  LIST  OF  ADVERTISERS 


Abram  Cement  Tool  Company    it! 

Aikenhead  Architectural  Metal  Works  ...  . 

Aikenhead   Hardware  Company    87 

Alabasline  Ilaidmortar  Company   82 

Albert  Manufacturing  Company    67 

American  Enameled  Brick  &  'lile  Co   80 

American  Moist  &   Derrick  Co   - 

American  Water  Softener  Company   

Anderson  &  Co.,  Limited,  George  

Angling  Limited   88 

Armstrong   Manufacturing  Co   23 

Asbestos  Manufacturing  Company  

Asphalt  &  Supply  Company   24 

Ault  &  Wiborg  Company   79 


licatty  &  Sons,  Limited,  M   7S 

Bechtels  Limited  

Berlin  Mills  Company  

»lack  ltuilding  Supply  Company   12 

Moving  Company  of  Canada  

Bowman  &  Connor   88 

Bradford    Pressed    Brick  Company   

Bremner  Limited,  Alex   71 

Britnell  &  Company,  Limited   i9 

Brown  Hoisting  Machinery  Company   89 

Browning  Company   71 

Burlington   Steel  Company   2i 


Cabot,  Incorporated,  Samuel  

Canda   Crushed   Stone   Corporation    15 

Canada  Iron  Corporation  Limited   81 

Canada  Wire  &  Cable  Company   71 

Canada  Wire  &  Iron  Goods  Compny   ...    .  7i 

Canadian  Allis-Chalmers   7S 

Canadian  Hillings  &  Spencer   24 

Canadian  Bridge  Company   86 

Canadian    Buffalo   Forge   Company    90 

Canadian  Consolidated   Rubber  Co   3 

Canadian    Equipment  Co  

Canadian    II.    W.    Johns-Manville    Co.,  Ltd. 

Canadin    Ingersoll-Rand  Company   

Canadian  Locomotive  Company   11 

Canadian  Office  School  Furniture  Co  

Canadian  Pipe  Company,  Limited   80 

Canadian  Sirocco  Company   71 

Canadian  Stewart  Company   75 

Cape  &  Company,  Ltd.,  E.  G.  M   88 

Cement  Gum  Company   

Ceresit  Waterproohng  Company   27 

Chelsea  Elevator  Company   71 

Chicago  Bridge  &  Iron  Works    77 

Chipman  &  Power   ...    88 

Conduits  Company,  Limited   81 

Consolidated   Plate  Glass  Company   

Cook.  A.  D  

Crossley   Machine  Company   


Dake  Engine  Company    81 

Dennis  Wire  &  Iron  Works  Company  ...    .  73 

Deere  Plow  Company,  John  

DesMoines  Bridge  &  Iron  Co   84 

Dickson  Bridge  Works  

Dietrich,  Limited   88 

Dominion  Belting  Company   90 

Dominion  Bridge  Company   30 

Dominion  Concrete  Company   79 

Dominion  Engineering  &  Inspection  Co.  ...  88 

Dominion  Iron  &  Steel  Company   09 

Dominion  Lime  Company    hi) 

Dominion  Paint  Works                    .'   15 

Dominion  Sewer  Pipe  Company   20 


Call  Engineering  Company,  John   S8 

Gartshore,  John  J   ;..  .. 

Cartsliorc  Thompson  Pipe  &  Foundry  Co.   .  .  £5 

Gent  &  Company  ,   20 

Gillis  &  Geogliegan   12 

Goodwin  Barsby  &  Company   70 

Goodyear  Tire  &  Rubber  Co   29 

Goold.  Shapley  &  Muir  Company   75 

Greening  Wire  &  Mfg.  Company  


Ilageisvillc  Contracting  Company   13 

Hamilton   Bridge  Works  Co   83 

Hamilton   Mfg.   Company,   Wm   90 

Hamilton,  S.  W   88 

Harbour  Brick  Company   67 

Heinicke  Company,  H.  R   83 

Hepburn,  John  T.,  Limited    22 

Hope   &  Son  of  Canada,   Ltd.,  Henry    ....  84 

Hopkins  &  Company,  F.  II   92 

Hull  Iron  &  Steel  Foundries   19 

Hunt  &  Company,  Robert  W   88 

Hydraulic  Press  Brick  Company   10 


Industrial  Foundation  &  Waterproofing  Co. 
Inglis  Company,  John  


88 
65 


Jenckes  Machine  Company 


Keiths  Limited  

Kerr  Engine  Company,  Limited 


87 
26 


Laurie  Company,  E  ■• 

Laurie  &  Lamb   

Lea,  R.  S   88 

Lecky  &  Collis   19 

Lightfoot,  Stanley   72 

London  Concrete  Machinery  Company  ..  ..  II 
Luxfer  Prism  Company  


MacKinnon  Holmes  &  Company   70 

MacLean  Daily  Reports  

Malone  Steel  Concrete  Form  Co   20 

Maloney,  John   81 

Manitoba    Bridge    Works    Co   30 

Maritime   Bridge  Company    86 

Marsh  &  Henthorn,  Limited   72 

McDougall,  Geo.  K   88 

McDougall  Caledonian  Iron  Works  Co.   ...  74 

McGregor  &  Mclntyre   86 

McKinnon   Chain   Company    75 

McNally  &  Company,  W.  .   79 

Meadows,  George  B   07 

Metallic  Roofing  Co   75 

Miller  &  Company,  Geo.  M  

Mills  Bros   

Montreal  Locomotive  Works,  Limited   .  . 

Morris  Machine  Works   22 

Morris  Crane  &  Hoist  Co.,  Herbert   77 

Morrison  &  Company,  T.  A   88 

Mueller  Mfg.  Company,  H   8 

Mussens  Limited    4  5 


Ontario  Asphalt  Block  Co.,  Ltd   8.'! 

Ontario  Sewer  Pipe  Company   21 

Orpen  Conduit  Company  

Pacific  Coast  Pipe  Company   1 

Page-Hersey  Company   $4 

Paterson  Manufacturing  Company   ]7 

Pedlar  People  _ 

Pilkington  Bros  

Piggott   &   Company,    Limited,   Thos.  ... 

Pittsburgh-DesMoines  Steel  Co   S4 

Pittsburgh    Valve,    Foundry    &  Construction 

Company   rn 

Power  &  Son  '/\ 

Pullar  Company,  H.  B  \\ 


Queenstown    Quarry  Company 


81 


Radigan,  John  

Railway  &  Contractors  Supply  Co                  ,  (J7 

Reid  &  Brown  _  gg 

Ric-vviL  Underground  Pipe  Covering  Co.    .  .  70 

R.  I.  W.  Damp  Resisting  Paint  Co   JJS 

Rock  and  Power  Machinery  Limited   00 

Roelofson   Elevator   Works    7,» 

Rogers  Supply  Company   22 

Royce  Limited   g(( 

Russel  Shale  Bricks  \\\  gg 

Sackville  Freestone  Co   74 

Sarnia  Metal  Products  Co   14 

Sheldons  Limited   

Simplex    Construction  Co   7 

Smart-Turner  Machine  Company  

Smyth  &  Ryan   $■> 

Standard  Clay  Products  Limited   21 

Standard  Steel  Construction  Co   f-g 

Standard  Underground  Cable  Co.  of  Canada 

Standard  White  Lime  Company  

Stanley  &  Company,  W.  F  

Steel  &  Radiation   S8 

Stinson-Reeb    Builders'   Supply   Co.  ... 

Storey  Pump  &  Equipment  Co   22 

Structural   Steel   Company   |>g 

Sturtevant  Co.  of  Canada,  Ltd.,  B.  F   01 

Sudbury   Construction   Co   25 

Sun  Brick  Company  

Sutcliffe  Speakman  &  Company    1!) 

Taroads  Syndicate  Limited  

Taylor,  J.  &  J  

Thew  Automatic  Shovel  Co   20 

Toledo   Wheelbarrow  Company   

Toronto  Plate  Glass  Importing  Co  

Toronto  Structural  Steel  Company   S.r> 

Trussed  Concrete  Steel  Company   25 

Turnbull  Elevator  Company  

Tyrell,  H.  G   88 


United  States  Cast  Iron  Pipe  Company 


Vancouver  Wood  Pipe  &  Tank  Company 
verMehr  Engineering  Co.,  John    , 


Electric  Steel  &  Metals  Company   87 

Equipment  &  Supplies   77 

Estey  Bros  

Excelsior  Plate  Glass  Company   73 


Farmer,  John  T   88 

Feather  and  Roadhouse   24 


Napanee  Iron  Works  

National    Builders    Supply    &    Enamel  Con- 


crete Brick  Company   28 

National  Concrete  Mfg.  Co  

National  Iron  Works  Limited  ■  81 

Neptune  Meter  Company  '.   86 

Noble,  Clarence  W  

Northern  Electric  Company   91 

Northwestern  Terra   Cotta   Company    70 

Nova  Scotia  Steel  &  Coal  Co  


Wadsworth  Rowland  &  Co.,  Inc  

Warren  Foundry  &  Machine  Co   IS 

Weeks,  Arthur  L   35 

Wells  &  Gray   9 

Woodhouse  Chain  Works   IS 


York  Sand  &  Gravel  Company    82 

York  Sandstone  Brick  Company   S2 


Our  advertisers  represent  the  most  progressive  manufacturers  and  dealers.  Make 
your  purchases  of  them.   Give  your  business  to  the  man  who  is  enterpris- 
ing enough  to  spend  money  and  time  to  get  in  touch  with  you. 
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Hull  Iron  &  Steel  Foundries,  Limited 

Head  Office  and  Works       -       HULL,  QUEBEC 

Manufacturers  of  Steel  Castings 

Chrome,  Manganese  and  Nickle  Steel  Castings 

Annealed  and  Unannealed 

Repair  parts  for  Stone    Crushing    Plants,  Mining 
Machinery  and  Cement  Mills  our  specialty. 

Machine  Moulded  Gears 

any  size  up  to    [8   feet  in  diameter  made  without 
patterns. 

We  solicit  your  patronage  and  prompt  attention  will  be  given  to  any  orders 


BRICK  PLANTS 

Lime-Sand  ffl^pll  Installed 

Clay,  Slag,  iCJ|j|  U^^l  Complete 
Clinker,  J  ^-4  £M  ffc^^St  011  Best 

&e.,&e.  J  JOH^'  Lines. 

World  Wide  Experience. 

SUTCLIFFE,  SPEAKMAN  &  CO.,  LTD.  LEIGH, 

CABLES    14  Utilization  LnKh"    CODES    &&JMM(j  LANCASHIRE,  ENG. 


JO 
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Malone  " Complete  Finish" 
Steel  Concrete  Sidewalk  Forms 

Eliminate  lumber  costs,  reduce  labor  expense.  Continuous 
and  complete  operation  in  furnishing,  removing  and  replacing. 
Adaptable  to  any  surface  conditions.  Adjustable  to  any 
width.    Indestructible  and  independent  of  any  weather 

conditions. 

THE  MALONE  STEEL  CONCRETE  FORM  CO. 

Canadian  Representative  : 

A.  E.  Pattern,     77  Somerville  Ave.,  Montreal 

Write  for  prices  and  particulars. 


SWANSEA 

Salt  Glazed  and  Vitrified 

SEWER  PIPES 


True  to  Size. 
Impervious  to  Water. 

Sizes  manufactured  and  al- 
ways in  stock  4  in.  to  24  in. 


Ask  for  Price  List 
and  Discounts. 


also 

Chimney  Tops 
Flue  Linings 
Wall  Coping: 
Culvert  Pipe 
Inverts 

Telephone  (Toronto  Connection) 
Park  1809 


The  Dominion  Sewer  Pipe  Co. 

(The  Independent  Co.)  Limited 

SWANSEA  (near  Toronto) 


The  Thew  Steam  Shovel  Will  Save  You  Time,  Trouble  and  Money 

The  use  of  a  Thew  Automatic  Steam  Shovel 
will  effect  an  immense  saving  in  labor. 

The  output  is  limited  only  by  the  facilities 
provided  to  cart  it  away. 

The  Type  O  Thew  shown  in  the  cut  loaded 
1,965  cu.  yds.  in  7  ten-hour  days. 

Another  Type  O  Thew  in  a  6  ft.  cut  averaged 
578  cu.  yds.  during  the  month  of  April. 

Another  Type  O  Thew  in  a  gravel  pit  loaded 
5,182  cu.  yds.  in  7*/2  ten-hour  days — an  average 
of  76  cu.  yds.  per  hour. 

Another  Type  O  in  a  15-inch  cut  averaged 
314  lineal  feet,  amounting  to  292  cu.  yds.  per 
9-hour  day  for  23  days. 

Another  Type  O  in  a  10-inch  cut  excavated 
1,788  lineal  feet  in  6  ten-hour  days — amount- 
ing to  1,455  cu.  yds. — an  average  of  242  cu. 
yds.  per  10-hour  day. 

USE  A  THEW— IT  PAYS. 

Type  O  Thew  on  Road  Grading  Write  for  Catalogue  and  Full  Information. 


The  Thew  Automatic  Shovel  Company, 


Lorain,  Ohio 
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Sewer 
Pipes 


High  Grade  Salt  Glazed  Vitrified  Sewer  Pipes  and  connections 
are  a  specialty  with  us.  We  also  manufacture  culvert  pipes, 
inverts,  flue  linings,  stove  linings,  fire  bricks,  locomotive  blocks, 
gulley  traps,  range  bricks,  cupola  linings,  wall  coping  and  all  kinds 
of  vitrified  and  fire  clay  goods.     Prompt  shipments  on  all  goods. 

Vitrified  Hollow  Building  Blocks 

"MADE  IN  CANADA  " 

Standard  Clay  Products  Limited 

three  sewer  pipe  factories  :    St.  Johns.  P.  Q.,  and  New  Glasgow,  N.  S. 

ALSO  FIRE  CLAY   FACTORY  AT  ST.   JOHNS,    P.  Q. 


Mimico  Sewer  Pipe 

VITRIFIED  AND  SALT-GLAZED 

is, 

By  Actual  Tests  Made  This  Year  in  Kansas  City,  Mo., 

The  Superior  of  Nearly  Every  Brand  of  Sewer  Pipe 

Made  on  This  Continent 

It  is  something  to  know  that  you  arc  not  making  a  sacrifice  for  sentiment's  sake  when 
purchasing  sewer  pipe 

MADE  IN  CANADA 

You  are  getting  an  article  that  stands  a  20%  stronger  lest  in  all  departments  than  the  average 
of  26  different  American  makes. 

WAR  CONDITIONS 

I  lave  caused  our  Yankee  Cousins  to  court  tins  market  Strongly.    The)  make  "pretty"  ware 

but,   well,  sewer  pipe  is  neither  bought  nor  sold  for  mantle*piece  decorations 
You  Get  the  STRONGEST  PIPE  and  the  QUICKEST  SERVICE  from 

The  Ontario  Sewer  Pipe  Company,  Limited 

MIMICO,     -  ONT. 
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CRUSHED  STONE 

Prompt  Delivery 

Rogers  Supply  Company,  Limited 

28  King  St.  W. 


TORONTO 


Morris  Split  Shell  Pumps 

For  motor  or  steam  turbine  drive, 
are  very  popular  with  pump  users 
due  to  their  efficiency  and  accessi- 
bility. 

We  also  build  the  well  known 
MORRIS  SAND  AND  CONTRACTORS' 
PUMPS 

Morris  Machine  Works 

BALDWINSV1LLE,  N.Y. 

Canadian  Sales  Agents 
Storey  Pump  &  Equipment  Co.,  Limited.,   Toronto,  Ont. 


HEPBURN 
Scotch  Derrick 

All  Standard  Sizes 
in  Stock 
from  1  2  Ton 
upwards 


John  T.  Hepburn 

18  to  60  Van  Home  St., 
TORONTO,  CANADA 

We  build  all  kinds  of  Cranes  for 

HAND  POWER 
ELECTRIC  POWER 
STEAM  POWER 

Brickmaking  Machinery 

Complete  Outfits  for 
Brickmakers 


REPAIRS 
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When  Time  Is  Money' 
You  Take  the  Limited— Not  the  Local 


Buy  an  Armstrong  Special  Blast  Hole 
Drill.  It  works  faster,  makes  fewer  stops, 
and  saves  your  time.  Time  means  money  to 
you.  Saves  time  because  it  drills  more  hole 
in  a  given  time  than  any  other  cable  drill — 
this  is  due  to  a  special  spudding  beam 
and  motion  which  allows  both  for  longer 
strokes  and  a  greater  number.  Each  stroke  is 
unhampered,  due  to  the  free  fall  which  the 
Armstrong  Special  allows  the  string  of  tools. 
There  are  fevverstops  because  the  Armstrong 
Special  is  designed  for  rock  drilling  alone 
and  repairs  and  breakage  are  practically 
eliminated.     The  maintenance  cost  is 


lowered  because  the  whipping  of  the  cable 
is  eliminated. 

Armstrong  machines  are  equipped  w  ith 
our  powerful  gasoline  engines,  made  in 
our  own  factory,  which  are  especially  de- 
signed for  this  machine  to  give  continuous 
and  rapid  operation.  They  are  built  with 
tin-  idea  that  the  operator  is  there  to  watch 
the  drilling  and  not  the  engine. 

We  could  not  afford  to  give  you  our 
guarantee  nor  put  our  name  on  the  ma- 
chine if  the  Armstrong  Special  would  not 
deliver  all  that  w  e  claim  and  more. 

 Guarantee  1 

We  guarantee  the  Armstrong  Special 
Blast  Hole  Drill  to  drill  more  hole  in 
a  given  time  than  any  other  cable 
drill  on  the  market,  and  we  will  write 
this  in  every  sale  contract  we  make. 


/ 1 '/  He  for  Bulletin  S. 

■rmstroh 

IfC.CO  WATF.  R100,  IOWAUAA, 

t  BUILT  FOR  SERVICE 

 £vs    SINCE  1867 


It,,,  and  I  xport  Office:  Wolrrn  Brunch: 

17  Battery  Pl»c«  3rd  nnd  Snn  P«dro  Sla. 

Now  York  City  Lot  Aniirlca,  Col. 

Canadian  Branch: 
Mllda  HI",  U  No.  2.  SniUnloon.  Sail.. 
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Canadian  Billings  &  Spencer,  Limited 

A 


TRADE.  MARK 


TRAOE  MARK 


Full  line  of  steel  specialties  for 
Contractors  and  Builders 


Welland,  Ontario 


XflCAN 


Delivered  to  meet  the  specifications  of  the  American  Society 
for  Municipal  Improvements,  the  Association  for  Standardizing 
Paving  Specifications  or  any  other  standard  specifications 


Purchase  MEXICAN  EAGLE  ASPHALT  because: 


1 —  It  is  more  cementitious  than  other  asphalts. 

2 —  Water  will  not  readily  injure  it. 

3—  Exposure  to  sun  and  air  will  not  cause  its  deterioration. 

4 —  It  has  great  cohesive  strength. 

5 —  It  is  more  ductile  and  flexible  than  other  asphalts. 

6—  Shocks  will  not  crack  it.    It  is  very  malleable. 

7 —  We  will  supply  asphalt  having  the  proper  penetration 


for  your  needs. 

8 —  It  is  best  adapted  to  Canada's  climate — will  not  mark 
in  hot  weather — nor  are  snow  or  ice  likely  to  crack  it 

9 —  It  has  over  99  per  cent,  bitumen.    Purest  on  the 
market — therefore  free  from  deleterious  matter. 

10 — It  is  so  constituted  that  it  will  not  be  injured  by  the  heat 
necessarily  applied  to  melt  it  for  paving  operation. 


Samples,  prices,  analyses,  etc.,  on  request 


The  Asphalt  and  Supply  Co.,  Limited 

Sole  Canadian  Agents  for  the  Mexican  Eagle  Oil  Co.  Limited 

103-107  Board  of  Trade  Building      ::  MONTREAL 


STANDARD  FIRE-PROOF  DOORS 

INSPECTED  AND  LABELLED  UNDER  THE  DIRECTION  OF  THE  UNDERWRITERS'  LABORATOR- 
IES (INC.) 

SHEET  METAL  WORKERS,  SKYLIGHTS,  CORNICES  AND  WINDOWS. 
LET  US  ESTIMATE  ON  YOUR  NEXT  REQUIREMENTS. 

ALL  OUR  DOORS  AND  HARDWARE  ARE  LABELLED  BY  THE  UNDERWRITERS. 

FEATHER  &  ROADHOUSE  sheet  metal  workers 

Phone  Adelaide  2377    528  FRONT  STREET  WEST,  TORONTO 
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OF  REINFORCED  CONCRETE 


Concrete 
Finishes 

Water- 

proofing 

Pastes 


STEEL  FLORETYLE 

FOR  LONG  SPAN  CONSTRUCTION 

Trussed  Concrete  Steel  Co. 

of  Canada  Limited 

Head  Office*  and  Works  :      Walkerville,  Ont. 

Branches  Everywhere 


$45.  GARROW 

Contractors'  Acetylene 

Flare  Light 

The  great  feature  of  this  new- 
light  is  strengtli  and  simplicity. 
The  light  is  constructed  of  steel 
assembled  by  the  Oxyacetyleni. 
Welding  Process  and  consists 
of  three  parts.  It  is  made  to 
stand  the  roughest  handling  by 
unskilled  labor  without  injury. 
A  distinct  advantage  of  the 
Garrovv  Light  is  its  use  in  con- 
fined places,  such  as  tunnels, 
mines,  etc.,  without  any  danger 
from  escaping  gas.  The  Gar- 
row  Light  entirely  eliminates 
the  danger  of  gas  bcin^  gener- 
ated faster  than  the  burner  will 
consume  it,  by  means  of  the  pat 
ented  by-pass  chamber  which 
conducts  excess  gas  to  the  pat- 
ented double  burner  and  ignites 
it  at  the  main  flame. 

$45.00  F.  O.  B.  Sudbury 

The 

Sudbury  Construction  & 
Machinery  Co.,  Ltd. 
Sudbury,  Ont. 


Warehouse 
Space  To  Let 

5  Floors  of  This  New 
Building,  For  Office 
and  Warehouse  Use. 

Adelaide  St.  W.,  Toronto 

This  is  the  most  attractive 
warehouse  building  in  the  city. 
The  exterior,  the  entrances,  the 
elevators,  etc.,  bear  all  the  ear- 
marks of  a  high  class  office 
building. 

Special  Features 

Centrally  located  at  Adelaide 

and  Charlotte  Streets. 
Light  on  four  sides 
Passenger  and  freigbt  elevator 
Vaults' 

One  block  from  four  ear  lines 

Floor  area, 6, 300  sq.  feet,  each 
floor. 

For  further  particulars  ask 

Hugh  C.  MacLean,  Limited 

437  Adelaide  St.  West.  Toronto 


IMi.mr  Adrlnicle  2700 
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What's  the 
Time? 

There  would  be  no  argument  on 
this  subject  if  the  "PULSYNETIC" 
Electric  Clocks  were  installed. 

They  are  invariably  correct  be- 
cause they  depend  on  the  unvary- 
ing force  of  gravity. 

Accurate  and  uniform  time  is 
shown  throughout  any  building  in 
which  they  are  installed. 

Easily  fixed,  no  winding  and  no 
skilled  attention  is  required. 

Send  for  Book  No.  5 

which  contains  fullest  information 
about  all  classes  of  Electric  Clocks. 

GENT  &  CO.,  Ltd. 

Leicester,  England 


KERR 

Gate  Valves 

and 

Fire  Hydrants 

"MADE  IN  CANADA" 


This  Plant  is  devoted  entirely  to  the  manufacture 
of  Valves  and  Hydrants  of  approved  quality  and 
design. 

Now  is  the  Time 

to  show  your  patriotism,  and  prove  to  yourself  and 
others  that  KERR  valves  and  hydrants  are  equal 
in  quality  and  workmanship,  to  any  made  elsewhere. 

Break  the  Habit 

of  buying  foreign  made  valves  and  hydrants,  and 
get  acquainted  with  our  goods,  which  you  have 
perhaps  imagined  were  not  quite  equal  to  the  for- 
eign made  article. 

Remember 

that  every  dollar  spent  in  Canada  for  Canadian  made 
goods,  is  a  contribution  towards  renewal  of  prosperous 
times,  and  the  support  of  Canadian  workmen  and  institu- 
tions. 

When  you  spend  the  dollar  with  us  you  get  full  value 
in  return. 

Write  for  our  Catalogue  No.  5. 

The  Kerr  Engine  Co.,  Limited 

WALKERVILLE,  ONTARIO 


THE    CONTRACT  RECORD 


27 


CERESIT  WATERPROOFING  CO. 

Gentlemen  :  In  reply  to  yours  of  the  18th 
inst.  will  say  that  we  have  used  CERESIT 
Waterproofing  in  the  foundations  of  a  large  ware- 
house and  in  the  erection  of  a  Power  Plant.  In 
both  cases  the  CERESIT  was  used  in  the  mass 
of  concrete  and  we  have  found  it  to  give  perfecl 
satisfaction.    Yours  very  truly, 

R.  F.  WILSON  &  CO. 

Per  R.  F.  Wilson 


PERFECT 
SATISFACTION 


Try  it.  Write  for  the 
complete  story. 


1914 


Ceresit  gives  perfect  satisfaction 
wherever  used.    It  has  given  hundreds 
of  other  contractors  perfect  satisfac- 
tion   and  can  do  the  same  for  you. 
"  Book  of  Evidence  "  which  tells  the 


MADE   IN   AMERICA ' 


CERESIT   WATERPROOFING  CO. 

913  Westminster  Bldg.,  CHICAGO 

FACTORIES— Chicago,    London,    Paris,    Vienna,  Warsaw 

LIST  OF  DEALERS  W.  B.  Poacher.  Kdmonton,  Alta. ;  K.  (i.  Cullon,  Vancouver.  B.C. ;  Walkers-.  Ltd..  Winnipeg.  Man.- 
B.  deB.  Carrite.  St.  John,  N.B. :  W.  K.  Macdonald  Co..  Toronto.  Ont.  :  McLelland  Peters  Co..  mi  Head  Bldg.,  Montreal: 
The  Whitlock  Riddell  Co..  Moose  Jaw.  Sask  ;  Brown  &  Chapman,  Regina,  Sask.  :  MacKenzie  &  Thayer,  Ltd,  Saskatoon 
?ask. ;  N.  Q.  DeHaas.  Sault  St.  Marie,  Ont. 


Results  of  3,000  Tests 

on  Rail-Steel  Reinforcing  Bars 


The  American  Society  for  Test- 
ing Materials  appointed  a  Commit- 
tee to  investigate  the  merits  of  rail 
steel  reinforcing  bars. 

Under  the  direction  of  Profes- 
sor W.  K.  Hatt,  of  Purdue  Uni- 
versity, 2,o:H)  samples  were  collect- 
ed between  September,  1912,  and 
February,  1913. 

Upon  these  samples  2,'jh:!  tests 
were  made.  The  samples  were 
gathered  unexpectedly  from  six 
mills  and  represented  true  work- 
ing conditions. 

In  Professor  Hall's  report  to  the 
Society  the  following  oustanding 
features  are  commended  upon: 

I,  The  rail  steel  showed  an  ex- 


cess ductility  for  its  strength  above 
the  usual  grades  of  steel. 

2.  97  per  cent,  of  the  plain  and 
deformed  bars  under  -J^-inch  bent 
cold  to  180  degrees,  and  97.6  per 
cent,  of  the  bars  -)4-inch  and  over 
bent  cold  to  90  degrees. 

.:  The  material  showed  remark- 
able uniformity,  .is  SO  per  cent,  of 
the  bars  did  not  vary  more  than  12 
per  cent,  from  the  mean  tensile 
Strength,  (Professor  Matt  says  that 
the  variability  of  high  carbon  billet 
steel  used  for  reinforcing  bars 
should  be  known  for  comparison, 
but  unfortunately  no  such  data  was 
available).  The  veriability  of  12 
per  cent,  in  the  mean  corresponds 
favorably    with    the  specification 


limits  of  from  55.000  to  70,000 
pounds  per  square  inch  set  for  the 
tensile  strength  of  structural  steel 
reinforcing. 

I.  Professor  Hatt  says  that  it  was 
apparent  that  the  process  of  manu- 
facture had  raised  the  mechanical 
quality  of  the  material.  In  this 
connection,  it  must  be  remembered 
that  the  material  to  begin  with  was 
of  the  best,  as  rails,  of  course,  are 
always  made  of  the  highest  grade 
steel. 

Wc  would  be  pleased  to  submit 
J  complete  copy  of  Professor  Hatt's 
report  and  to  go  into  the  whole 
subject  in  great  detail  with  any  en- 
mincer,  architect  or  contractor  who 
may  desire  further  information. 


Burlington  Steel  Co.,  Limited,  Hamilton 

Manufacturers  of  Rounds,  Squares.  Flats,  Twisted  Squares,  Angles.  Channels 
T-Hars,  Ovals,  Half  Ovals.  Half  Rounds,  Bands  and  Special  Sections 


-•s 
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Cement  floors  of  Toronto  (John  St.)  Pumping  Station 
treated  with  Toch  Bros.  Cement  Filler 
and  Floor  Paint. 


Bui;  "MADE  IN  CANADA"  Products 

TOCH  BROTHERS 
"CEMENT  FILLER"  and 
"CEMENT  FLOOR  PAINT" 

As  Used  In 

Power   Houses  ;  Hospitals  ; 

Garages ;  Storage  Warehouses ; 
Office  Buildings ;    Residences,  Etc. 

These  materials  prevent  the  dusting  and  powder- 
ing of  cement  floors,  which  is  the  cause  of  so 
much  disintegration  and  render  floors  impervious 
to  the  action  of  water,  oil  or  grease. 

Write  for  Illustrated  Booklet 

R.I.W.  Damp  Resisting  Paint  Co. 


Office  :  (TOCH  BROS.  Est.  1«48.) 

201  Mail  BIdg.,  Toronto 


Factory  : 
Oakville,  Ont. 


DISTRIBUTORS: 
Black  Building  Supply  Co.,  Limited.  Toronto 
Western  Paint  Co.,  Winnipeg       Dartnell,  Ltd..  Montreal 
Can.  Equipment  &  Supply  Co.,  Ltd.,  Calgary  and  Edmonton 


The  Marvel  of  the  Age 


"The  right  mater- 
ial—the perfect 
brick." 


School  Building,  L'Epiphanie,  Que. 

Architects — Viau  &  Venne,  Montreal. 


Made  in  Canada  by 
Canadians  for 
Canadians. 


This  building  is  faced  on  all  sides  with  grey  concrete  brick,  trimmed  with  red. 

EVERLASTING    CONCRETE  BRICK 


Obtainable  in  any  color  from  black  to  white. 
Waterproof !    Hardens  with  age  !    Fireproof ! 


National  Builders'  Supply  &  Enamel  Concrete  Brick  Co.,  Limited 


Montreal  Office:  30  St.  Francois  Xavier  St. 


Plant:  Mascouche,  Que. 
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Equipment 
for  Out-o'-Way  Places 


All  Goodyear  equipment,  whether  belting, 
hose  or  packing,  is  made  to  give  unusual  service 
in  inaccessible  and  out  of  the  way  places.  And 
the  equipment  that  will  do  this  is  the  logical 
equipment  for  every  condition. 

All  Goodyear  belting  is  made  with  the 
famous  sealed  seam  that  makes  it  virtually  all 


one  piece.  Every  belt  is  cured  under  heavy, 
carefully  regulated  hydraulic  pressure  for  the 
particular  service  to  be  rendered. 

Exclusive  Goodyear  mechanical  methods 
both  in  manufacturing  and  testing  reduce 
the  element  of  "chance"  to  an  absolute  min- 
imum. 


Goodyear  Hose 


Here  also  Goodyear  efficiency 
excels.  All  Goodyear  hose  is  made 
to  meet  a  high  standard  of  service 
rather  than  to  meet  a  low  standard 
price.  There's  a  big  difference 
where  service  is  vital. 

Goodyear  Steam  Hose  has  an 
inner  tube  that  resists  the  action  of 
steam  and  oil.    This  tube  cannot 

rapidly  harden  or  give  out  like  hose  made  regardless  of  the 
service  to  be  rendered. 

Goodyear  Steam  Hose  comes  Marline  covered  and 
wire  wound.  The  wire  v  mding  insures  protection  under 
rough  usage. 

Goodyear  Pneumatic  Tool  Hose 

This  also  has  a  special  oil  resisting  lining  that  protects  the 
hose  against  oil  that  is  carried  into  the  tube  under  air  com- 
pression. 


(iOOD  YEAR 

^  MADE  iN  CANADA 

Equipment 


Black  Diamond  Hose 

For  moderate  steam  pressures. 
Superior  to  some  others  designed  for 
high  pressures.  Has  a  Marline  woven 
jacket  to  insure  easy  handling  and 
even  expansion. 

Buy  the  Goodyear  Way 

The  Goodyear  way  is  the  service  way.  And  value 
reckoned  by  service  delivered  is  the  best  value — some- 
thing that  far  outweighs  mere  first  price  economy. 
Ask  Goodyear  experts  to  tell  you  the  very  belling, 
packing  or  hose  for  your  particular  needs.  There  is  a 
Goodyear  service  reason  for  every  Goodyear  product. 
Costs  nothing  to  ask  questions.     Involves  no  obligation. 


The  Goodyear  Tire  &  Rubber  Co.  of  Canada,  Limited 

Head  Office    TORONTO,  ONT.    Factory     BOWMANVILLE,  ONT. 


Branches  at 


Vancouver,    I ■iilmonton,    C'.iltf.irv.    Ki'vlina.    Winnipeg,    Hamilton.    Toronto.    Ottawa.    Montreal.    St.  John.  N.H. 
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The 

Manitoba  Bridge  &  Iron  Works 

Limited 

—MANUFACTURERS— 

Roofs,  Steel  Buildings  and  Structural  Iron  Work 

of  all  descriptions 

Railway  and  Highway  Bridges 


6,001)  tons  of  Beams,  Channels,  Angles,  Plates,  Flats  and   Bars  always  in  stock  at 
our  works  for  QUICK  DELIVERY,  plain  or  fabricated. 
Designs  and  estimates  promptly  furnished. 

We  also  operate  a  Large  Grey  Iron  Foundry,  Annual  Capacity  5,000  tons 

Tank,  Forge  and  Machine  Shops. 


Office  and  Works        -       -        WINNIPEG,  MAN. 


Head  Office  and  Plant: 

MONTREAL 

Branch  Plants: 

TORONTO 

OTTAWA 

WINNIPEG 


Shipbuilding  Berth — Can.  Vickers  Limited,  Montreal 

19  days  after  commencement  of  erection. 


Dominion  Bridge  Co.,  Limited 

CAPACITY  100,000  TONS 

Large  Stock  of  Structural  Material  carried  at  all  plants. 
Estimates  furnished  promptly  for  all  classes  of  Steel  Work. 
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The  Building  Owner  as  a  Gambler 

IN  view  of  the  falling  oft  in  constructional  activity 
it  may  appear  ill-timed  to  refer  to  the  gambling 
propensities  of  the  building-owner,  but  in  real- 
ity, in  our  opinion  at  any  rate,  there  could  not 
be  a  better  time  to  take  up  such  questions,  as  it  is 
during  the  lull  in  construction  that  contractors  are 
enabled  to  sound  their  depths. 

The  rank  uncertainty  of  the  present  method  of  esti- 
mating continues  to  occupy  the  attention  of  the  archi- 
tectural and  building  fraternity  and  of  those  owners 
who  do  not  seek  to  beat  the  contractor  and  material 
men.  Referring  to  the  lamentable  conditions  exist- 
ing, a  correspondent  of  "The  Quantity  Surveyor," 
when  voicing  his  opinions  in  reference  to  certain  own- 
ers' well-known  attitude  of  "heads  I  win,  tails  you 
lose,"  thinks  this  is  the  fundamental  difficulty  we  have 
to  contend  with. 

It  certainly  seems  difficult  to  demonstrate  to  some 
owners  how  a  straight  and  accurate  bill  of  quantities 
to  estimate  upon  helps  them  to  get  better  work,  a 
square  deal,  and  a  satisfied  contractor.  It  is  the 
experience  of  those  who  have  long  been  engaged  in 
the  practical  advocacy  of  the  quantity  system  to  find 
that,  although  the  average  owner  will  strenuously 
den}-  trying  to  get  "something  for  nothing"  out  of  a 
contractor,  they,  for  the  most  part,  really  do  this  very 
thing.  They  will  hire  a  certain  type  of  architect,  not 
altogether  for  his  talent  as  an  artist,  but  for  the  pur- 
pose of  helping  them  get  the  best  of  the  contractor. 
This  is  attempted  robbery,  from  whichever  way  we 
may  look  at  it.  Can  we  wonder  if,  in  self-protection, 
the  contractor  retaliates? 

Such  owners  appear  to  argue  in  their  own  minds 
something  like  this:  "I  (the  owner),  holding  a  pack 
of  marked  cards,  to  be  used  after  a  contract  is  signed, 
must  first  put  a  number  of  bidders  to  work  "gambling" 
with  each  other  to  see  who  shall  have  the  privilege  (?) 
of  playing  with  me  in  the  final.  My  standing  in  the 
community  must  be  taken  by  the  winner  as  a  suffici- 
ent assurance  that  we  two,  when  we  play,  will  play  a 
square  game,  whatever  the  previous  players  may  have 
done  between  themselves.  I  (the  owner)  know  some- 
thing of  the  building  business,  and  doubt  if  this  con- 
tractor fellow  knows  enough  to  get  ahead  of  me  and 
my  architect,  and  he  surely  will  not  think  to  keep  a 
few  cards  up  his  sleeve!  Kven  if  lie  does,  he  cannot 
always  select  the  right  cards,  because  he  will  forget 
that  I  am  already  fixed  so  as  to  take  most  of  the  tricks 
any  way,  and  so  the  game  will  be  played  almost  as  1 
direct.  Suppose  by  chance  my  tricks  are  trumped  too 
often  and  I  am  likely  to  lose  Is  not  the  referee  under 
•die  contract  in  my  employ?  W  hat  do  I  pay  him  for? 
Me  must  protect  me,  for  am  I  not  the  owner?  1  must 
not  let  my  adversary  win,  notwithstanding  his  money 
is  invested  in  my  building  and  regardless  of  his  prac- 
tical knowledge,  which  must  also  be  used  to  my  ad- 
vantage. Besides,  1  do  not  have  to  play  the  game 
every  day.  The  next  time  I  do  I  will  look  out  for  a 
dilterent  man  -one  belonging  to  my  fraternity,  (me 
just  starting  in  business  and  anxious  to  please  pre- 
ferred." 

\nd  this  is  how  the  building  game  is  too  often 
played.  Common  custom  and  convention  compels  a 
certain  type  among  the  unprivileged  class  of  architects 
(those  who  are  not  altogether  financially  independent 
of  clients)  to  follow  those  methods  which  lead  to  pos- 
sible future  business.  That  is  but  human  nature,  and 
the  human  element  of  self-interest  is  more  often  than 
not  apparent.  Bui  if  a  clear  detailed  bill  of  quantities 
is  once  made  the  basis  of  the  contract — i.e.,  so  much 
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labor  and  material  fur  so  much  mono/  and  no  more 
(and  no  loss)— then  it  will  help  to  relieve  the  other 
and  better  type  of  architects,  who  do  try  to  be  fair  to 
both  contractor  and  owner,  from  embarrassing  posi- 


tions and  decisions,  and  from  otherwise  acting  in 
judicial  capacities  under  building  contracts,  and  which 
often  accounts  for  the  loss  to  them  of  business  friends 
and  ultimate  loss  of  professional  practice. 


Engineering  Topics  In  The  Old  Land 

An  Interesting  Action  Involving  Road  Work — Road  Tests — The 
German    "Siege    Gun    Platforms" — Competitive  Appointments 

By  the  London,  Eng.,  Correspondent  of  the  Contract  Record 


4     X  action  of  considerable  interest  to  local  au- 
/  %      thorities  and  of  the  greatest  possible  interest 
i  to  at  leasl  one  firm  of  manufacturers  is  in 

progress  at  the  High  Courts  of  Justice.  The 
Gas,  Light  and  Coke  Company  ask  for  injunctions  to 
restrain  the  W  oodford  and  the  Wa'nstead  Urban  Dis- 
trict Councils  from  repairing  roads  in  their  districts 
with  reinforced  concrete.  The  reason  of  the  action  is 
obvious.  Gas  companies  will  have  not  only  to  go  to 
additional  expense  in  opening  a  road  but  to  further 
additional  expense  in  making  good  again.  The  steel 
reinforcement  has  to  be  cut  away  when  opening  a 
trench,  and  if  the  reinforcing  properties  are  to  remain 
effective  the  greatest  care  must  be  taken  in  reinstating 
the  continuity  of  the  new  and  the  old  work.  The  diffi- 
culty of  this  has  been  anticipated  by  the  makers,  and 
the  system  of  repair  is  ingenious ;  but  what  was  not 
anticipated  was  this  trouble  with  the  companies  that 
have  the  legal  right  to  open  public  roads.  To  place  the 
whole  additional  burden  upon  their  shoulders  seems 
perhaps  scarcely  fair,  and  doubtless  some  middle 
course  will  be  decided  upon. 

Water-Bound  Macadam  Road  Test 

Reference  has  been  made  in  this  paper  to  the  Road 
Board  Laboratory  which  has  been  established  at  the 
National  Physical  Laboratory  for  the  purpose  of  test- 
ing road  stones.  Actual  road  sections  are  here  sub- 
jected to  artificial  wear  by  means  of  the  action  of  steel 
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Water-bound  macadam  test  road. 

wheels  variously  loaded,  while  an  attempt  is  made  to 
impose  certain  weather  conditions  upon  the  surface. 
In  the  report  of  the  Laboratory  for  the  year  1913-14, 
the  results  of  tests  made  during  the  year  are  given.  One 
of  these  tests  was  that  of  a  water-bound  macadam 
road.  The  road  (2  ft.  6  ins.  wide)  was  built  up  as  indi- 
cated in  the  sketch  ;  2  ft.  of  brick  ballast  was  filled  in  on 
top  of  the  gravel  base  and  well  rammed,  the  bottom  of 
the  ballast  being  drained  with  soil  drains.  Next  fol- 
lowed 7l/2  ins.  of  furnace  slag,  watered,  and  well  ram- 
med in  two  layers,  the  interstices  being  filled  in  with 
hoggin.   The  test  road  proper,  Al/2  ins.  thick,  was  made 


of  granite  (Penlee)  stone  shovelled  in,  well  rammed 
and  rolled.  It  was  made  in  four  sections : —  (a)  2^4 
ins.  stone;  (b)  2]/^  to  }i  in.  stone;  (c  \l/2  ins.  stone; 
(d  crusher  run.  A  test  was  then  made  on  the  central 
24  ins.  of  the  track  by  subjecting  it  to  the  action  of  the 
8  steel  wheels,  each  3  ins.  in  width,  the  total  load  on 
each  wheel  being  800  lbs.  Longitudinal  and  cross 
sections  of  the  road  were  taken  mechanically  in  order 
to  obtain  the  amount  of  deformation  of  the  surface  and 
to  study  the  production  of  hollows  and  ridges.  After 
enduring  3,000  tons  per  yard  width  the  surface  of  the 
track  was  so  broken  up  that  the  test  was  discontinued. 

Tar  Macadam  Road  Test 

In  the  case  of  the  next  test,  the  previous  road  was 
dug  out,  leaving  20^  ins.  of  brick  ballast;  upon  this 
was  laid  7  inches  of  binding  gravel,  which  was  well 
rammed.  The  remainder  of  the  foundation  was  made 
to  a  specification  prepared  by  Colonel  Crompton,  with 
4  inches  of  blast  furnace  slag  in  two  layers,  each  layer 
being  rammed  with  pitch  grout.  A  tarmac  road  was 
then  laid  on  this  foundation  in  two  layers,  one  2l/z  ins. 
thick  and  the  other  iy2  ins.,  each  layer  being  well  roll- 
ed, and  tarred  chips  being  sprinkled  over  to  fill  the 
interstices.  The  total  weight  on  each  wheel  in  the  test 
was  1,400  lbs.  and  during  the  first  20  minutes  consider- 
able lowering  of  the  level,  amounting  to  about  34  inch, 
took  place  and  was  probably  due  to  consolidation  of 
the  material.  As  the  test  proceeded  it  was  found  that 
there  was  a  tendency  for  the  material  of  the  track 
which  was  not  subjected  to  the  action  of  the  wheels  to 
be  forced  upwards  by  the  action  of  the  inner  and  outer 
wheels,  which  on  this  account  sank  lower  than  those 
at  the  centre.  It  appeared,  therefore,  that  this  test  did 
not  give  an  accurate  measure  of  the  endurance  of  the 
track,  although  valuable  information  on  the  formation 
of  waves  was  obtained.  After  36,750  tons  per  yard 
width  the  mean  deformation  was  0.64  ins.,  and  the  rate 
after  11,200  tons  per  yard  width  was  about  .0041  inches 
for  1,000  tons  per  yard  width.  The  result  of  these 
tests  must  be  received  with  caution  and  reserve. 
They  may  be  regarded  as  what  would  happen  to  similar 
forms  of  construction  under  ordinary  and  practical 
conditions  of  wear  and  tear;  but  they  may  just  as  well 
be  regarded  merely  as  what  does  happen  under  the 
Road  Board  test,  which  is  quite  a  different  thing. 
Everyone  knows  that  tar-macadam  outwears  water- 
bound  macadam,  and  that  is  as  far  as  one  can  with 
safety  go  at  present.  There  were  other  tests  made  with 
roadways  formed  in  accordance  with  the  Road  Board 
specification,  but  it  is  obvious  that  these  lose  their 
value  as  they  were  made  by  the  Board  itself.  It  is  a 
case  of  special  pleading. 

Siege  Gun  Platforms 

Quite  a  crop  of  siege  gun  platforms  have  been 
raised  in  London  during  the  past  few  weeks.  The 
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most  important  "find"  was  at  Acton  where,  it  was  al- 
leged, a  German  firm  had  built  a  one-storey  factory 
with  a  concrete  roof  having  a  thickness  of  no  less 
than  four  feet.  Later  intelligence  reduced  this  to  three 
feet,  and  calculated  inspection  finally  settled  that  it  was 
under  one  foot  thick  and  built  in  reinforced  concrete. 
As  the  factory  was  in  use  as  a  printing  works,  where  a 
large  quantity  of  paper  was  stored,  the  thickness  of  the 
roof — which,  it  was  allowed,  was  ultimately  to  serve  as 
a  floor  (when  further  storeys  had  been  added) — was  not 
excessive.  Had  the  journalists  who  reported  this  case 
had  any  technical  knowledge,  they  would  have  recog- 
nized from  the  first  that  they  were  on  a  mare's  nest. 
To  commence  with,  a  four-foot  concrete  roof  on  a  one- 
storey  building  would  have  created  a  sensation  when 
it  was  put  up  some  years  ago.  Then,  again,  it  is  not 
customary  to  use  a  floor  for  the  support  of  the  upper 
storeys  of  a  building.  Walls  are  built  on  walls,  and 
unless  the  walls  of  this  building  were  buttressed  and 
built  in  the  most  substantial  manner,  and  well  tied  to- 
gether (by  something  more  than  a  concrete  roof)  the 
kick  of  the  first  shot  fired  from  a  German  siege  gun 
would  have  brought  the  whole  building  to  the  ground. 

Professional  Bids 

The  Eastern  Valleys  (Monmouthshire)  Joint  Sew- 
erage Board  invite  applications  for  the  position  of 
engineer  to  the  board,  to  advise  them  as  to  the 
preparation  of  a  sewerage  scheme  and  other  works. 
Applications  (runs  the  advertisement)  are  to  state 
qualifications  and  terms  required,  which  means,  in  plain 
language,  that  engineers  are  to  tender  for  the  work. 
Now  this  places  the  engineer  in  a  very  difficult  position. 
Naturally,  he  wants  the  work.  Things  are  very  bad  in 
Westminster  through  the  war,  and  the  shutters  will 
have  to  be  put  up  in  more  offices  than  one.  But  the 
rules  of  the  Institution  of  Civil  Engineers  prohibit 
touting  and  advertising,  and  the  man  who  tenders  for 
this  job  runs  the  risk  of  reprimand,  if  not  of  compul- 
sory resignation.  Etiquette  alone  would  perhaps  pre- 
vent engineers  from  entering  a  competition  of  this  kind, 
did  not  the  necessity  for  earning  a  living  intervene. 
The  proper  course  in  a  case  such  as  this  (the  writer  has 
it  on  high  authority)  is  for  the  local  body  to  approach 
the  president  of  the  institution,  asking  him  to  appoint 
an  engineer.  Competition  would  then  be  avoided,  and 
the  circle  of  satellites  which  revolve  around  the  pre- 
sidential chair  would  again  come  into  what  is  called 
"their  own."  The  profession  is  however  growing  rest- 
ive, and  developments  of  a  revolutionary  nature  may 
mark  the  next  few  years.  To  him  who  hath  shall  not 
be  given  for  ever,  and  there  will  be  keen  competition 
over  this  Monmouthshire  job. 


According  to  reports  received  in  Ottawa  from  Mr. 
F.  A.  C.  Bikerdike,  Canadian  Trade  Commissioner, 
Manchester,  Eng..  Canadian  manufacturers  have  now 
the  opportunity  to  supply  Great  Rritain  with  the  fol- 
lowing products  (.wing  to  the  discontinuance  <>f  im- 
ports of  iron  ami  steel  manufactured  articles  from 
Germany  :—Wire  nails,  cut  nails,  nuts  and  bolts,  ma 
chine  screws,  barbed  wire,  and  domestic  wire  goods. 


About  65  per  cent.  o{  the  permanent  way  of  the 
Swiss  Federal  Railways  arc  equipped  with  steel  sleep- 
ers. The  weight  of  the  sleepers  is  25.16  kilos,  per  run- 
ning meter,  and  when  the  ho'es  for  the  rail  attach- 
ments arc  complete  they  weigh  72.5  kilos.  (15°.K  lbs.) 
each.  The  tensile  stress  specified  is  from  .V5  kilos,  to 
45  kilos,  per  square  millimetre,  and  the  entire  trough 


piece  must  be  capable  of  being  bent  back  double  with- 
out showing  any  crack.  At  the  switches  double-trough 
sleepers  are  used,  which  weigh  125  kilos.  (275.5  lbs.) 
each. 


County  and  Municipal  Engineering 

THE  field  of  county  and  municipal  engineering 
offers  no  inducements  to  the  seeker  of  wealth. 
The  engineer  of  brilliant  intellect  that  seeks 
to  conquer  mountains  and  bridge  untamed 
rivers  and  expects  to  reap  rewards  commensurate  with 
his  ability  had  best  seek  some  other  field  for  the  utiliz- 
ation of  his  gifts.  But  to  the  man  of  sound  judgment 
and  moderate  but  well  balanced  attainments  in  the 
details  of  the  work  of  a  civil  engineer  the  field  of 
county  and  municipal  engineering  has  always  proved 
attractive  and  will  become  more  so  in  the  future. 

The  welfare  of  the  modern  city  and  the  modern 
countryside  is  yearly  becoming  more  dependent  upon 
those  structural  works  which  it  is  the  province  of 
civil  engineers  to  construct  and  maintain.  Moreover 
the  proper  administration  of  civic  affairs  requires  such 
a  detailed  knowledge  of  these  mechanical  features 
that  a  public  official  is  no  better  fitted  for  their  over- 
sight than  by  the  training  received  by  a  civil  engineer. 
That  the  public  is  realizing  this  fact  is  well  illustrated 
in  the  appointment  of  many  civil  engineers  to  posi- 
tions as  city  managers,  county  road  superintendents 
and  city  and  county  engineers. 

The  salaries  attached  to  such  positions  have  al- 
ways been  low  and  will  probably  always  remain  low. 
But  the  number  of  openings  is  steadily  increasing  and 
the  certainty  of  continuous  employment  is  perhaps  on 
a  firmer  basis  than  in  any  other  branch  of  civil  engi- 
neering. A  field  for  service  as  operating  engineers  for 
structural  works  is  developing.  Examples  of  the  posi- 
tions in  this  field  are  those  of  county  engineers  and 
road  superintendents,  waterworks  superintendents  and 
sewage  plant  superintendents. 

Civil  service  and  the  commission  form  of  govern- 
ment are  factors  that  have  contributed  toward  elim- 
inating much  of  the  uncertainty  of  employment  that 
heretofore  has  been  the  chief  objection  to  such  work. 
And  yet  with  its  uncertainty  the  engineering  work  of 
cities  and  counties  must  be  performed  regardless  ol 
wars  and  financial  conditions  and  the  engineer  well 
versed  in  the  details  of  such  work  has  no  real  excuse 
for  being  idle. 

The  field  is,  however,  for  the  general  practitioner 
rather  than  the  specialist.  More  than  mere  technical 
proficiency  is  recpiircd.  Tact,  executive  ability  and  a 
disposition  to  remain  contented  in  one  position  are 
also  necessary.  The  duties  of  men  employed  in  this 
field  while  broad  in  their  scope  and  demanding  in- 
genuity and  the  ability  to  use  funds — frequently  in- 
sufficient funds — to  the  best  advantage,  arc  compara- 
tively simple  and  routine  from  an  engineering  stand- 
point.   For  this  reason,  perhaps,  salaries  are  low. 

For  the  engineer  that  takes  pleasure  in  designing 
engineering  structures  and  working  out  his  designs  on 
the  ground  in  person,  for  the  engineer  that  delights  in 
the  organization  of  construction  work  and  the  trying 
out  of  his  individual  ideas,  for  the  engineer  that  is 
content  to  work  for  a  moderate  salary,  county  and 
municipal  engineering  offers  attractions.  Bui  for  the 
man  that  commercializes  his  ability  and  demands  ade- 
quate financial  return  the  field  oilers  feu  inducements. 
— Engineering  and  Contracting. 
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Pumping  Plants  on  Dyked  Lands  in 

British  Columbia 


Contributed  by  W.  Poole  Dryer,  Vancouver,  B.C. 


IN  1 1 ritis.li  Columbia,  where  rugged  mountains  mono- 
polize so  much  of  the  area,  the  valleys  and  the 
tiat  lauds  are  in  great  demand  for  the  uses  of 
agriculture.  Along  the  estuary  of  that  great 
waterway  of  the  province,  the  Fraser  River,  there  lie 
extensive  deltas  silted  up  for  ages  with  deep  alluvial 
soil.  Although  these  flats  are  unusually  fertile  the 
cultivation  of  them  is  not  possible  without  dyking,  as 
every  year  they  would  he  inundated  by  Hoods.  Of 
this  rich  land  43,126  acres  have  heen  reclaimed;  earth 
dykes  have  heen  built,  large  pumping  plants  installed; 
SO  that  now  there  are  living  on  it  hundreds  of  pros- 
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Front  end  elevation  of  pump  houseiat  Maple  Ridge. 

perous  settlers.  In  Vancouver,  twenty  to  forty  miles 
distant  from  all  sections,  a  nearby  market  is  pro- 
vided. 

Although  the  land  is  privately  owned,  its  reclama- 
tion is  financed  and  administered  by  the  provincial 
government.  To  look  after  this  work  a  Department  of 
Dykes  was  formed  and  placed  under  the  superintend- 
ent-}- of  Mr.  E.  A.  YVilmot.  The  initial  cost  of  reclam- 
ation was  met  by  the  sale  of  40-year  5  per  cent,  bonds. 
All  annual  expenditure  for  pumps  and  administration 
is  defrayed  by  an  acreage  tax.  This  tax  is  levied  upon 
>eparate  districts  according  to  the  expenditure  actu- 
ally incurred  in  each,  for  by  its  topography  the  land 
naturallv  divides  into  six  districts  ranging  in  area 
from  1,125  to  19,000  acres. 

Round  each  district  is  a  dyke,  following  along  the 
riverside  and  running  into  the  higher  ground  inland. 
The  first  dykes  were  built  twenty  years  ago,  and  since 
then  others  have  been  added.  Steam-driven  pumping 
plants  were  erected,  but  in  time  these  proved  to  give 
insufficient  drainage  and  were  very  costly  to  operate. 
In  1912,  however,  the  government,  realizing  the  desir- 
abilitv  of  increasing  the  settlement,  decided  to  do  so 
by  improving  the  drainage,  that  the  soil  by  being  kept 
drier  would  be  made  fully  productive.    This  entailed 


the  electrification  of  the  old  steam-driven  plants,  and 
the  building  of  new  electric  pumping  stations.  The 
additional  outlay  of  money  involved  had  to  be  care- 
fully considered  so  as  to  prevent  imposing  a  heavy 
burden  on  the  settlers;  for  it  should  be  borne  in  mind 
thai  the  ultimate  financial  success  of  reclamation  and 
nf  irrigation  schemes  depends  to  a  large  extent  upon 
low  pumping  charges.  In  the  work  outlined  here  great 
care  was  taken  to  select  pumping  machinery  which 
could  be  operated  at  a  minimum  cost,  and  which  had 
features  specially  fitted  for  the  conditions.  These 
features,  which  have  proved  in  the  last  season's  pump- 
ing to  be  conducive  to  economy,  are  described  further 
on  in  detail. 

Dykes  and  Ditches 

Ramifying  throughout  the  flats  of  each  district  are 
huge  drainage  ditches,  which  feed  into  a  main  ditch 
running  alongside  one  dyke — the  dyke,  in  fact,  is 
formed  of  the  earth  raised  in  excavating  the  ditch. 
On  the  Fraser  River  this  ditch  is  located  between  the 
dyke  and  the  river,  for  with  the  ditch  on  the  inner  side 
of  the  dyke  (as  m  the  earlier  Pitt  River  reclamations), 
the  seepage  through  the  dyke  into  the  ditch  is  very 
considerable. 

Here  and  there  along  the  dykes  a  cut  is  made  in 
which  is  placed  a  large  flap  gate.  Through  these  gates 
the  main  ditch  empties  into  the  river.  Thus  the  land 
is  drained  eight  months  in  the  year,  the  river  level 
being  lower  during  that  period.  But  with  the  melt- 
ing of  the  snows  on  the  mountains  in  the  interior  the 
swollen  rivers  rise  from  ten  to  fifteen  feet.  This  rise, 
beginning  in  May,  is  maintained  throughout  the  four 
summer  months.  The  problem  to  be  dealt  with  then 
is  the  drainage  of  the  land  lying  at  a  lower  level  than 
the  river — the  flap  gates  have  shut  back  and  drainage 
by  gravity  has  become  impossible. 

The  pumping  plants  have  then  to  be  started  run- 
ning, and  by  their  operation  night  and  day  all  summer 
the  districts  enclosed  by  the  dykes  are  drained.  The 
water  is  drawn  by  the  pump  from  the  main  ditch  and 
is  conveyed  into  the  river  by  means  of  a  discharge  pipe 
passing  through  the  dyke. 

Some  idea  of  the  large  volume  of  water  to  be 
pumped  off  the  Maple  Ridge  district  may  be 
formed  by  considering  that,  on  its  area  of  8,- 
400  acres,  the  monthly  rainfall  of  5.6  inches — as  in 
June,  1913 — is  equivalent  to  42,000000  gallons  per 
day.  In  addition  to  this  precipitation  there  is  the 
water  coming  from  the  higher  lands  behind  the  dyked 
area,  and  there  is  also  considerable  seepage  through 
the  dyke  from  the  river  into  the  ditch  ;  these  two  addi- 
tions, however,  are  offset  more  or  less  by  the  general 
evaporation  from  the  land. 

In  pumping  such  a  large  volume  it  will  readily  be 
seen  that  a  burdensome  expenditure  will  be  incurred 
unless  cheap  power  is  available,  and  unless  care  is 
taken  to  select  economical  pumping  apparatus. 

Electrical  vs.  Steam  Pumping 

For  twenty  years  pumping  was  done  by  steam 
power  but  the  high  cost  of  coal  prevented  as  much 
pumping  being  carried  on  as  was  required  to  keep  the 
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land  in  the  best  condition.  Electrification  was  not 
feasible  until  two  years  ago  when  the  transmission 
lines  of  the  Western  Canada  Power  Company,  leading 
to  Vancouver,  were  constructed  near  the  dyked  lands. 

With  the  advent  of  this  cheap  hydro-eleciric 
energy  a  new  epoch  opened  up  in  the  cultivation  of 
these  reclaimed  lands.  The  dyking  authorities  imme- 
diately grasped  the  opportunity  of  utilizing  this  source 
of  power  greatly  to  improve  the  fertility  of  the  soil. 
At  the  old  expenditure  incurred  by  steam  power,  dou- 
ble the  pumping  could  now  be  done,  the  water  in  the 
ditches  lowered  by  two  feet,  and  the  sogginess — with 
the  resulting  sourness — eliminated  from  the  soil.  The 
four  old  steam  pumps  were  therefore  electrified,  and 
five  new  electrical  pumping  plants  built.  On  these 
lands  administered  by  the  government  there  are  in- 
stalled 1,050  h.p.  of  motors  on  pumping  duty.  The 
economy  resulting  from  the  abandonment  of  the  use 
of  coal  has  proved  most  gratifying.  The  relative  cost 
of  operation  may  be  compared  in  the  Matsqui  Sta- 
tions, where  two  200-h.p.  motors  now  operate  the  old 
steam-driven  pumps.  The  following  table  gives  the 
cost  actually  incurred  in  the  same  stations,  with  ap- 
proximately the  same  pumping  results: 

inn  im> 
steam  electrical 
operation  operation 


Cost  of  wages   $2,149  $  807 

Cost  of  coal   2,545   

Cost  of  electric  power   1,039 

Cost  of  supplies  and  maintenance....       211  144 


Total  cost  of  operation   $4,905  $1,990 

Number  of  hours  pumping   1,413  1,107 

Cost  of  pumping  per  hour   $3.47  $1.80 


These  figures,  moveover,  do  not  put  the  best  com- 
plexion on  the  results  of  the  electrification,  for  the  in- 
terest on  capital  cost  is  now  much  lower  than  with 
the  steam-driven  plants;  with  the  latter  there  is  the 
engine  and  the  boiler,  as  compared  with  only  the  mo- 
tor in  the  new  installations. 

The  success  of  this  electrification  is  in  no  small 
measure  the  result  of  the  effective  manner  in  which 
the  Power  Company  co-operated  with  the  dyking  au- 
thorities. It  entered  into  a  contract  to  supply  the  pro- 
vincial government  with  cheap  energy  for  all  the  re- 
clamation stations,  lending  its  engineers  for  supervis- 
ing the  alterations  and  for  advising  in  the  selection  of 
the  new  machinery.  Acting  for  the  Western  Canada 
Power  Company,  Mr,  J.  F.  Cahan,  their  construction 
engineer,  designed  and  personally  superintended  the 
building  of  these  plants. 

As  an  important  element  governing  the  design  of 
the  pumping  stations,  it  should  be  mentioned  that 
these  have  all  been  arranged  so  that  the  unskilled  sons 


of  the  ranchers  can  safely  operate  them.  This  condi- 
tion dictated  the  choice  of  apparatus  which  would  be 
reliable  and  be  automatically  safeguarded  to  the  high- 
est degree. 

Pumps — Construction 

The  commercial  success  of  reclamation  and  irriga- 
tion schemes  like  this  depends  to  a  large  extent  on 
economical  pumping,  and  this,  in  turn,  is  determined 
by  the  selection  of  suitable  machinery.  The  pumps 
must  be  carefully  designed  so  as  to  be  highly  efficient. 
As  excellent  results  have  been  obtained  by  the  large 
pumps  installed  on  the  dykes  this  year,  it  will  be  of 
interest  to  call  attention  to  the  outstanding  features 
of  their  construction  and  performance. 

These  pumps  were  obtained  from  The  W.  Poole 
Dryer  Company,  Limited,  Engineers,  of  Vancouver 
and  Glasgow,  who  had  been  engaged  on  the  electrifica- 
tion of  all  the  old  steam  stations,  and  were  familiar 


Maple  Ridge  pumping  station    100  h.p.  motor— 3  phase.  2,300  volts. 
30,000-gal.  Gwynne  pump. 

with  the  pumping  conditions.  This  firm  had  the 
pumps  manufactured  to  the  most  modern  designs  by 
Messrs.  Gwynnes,  Limited,  of  London.  England. 
Each  of  the  pumps  has  a  capacity  of  30,000  U.  S.  gal- 
lons per  minute,  the  head  varying  from  6  to  12  feet. 
Both  the  discharge  and  the  suction  openings  are  of 
30-in.  diameter.  The  drive  is  by  means  of  a  16-in.  belt 
from  an  electric  motor.  Although  a  certain  loss  neces- 
sarily results  from  the  belting,  still,  with  this  arrange- 
ment, the  overall  economy  is  greater  in  this  instance 
than  would  be  with  a  direct  drive,  which  for  low 
heads  demands  a  compromise  between  the  best  inher- 
ent speeds  of  the  pump  and  the  motor.  In  other 
words,  a  pump  for  a  low  head  should  for  best  efficiency 
run  at  a  speed  which  is  so  slow  that  a  motor  designed 
for  it  would  be  very  large  and  expensive. 

It  will  be  seen  from  the  illustration  that  the  pump 
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casing  is  constructed  so  as  to  allow  suction  pipe  ar- 
rangements oi  the  simplest  nature.  One  single  large 
pipe  suffices,  and  it  is  located  directly  under  the  centre 
oi  the  pump,  the  compactness  showing  itself  both 
above  the  floor  and  jn  the  small  size  required  for  the 
intake  well.  Inside  the  pump  easing  the  suction  pas- 
sage divides,  SO  as  to  give  a  balanced  flow  on  to  both 
sides  of  the  impeller. 

A  hand)  feature  of  the  construction  is  that  the  cas- 
ing is  arranged  so  that  the  impeller  can  be  withdrawn 
sidewise  without  disturbing  any  of  the  piping.  This 
accessibility  of  the  interior  is  carried  still  further  ivy 
locating  on  the  casing  two  handholes,  so  that  au  in- 
spection on  the  inside  of  the  pump  can  readily  be  made 
without  having  to  disturb  any  connections. 

In  laying  out  such  a  pumping  plant  the  proper  de- 
sign  of  the  suction  pipe  is  of  vital  importance.  Care 
was  taken  in  the  present  installations  to  make  this 
part  short  and  straight;  and  its  diameter  is  large, 
tapering  as  it  does  from  30  ins.  at  the  top  to  48  ins. 
at  the  bottom.  The  effect  of  the  large  area  at  the 
li  '\\  er  end  is  to  allow  the  water  to  enter  the  pipe  with 
a  low  velocity,  and  to  this  point  attention  has  to  be 
paid,  for  in  some  of  the  older  installations  it  was  found 
that  the  high  entrance  velocity  imposed  by  a  small 
suction  pipe  resulted  in  a  whirling  motion  in  the  in- 
rushing  water  in  the  ditch ;  the  funnels  of  air  which 
were  thereby  formed  leading  to  the  destruction  of  the 
vacuum  in  the  pump  casing. 

W  hen  arranging  installation  of  this  kind  there 
arises  always  the  double  question  of  how  the  pump  is 
to  be  primed,  and  as  to  whether  or  not  a  foot  valve 
should  be  placed  on  the  suction  pipe.  The  method 
which  the  dyke  engineers  have  standardized  on  was 
adopted  in  these  two  new  plants;  the  foot  valve  is 
"tnitted  and  the  priming  is  accomplished  by  means  of 
a  small  air  compressor  with  its  connections  reversed 
so  as  to  act  as  a  vacuum  pump.  By  this  arrangement 
the  large  casing  of  the  centrifugal  pump  is  sucked  full 
of  water  in  a  few  minutes.  The  vacuum  pump  is  belt- 
driven  by  a  2  h.p.  220-volt,  3-phase  motor,  the  low 
voltage  being  obtained  from  the  two  lighting  trans- 
formers. 

Pumps — Performance 

Great  care  must  be  exercised  in  selecting  the  pump 
to  see  that  it  has  the  performance  characteristics  suit- 
able for  reclamation  work — that  is,  that  the  power  re- 
quired is  as  nearly  constant  as  possible  for  all  likely 
heads.  For  it  has  to  be  kept  in  mind  that  in  such 
schemes  as  this  the  head  is  likely  to  vary  by  100  per 
cent.,  due  to  the  uncertain  level  of  the  river  in  differ- 
ent seasons.  This  condition  demands  a  pump  of  spe- 
cial design  ;  in  an  ordinary  centrifugal  the  power  con- 
sumption increases  so  considerably  with  altered  lifts 
that  there  would  be  serious  danger  of  burning  up  the 
motor  when  the  head  varied  from  a  given  normal. 
This  trouble  was  obviated  in  the  pumps  here  illustrat- 
ed by  having  the  pump  volute  so  designed,  that  the 
h.p.  consumed  remained  constant  throughout  the 
whole  range  of  head,  the  output  adjusting  itself  to 
suit.  This  novel  characterisic  has  allowed  the  use  of 
a  small-sized  motor  which  can  be  worked  to  full  capa- 
city under  all  conditions,  and  yet  not  be  in  any  danger 
•  A  overloading.  Actually  the  motor  is  of  only  100  h.p. 
rating,  despite  the  fact  that  the  pump  is  capable  -A 
delivering  the  large  volume  of  30,000  gallons  per  min- 
ute, and  although  the  head  is  so  inconstant  that  at  cer- 
tain periods  it  is  double  that  at  others.  The  advantage 
of  having  a  pump  designed  so  as  to  automatically  safe- 
guard the  machinery  against  overloads  is  obvious. 


To  supply  these  pumping  plants  with  energy  the 
Power  Company  ran  along  the  dykes  pole  lines  carry- 
ing 3-phase  circuits  of  2,300  volts,  which  is  supplied 
direct  to  the  motors  without  transformation.  All  wir- 
ing and  switching  arrangements  inside  the  station  are 
made  simple  and  safe,  so  that  skilled  electricians  are 
not  required  for  operating  the  machinery.  The  motor 
used  has  a  wound  rotor,  as  this  type  gives  the  good 
starting  torque  required — for  the  pump,  being  primed 
at  rest,  is  half-loaded  to  begin  with,  even  although  the 
closed  gate  valve  prevents  pumping.  On  gaining 
speed  the  rotor  resistance  is  cut  out  step  by  step  by 
a  hand-operated  switch,  and  on  attaining  full  speed 
with  the  slip  rings  short-circuited  the  full  load  is  ap- 
plied by  opening  the  gate  valve  and  so  allowing  pump- 
ing to  commence.  The  switchboard  carries  an  oil 
switch  connecting  the  incoming  lines  to  the  stator. 
To  safeguard  the  motor  against  excess  current  a  time 
limit  over-load  trip  is  attached  to  the  oil  switch,  and 
furthermore,  2,300-volt  cartridge  fuses  in  the  primary 
circuit  are  aided  on  the  board.  So  that  the  building- 
can  be  completely  isolated.  An  oil  switch  operated  by 
a  rope  line  is  located  on  the  pole  outside. 

Pump  House 

As  several  different  styles  of  pumping  houses  have 
been  erected  on  the  dyked  lands,  it  will  be  of  interest 
to  describe  the  type  of  construction  that  the  dykir.g 
authorities  have  now  found  by  experience  to  be  the 
most  serviceable.  What  was  wanted  was  a  strong, 
durable,  and  above  all,  an  inexpensive  building  thai 
would  properly  house  good  pumping  machinery.  One 
of  the  accompanying  illustrations  shows  one  of  these 
new  pump  houses;  and  it  has  to  be  remembered  that 
the  small  ranchers  whose  taxes  pay  for  these  plants 
want  merely  a  strong  and  neat  building  so  designed 
that  the  pumps  can  be  run  as  economically  as  possible. 
At  such  a  pioneer  stage  economy,  and  not  ornamenta- 
tion, is  the  ruling  factor.  To  fulfil  these  conditions 
it  was  found  that  the  best  arrangement  was  to  build 
the  pump  house  on  piles  driven  into  the  ditch.  AVhile 
being  amply  strong-,  this  construction  has  proved  to 
be  better  than  erecting  on  the  adjacent  land,  where 
not  only  are  concrete  foundations  necessary,  but 
where  considerable  excavations  have  also  to  be  made 
for  the  intake  well. 

The  building  is  made  of  thick  corrugated  galvan- 
ized iron  sheets  covering  a  skeleton  wooden  framing, 
which  is  closely  spaced  and  cross-braced.  The  overall 
dimensions  are  40  ft  x  19  ft.  x  10  ft.  The  floor  is 
placed  as  low  down  as  possible,  in  fact  only  a  few 
inches  above  the  high-water  level  of  the  ditch  ;  this  al- 
lows the  centrifugal  to  be  placed  where  the  pump 
should  always  be  placed — down  near  its  work,  with  as 
short  a  suction  pipe  as  possible.  The  whole  structure 
sits  on  12  in.  x  12  in.  beams,  which  cap  the  twenty- 
four  12-in.  piles.  Attention  may  be  called  to  the  fact 
that  these  piles  are  rigidly  braced  together  by  diagonal 
ties,  so  as  to  prevent  the  structure  receiving  any  vibra- 
tion from  the  rapidly  rotating  machinery.  The  use  of 
cedar  piles  has  assured  long  life  to  these  foundations. 

This  simple  construction  of  the  pump-house  has 
much  to  commend  it  over  other  more  elaborate  de- 
signs. It  is  serviceable,  yet  very  cheap.  It  has  an  im- 
munity from  fire  risk  not  possessed  by  a  plant  con- 
structed on  solid  ground ;  owing  to  its  isolated  loca- 
tion out  in  the  ditch,  it  is  away  from  the  prevalent 
bush  fires.  That  this  fire  hazard  is  still  further  lessen- 
ed by  the  sheet  iron  construction  of  the  walls  was  de- 
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nionstrated  lately,  when  the  wooden  steam  pumping 
station  at  Upper  Coquitlam  caught  tire  from  the  bush 
and  was  consumed,  whereas  the  new  sheet  iron  electric 
plant  just  alongside  was  saved. 

The  resultant  effect  of  these  pumping  schemes  has 
been  greatly  to  enhance  the  value  of  the  40  000  acres 
of  dyked  land,  so  that  much  of  it  has  fetched  in  sale 


.$500  per  acre;  while  by  the  combination  of  cheap 
power  with  carefully  chosen  pumping  machinery  the 
annual  dyking  tax  has  been  kept  down  to  an  average 
of  $1.60  per  acre;  and  in  time  this  tax  will  diminish, 
as  it  is  paying  off  not  only  the  cost  of  the  new  electric 
plant,  but  also  of  the  very  expensive  original  steam 
stations. 


C.N.R.  Bridge  Work  at  Calgary 


(Staff  Article) 


Tl  I  [£  Calgary-Vegreville  Branch  of  the  Canadian 
Northern  Railway  enters  Calgary  from  the 
East,  the  route  in  the  city  requiring  eight 
bridges,  having  a  total  of  some  twenty  spans 
The  many  varying  conditions  to  be  met  and  the  re- 
quirements to  be  fulfilled  make  these  structures  of  in- 
terest. There  are  three  railway  crossings,  two  high- 
way crossings,  one  street  crossing,  two  river  crossings, 
an  irrigation  ditch  crossing,  and  an  overhead  highway 
bridge.  These  include  a  structure  over  600  feet  in 
length,  carrying  the  tracks  over  the  Calgary  Canal  of 
the  Canadian  Pacific  Irrigation  Department,  over  the 
three  tracks  of  the  same  company,  and  over  the  street 
railway  and  road  allowance  between  the  city  and  the 
Ogden  Car  Shops  of  the  Canadian  Pacific  Railway;  a 
six-span  plate  girder  bridge  across  the  Bow  River; 
and  a  three-span  combined  highway  and  railway 
bridge  over  the  Elbow  River,  in  the  heart  of  the  city. 

Of  the  entire  group  of  bridges,  two  are  of  particular 
interest — the  one  for  the  number  of  conditions  to  be 
complied  with,  the  other  for  the  unusual  simplicity  of 
conditions.  The  tracks  across  the  Irrigation  Canal  at 
the  vertex  of  a  sharp  curve,  necessitating  a  long  span 
truss  bridge,  with  a  sharp  skew.  Immediately  west, 
parallel  to  the  canal  bank  at  this  point,  are  the  three 
tracks  of  the  main  line  of  the  Canadian  Pacific  Rail- 
way to  their  shops,  and  a  few  feet  further  west  is  a 
public  highway  upon  which  runs  the  track  of  the  Cal- 
gary Municipal  Railway.  Three  requirements  as  to 
clearances  had  to  be  met  at  these  crossings,  and  the 
resultant  structure  has  an  aggregate  length  of  almost 
580  feet,  broken  only  by  the  short  width  of  the  canal 
bank.  A  half-mile  further  within  the  city  limits  the 
line  crosses  the  Bow  River,  six-plate  girder  spans  of 
equal  length  being  built,  with  a  length  of  540  feet. 

The  first-mentioned  structure  is  a  through  rivet- 
ted  truss  bridge,  211  ft.  long,  48  ft.  high,  with  a  skew 
angle  of  about  34  degrees.  There  is  a  short  break  of 
about  50  feet  across  the  bank,  when  the  tracks  arc- 
earned  on  a  plate  girder  viaduct  having  seven  spans 
with  an  aggregate  length  <.f  305  ft.  8  ins.  The  truss 
has  a  modified  Pratt  truss  latticing,  with  counter  and 
horizontal  pin  connected  bracing  in  the  centre  panel, 
the  skew  angle  introducing  an  unequal  panel  length. 
At  the  east  end  of  the  north  truss,  and  the  west  end  of 


the  south  truss,  there  is  a  panel  25  ft.  2^  ins.  long, 
with  a  panel  half  that  length  at  the  opposite  end,  and 
eight  intermediate  panels  21  ft.  8  ins.  long.  The  truss- 
es are  placed  18  ft.  4  ins.  on  centres,  and  have  a  depth 
of  48  ft.,  centre  to  centre  of  chords,  and  a  length  of 
211  ft.  2  ins.  between  bearings.  The  main  bottom 
chords  consist  of  four  8-in.  by  6-in.  angles,  and  two 
plates  17-in.  by  J^-in.,  latticed ;  the  main  top  chord 
consists  of  one  cover  plate  24-in.  by  Yi-'m.,  two  web 
plates  20-in.  by  9-16-in.,  two  angles  4-in.  by  4-in.,  and 
two  angles  6-in.  by  4-in. ;  both  members  having  lengths 


211-ft.  rivetted  truss  C.N.R.  crossing  over  C.P.R.  Calgary  canal. 

of  practically  50  feet.  The  top  lateral  bracing  follows 
much  the  panel  arrangement  of  the  main  truss  and 
(unsists  of  latticed  angle  struts.  The  bottom  laterals 
and  floor  system  are  arranged  in  ten  regular  panels  of 
21  ft.  8  ins.,  having  a  total  length  of  216  ft.  8  ins.  There 
are  two  rows  of  stringers,  8  ft.  centre  to  centre,  com- 
posed of  four  angles,  witli  44-in.  web  plates.  The 
Boor  beams,  at  the  panel  points,  are  built  up  of  four 
angles  6-in.  by  6-in.  by  5^-in.,  and  have  a  web  plate 
56-in.  by  ■\x-n.,  base  of  rail  being  4  ft.  5  ins.  above  the 
centre  line  of  the  main  bottom  chords. 

The  second  structure  has  seven  spans,  only  two  of 
which  are  equal)  carried  on  steel  columns  and  con- 
Crete  pedestals,  with  a  total  length  face  to  face  of 
abutments  of  308  ft.  4  ins.  At  the  cast  end,  next  the 
Irrigation  Canal,  there  are  two  deck  plate  girders, 
followed  by  a  through  span  across  the  C.  P.  R.  tracks. 


Smith  t'lrvatlon  C.N.K.  cronslng.  Calgary 
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thou  two  short  spans  followed  by  a  deck  plate  girder 
Span  with  drop  ends,  over  the  highway,  and  another 
span  west  of  that.  The  span  crossing  the  railway 
track-  has  a  length  of  65  ft.,  and  is  raised  to  a  through 
»pan  in  order  to  gain  the  required  clearance  above  the 
I*.  V.  \\.  of  22  it.  (>  ins.  The  girders  are  17  ft.  6  ins.  on 
centres,  and  have  %  -in.  by  -\s-in.  web  plates,  with 
flanges  composed  of  two  6-in.  by  6-in.  angles  and  two 

14-  in.  cover  plates.  All  the  other  girders  are  8  ft.  cen- 
tre to  centre.  The  span  over  the  street  railway  and 
highway  has  a  length  of  72  ft.  6  ins.,  and  the  web 
paltes  are  100  inches  deep  at  the  centre,  being  cut  to 
(>(>  inches  in  depth  in  a  distance  of  12  feet  from  each 
support.  The  tlanges  are  composed  of  six  angles  and 
.i  single  cover  plate.    The  through  span  is  carried  on 

15-  in.  rolled  II-section  posts,  all  the  other  posts  being 
14-in.  rolled  sections.  The  intermediate  spans  all  have 
a  uniform  depth  of  5  ft.  6  ins.,  the  two  equal  spans  hav- 
ing longitudinal  bracing.  There  are  about  700  tons 
> >f  >tccl  in  the  viaduct  alone. 

The  P>ow  River  Crossing  is  a  simple  structure  of 
six  90-ft.  deck  plate  girder  spans,  supported  by  five 
concrete  piers  in  the  river  bed,  with  reinforced  con- 
crete abutments  of  the  wing  type.  The  crossing  has  a 
total  length  of  50  ft.  between  the  abutments,  the  base 
of  rail  being  41  feet  above  extreme  high  water  level. 


Portals,  211-ft.  rivetted  truss,  C.N.R.  crossing  over  C.P.R.  Calgary  canal. 

The  girders  have  an  extreme  length  of  89  ft.  8  ins.,  are 
.  9ft.  7  ins.  deep,  and  are  8  ft.  on  centres,  weighing 
about  23  tons  each.  The  top  flange  section  is  com- 
posed of  four  angles,  the  bottom  flange  of  two  angles 
and  two  cover  plates.  The  bearings  are  fixed  at  one 
end,  with  expansion  bearings  at  the  opposite  end. 

The  erection  of  these  structures  was  done  during 
last  fall  and  winter,  the  contractors  using  a  35-ton  3- 
drum  Lidgerwood  derrick  car,  with  a  timber  boom  56 
feet  long.  The  erection  of  the  viaduct  was  accom- 
plished in  eight  working  days.  The  Bow  River  cross- 
ing was  erected  at  the  rate  of  three  complete  spans  a 
week.  During  the  erection  of  the  latter  structure,  the 
timber  boom  broke  c'.ose  to  the  seat,  allowing  one 
end  of  the  plate  girder  in  the  leads  to  drop  to  the 
rived  below,  the  other  end  resting  on  the  abutment. 
No  particular  damage  was  done,  however,  and  erec- 
tion was  completed  with  a  similar  boom.  The  truss 
span  was  erected  on  trestle  falsework  by  the  same 
derrick  car.  The  contractors  for  the  erection  of  all 
these  spans  were  Messrs.  Frankman  Brothers,  of 
Winnipeg.  All  of  the  concrete  work  for  these  bridges 
was  placed  by  F.  Ferhenbach  &  Company,  Limited,  of 
Calgary.  With  the  exception  of  the  Bow  River  cross- 
ing, which  was  fabricated  by  the  Canadian  Bridge 


<  ompany,  Limited,  of  Walkerville,  Ont.,  all  the  struc- 
tures were  fabricated  by  the  Manitoba  Bridge  &  Iron 
Works,  Limited,  of  Winnipeg. 


Safe  Loads  on  Footings 

A  good  method  of  deciding  the  safe  load  on  foot- 
ings is  given  in  the  following  formulae : — ■ 

Divide  the  total  load  in  pounds  by  the  safe  load  in 
pounds  per  square  foot;  the  quotient  is  the  required 
area  in  square  feet.  The  following  values  for  the  bear- 
ing power  of  soils  given  by  Prof.  Ira  O.  Baker,  have 
been  generally  accepted. 

Bearing  power 
in  tons  per  sq. 


Nature  of  Soil  foot. 

Min.  Max. 

Rock — the  hardest  in  thick  layers,  (in  native  bed)  200 

Rock — equal  to  best  ashlar  masonry   25  30 

Rock — equal  to  best  brick  masonry   15  20 

Rock — equal  to  poor  brick  masonry    5  10 

Clay — on  thick  beds,  always  dry   4  6 

Clay — on  thick  beds,  moderately  dry   2  4 

Clay — soft  ...                                                   ...  1  2 

Gravel — and  coarse  sand,  well  cemented   8  10 

Sand — compact  and  well  cemented   4  6 

Sand — clean  dry   2  4 

Quicksand — alluvial   soils,   etc   0.5  1 


A  reinforced  concrete  pontoon,  for  a  landing  stage 
for  ferry  service,  has  recently  been  put  into  use  in  the 
harbour  of  Sydney,  Australia.  The  pontoon  is  100  ft. 
long,  43  ft.  wide  at  one  end  and  68  ft.  at  the  other,  7 
ft.  9  in.  deep,  with  a  32-in.  freeboard.  The  bottom  is 
flat,  and  the  sides  and  ends  are  sloped  to  an  angle  of 
70  deg.  Special  attention  was  given  to  the  design  of 
the  reinforcement,  with  a  view  to  enable  the  construc- 
tion to  withstand  the  excessive  forces  likely  to  occur 
at  the  same  moment.  In  the  construction  of  the  top 
and  bottom  of  the  pontoon,  allowance  has  been  made 
for  a  live  load  of  150  tons,  distributed  over  the  centre 
length  between  the  posts.  The  whole  structure  is 
divided  into  forty-eight  water-tight  compartments  by 
solid  reinforced  concrete  walls.  It  weighs  about  650 
tons. 


A  deep-water  diving  suit  has  been  tested  in  Long 
Island  Sound,  off  Stamford,  Conn.,  in  a  depth  of  212 
ft.,  which  is  probably  a  record  for  deep-sea  diving. 
The  suit  is  in  effect  a  metal  casing,  looking  curiously 
like  a  suit  of  Chinese  armour,  and  jointed  at  the  elbow 
knee,  hip  and  shoulder,  to  allow  movement  of  the 
diver.  One  arm  is  provided  with  a  searchlight  and 
the  other  with  a  grappling  hook.  The  casing  com- 
pletely envelops  the  diver,  and  is  of  sufficient  strength 
to  resist  pressures  at  least  as  great  as  that  experienced 
in  the  test.  According  to  the  owner's  report,  "no  at- 
tempt is  made  to  make  the  suit  air-tight,  so  that  all  of 
the  water  that  works  in  through  the  joints  is  kept  out 
by  an  automatic  pump."  Air  for  the  diver  is  supplied 
through  a  pipe  to  the  helmet,  which  pipe  also  contains 
a  telephone  wire. 


A  start  has  been  made  on  the  footings  of  the  new 
Registry  Office  which  is  to  be  erected  in  Toronto  at  a 
cost  of  $400,000.  The  building  is  to  contain  two 
(Storeys  and  basement  and  will  be  of  stone  and  brick 
•construction.  The  architect  is  Mr.  C.  S.  Cobb,  and  the 
.masonry  contractors  are  Messrs.  J.  A.  Wickett,  Lim- 
ited. 
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A  Discussion  of  the  Relative  Values  of 

Paving  Material 


IN  a  paper  presented  before  the  Cleveland  Engi- 
neering Society  by  Mr.  Geo.  W.  Tilson,  a  state- 
ment of  the  general  laws  governing  the  selection 
of  the  type  of  paving  material  best  suited  to  the 
needs  of  traffic  was  made.  The  observations  adduced 
by  Mr.  Tilson  afford  in  part  at  least  a  solution  of  one 
of  the  important  problems  of  the  city  engineer  and 
as  such  cannot  fail  to  be  received  with  interest.  We 
reproduce  the  paper  in  part  as  abstracted  by  Engineer- 
ing and  Contracting. 

Stone  Block  Pavements 

Granite  and  the  harder  sandstones  are  principally 
used  in  the  stone  block  pavements  of  this  country. 
The  particular  kind  to  be  used  will  depend  upon  the 
availability  and  cost.  It  would  be  foolish  to  consider 
granite  as  a  material  where  it  must  be  obtained  at 
great  expense  and  where  a  good  sandstone  is  avail- 
able. In  this  study,  however,  granite  is  considered, 
as  it  is  a  material  that  is  used  in  New  York  City  and 
one  with  which  the  author  is  most  acquainted. 

In  this  connection  it  should  be  stated  that  the  fig- 
ures arrived  at  in  this  study  by  the  author  must  be 
varied  in  every  locality  and  must  vary  to  a  great  ex- 
tent according  to  the  judgment  of  each  individual  en- 
gineer. He  wishes  it  understood,  however,  that  he 
does  not  consider  the  exact  figures  as  of  so  much  im- 
portance as  the  method  of  obtaining  the  results.  So 
that  too  much  importance  should  not  be  given  to  the 
results  shown. 

The  granite  pavements  of  today  are  very  much 
better  than  those  that  were  laid  even  four  or  five  years 
ago.  It  has  been  found  that  on  account  of  their  being 
laid  on  a  concrete  foundation  it  has  been  possible  to 
reduce  the  depth  of  the  blocks  and  make  them  of  some- 
what smaller  size  otherwise,  thus  rendering  it  possible 
to  get  a  better  cut  block  at  the  same  expense  as  be- 
fore and  allowing  the  blocks  to  be  laid  with  a  closer 
joint,  thus  reducing  abnormal  wear. 

The  blocks  are  laid  on  a  sand  cushion  on  a  con- 
crete base,,  the  joints  being  filled  with  cement  grout, 
tar  and  gravel,  tar  pitch  alone,  and  sometimes  a  com- 
bination of  pitch  and  sand.  The  author  believes  that 
with  a  small  joint  and  a  combination  of  good  pitch  and 
sand  the  best  results  will  he  produced.  While  a  ce- 
ment grout  joint  makes  a  smooth  pavement,  it  is  often 
difficult  to  close  the  street  long  enough  to  allow  the 
cement  to  set,  and  it  also  makes  a  pavement  that  is 
exceedingly  difficult  to  repair  alter  it  has  been  torn 
up  for  any  substructure  purposes. 

In  considering  the  value  of  different  materials  as 
applied  to  different  streets  it  is  assumed  that  an  in- 
telligent selection  of  the  different  materials  has  been 
made,  as  unon  that  will  depend  the  results  entirely. 
For  instance,  a  granite  pavement  could  be  laid  on  a 
residence  street  with  light  traffic,  where  its  durability 
would  be  long  and  the  cost  of  maintenance  practically 
nothing.  On  the  other  hand,  an  asphalt  pavement 
could  be  laid  upon  a  heavy  business  street,  where  its 
life  would  be  short  and  the  cost  of  maintenance  enor- 
mous. If,  however, ian  intelligent  selection  (.f  material 
is  made  for  all  streets  of  the  city,  what  will  be  the 
natural  life  and  cost  of  maintenance  will  be  found. 

In  1913  in  the  P>on>ugh  <>t   Brooklyn  the  granite 


pavements  cost  3.9  cents  and  the  Medina  sandstones 
6  mills  per  square  yard,  all  on  concrete. 

Wood  Block  Pavements 

Wood  pavements  have  been  laid  at  intervals  in 
this  country  for  some  seventy  years.  The  first  pave- 
ments were  not  only  of  untreated  wood,  but  of  wood 
selected  without  much  regard  for  its  natural  durability. 
The  result  was  failure,  as  could  have  been  expected. 
The  repeated  failures  of  the  different  kinds  of  wood, 
however,  although  they  delayed,  did  not  prevent  en- 
tirely the  establishment  of  wood  in  this  country  as  a 
standard  material.  The  success  of  the  wood  pave- 
ments in  Europe  made  it  positive  that  they  could  be 
laid  successfully  in  this  country  under  proper  con- 
ditions. 

The  first  treated  wood  pavement  in  this  country 
was  laid  on  Tremont  Street,  Boston,  in  1900.  This 
pavement  has  been  in  use  during  this  entire  period 
with  very  small  repairs,  and  is  in  good  condition  at 
the  present  time.  It  is  composed  of  blocks  treated 
with  a  composition  made  up  of  one-half  creosote  oil 
and  the  other  half  resin.  Pavements  of  this  character 
were  laid  in  New  York  and  other  cities,  but  on  ac- 
count of  the  increased  price  of  resin  it  was  dropped 
out  of  the  mixture  and  creosote  oil  only  used. 

There  has  been  a  great  deal  of  controversy  as  to 
the  character  of  the  creosote  oil  to  be  used  for  this 
purpose,  the  principal  point  being  the  specific  gravity. 
The  theory  of  mixing  the  resin  with  creosote  was  that, 
it  being  a  more  stable  material,  it  would  prevent  the 
volatilization  of  the  creosote  and  so  preserve  the  blocks 
from  decay  for  a  greater  length  of  time.  The  object 
of  treating  the  wood  is  to  prevent  decay  and  also  to 
make  the  blocks  stable  by  preventing  the  absorption 
of  water  so  that  they  will  not  shrink  in  dry  weather 
or  swell  in  wet  and  thus  cause  bulging.  It  was 
thought  that  by  using  a  heavier  oil  this  result  could 
be  obtained  as  well  as  by  the  use  of  a  light  oil  with 
resin.  The  relative  values  of  the  heavy  and  light  oils 
have  never  been  determined,  but  the  author  has  al- 
ways been  in  favor  of  the  heavier  oil. 

The  present  method  of  laying  wood  pavements  in 
this  country  has  not  been  in  use  long  enough  to  deter- 
mine what  the  cost  of  maintenance  is,  but  figures  ob- 
tained from  St.  Louis,  Minneapolis  and  other  cities 
indicate  that  it  is  exceedingly  small.  Ths  first  pave 
ment  of  this  character  to  be  laid  in  Brooklyn  was  in 
1902,  and  it  has  had  practically  no  repairs  for  wear 
and  tear  since  laid.  It  is,  however,  on  a  light  traffic 
street.  The  total  cost  of  maintenance  of  the  wood 
pavements  in  Brooklyn  in  1913  was  1.4  cents  per  square 
yard  on  pavements  that  had  been  in  use  from  S  to  11 
years.  This  cost,  however,  included,  besides  actual 
wear  and  tear,  damage  caused  by  openings  in  the  pave- 
ment, although  not  the  cost  of  rcpaving  the  openings 
themselves.  In  Paris  in  1(>!  1  the  cost  of  repairs  was 
26  cents  per  square  yard.  In  London  the  average  est 
is  20  cents  per  square  yard. 

The  fillings  for  joints  in  wood  pavements  are  sand, 
asphalt  or  coal  tar  pitch,  and  cement  grout.  The  prac- 
tice it)  Brooklyn  has  been  to  fill  the  joints  with  sand, 
and  first  class  results  have  been  obtained.  Some 
people,  however,  prefer  the  bituminous  and  others  the 
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cement  filler;  either  will  give  good  results  when  pro- 
perly used,  although  the  author  does  not  look  with 
much  favor  on  the  cement  grout  tiller. 

There  is  no  question  that  wood  block  is  an  import- 
ant paving  material,  and  on  streets  where  the  traffic 
is  hcav\  and  noise  is  a  great  detriment  it  is  most  ad- 
visahle.  Its  strongest  point  is  its  noiselcssness  and  its 
weakest  its  slippcriness.  It  has  heen  given  a  value  as 
show  n  in  the  tahle. 

Brick  Pavements 

The  author  has  considerable  hesitation  in  saying 
anything  about  hrick  pavements  in  such  a  community 
as  this,  where  these  pavements  have  been  used  so  long 
and  to  so  great  advantage,  and  where  the  engineers 
know  so  much  more  about  the  subject  than  does  the 
author.  While  he  has  not  had  so  much  experience,  es- 
pecially in  recent  years,  with  this  class  of  material,  he 
lias  kept  in  touch  with  the  subject  and  recognizes  fully 
the  value  of  this  material  and  the  importance  it  has  in 
the  paving  industry. 

The  use  of  burnt  clay  for  pavements  seems  to  illus- 
trate as  well  as  anything  else  how  quick  the  genius  of 
the  individual  is  to  take  advantage  of  every  gift  of 
nature.  In  this  central  portion  of  our  country,  where 
there  is  no  natural  paving  stone,  there  has  been  pro- 
vided a  quality  of  clay  which  when  properly  treated 
produces  a  material  that  is  almost  as  good  as  that 
provided  by  nature  herself,  if  not  better. 

The  first  brick  pavements  in  this  country  were  laid 
in  Wheeling,  W.  Ya.,  in  1870,  but  the  material  did  not 
come  into  general  use  for  some  time.  The  author  is 
free  to  confess  that  when  his  attention  was  first  called 
to  brick  as  a  paving  material  he  was  not  favorably 
disposed,  but  the  success  of  the  material  after  it  was 
put  into  use  was  such  that  he  was  obliged  to  confess 
the  error  of  his  previous  judgment.  Many  failures 
have  occurred  in  brick  pavements  because  people  did 
not  understand  the  difference  between  bricks,  and  it 
w  as  not  easy  in  the  early  days  of  the  industry  to  deter- 
mine previous  to  its  use  whether  a  certain  brick  would 
or  would  not  make  a  good  pavement,  and  then  it  was 
not  known  what  was  the  best  method  of  laying.  Both 
of  these  matters,  however,  have  been  fully  threshed 
out,  and,  in  the  judgment  of  the  author,  this  is  mainly 
due  to  the  work  of  the  National  Paving  Brick  Manu- 
facturers' Association,  which  has  maintained  a  paid 
secretary  to  look  after  the  interests  of  the  brick  manu- 
facturers, not  simply  to  enable  the  manufacturers  to 
sell  their  product,  but  that  every  city  should  get  the 
best  possible  brick  pavement  obtainable. 

With  the  present  knowledge  of  the  art  of  making 
hrick  and  the  methods  of  testing  and  laying,  it  is  as 
possible  to  determine  in  advance  what  the  results  will 
he  with  brick  as  with  any  natural  material. 

It  is  conceded,  of  course,  that  brick  pavements,  like 
all  others,  must  have  a  good  foundation  so  that  the 
question  at  issue,  after  the  bricks  themselves  have 
been  determined  upon,  is  principally  the  cushion  on 
the  concrete  and  the  character  of  the  joint  tilling.  The 
National  Paving  Brick  Manufacturers'  Association  has 
always  been  very  strong  in  advocating  a  2-in.  sand 
cushion  laid  upon  the  concrete.  Most  engineers  in 
the  East,  however,  believe  that  only  1-in.  is  necessary 
and  that  no  more  should  be  used,  the  idea  being  that 
all  that  is  required  is  to  have  a  sufficient  quantity  to 
allow  the  brick  to  be  well  bedded  and  have  an  even 
bearing  over  its  whole  surface.  If,  however,  experi- 
ence demonstrates  that  a  2-in.  cushion  is  better  than 
a  1-in.,  the  extra  expense  is  negligible  and  it  should 
be  adopted. 

Three  kinds  of  joint  filling  have  been  used :  sand, 


coal  tar  pitch,  and  cement  grout.  At  the  present  time 
sand  is  not  used  to  any  great  extent,  as  it  is  conceded 
that  a  material  should  he  used  that  will  protect  as 
much  as  possihle  the  corners  of  the  bricks  so  that  the 
wear  may  be  in  accordance  with  the  principle  pre- 
viously laid  down  in  this  paper — as  nearly  vertical  as 
possible.  • 

The  question  of  coal  tar  pitch  and  cement  grout 
cannot  be  so  easily  dismissed,  however.  The  advo- 
cates of  both  materials  are  very  many  and  present 
strong  arguments,  and  it  must  be  admitted  that  good 
results  have  been  obtained  with  both  kinds  of  filling. 
The  author  believes,  however,  that  if  proper  care  be 
taken  in  the  laying  and  in  the  application  of  the  filler, 
cement  grout  will  give  the  best  results,  as  it  will  come 
more  nearly  to  making  the  pavement  a  monolith.  Some 
trouble  has  occurred  in  the  past  with  this  filler  on  ac- 
count of  the  rumbling  of  the  pavement  under  traffic. 
This  trouble,  however,  has  been  nearly,  if  not  entirely, 
obviated.  There  is  the  objection  to  a  cement  filler, 
however,  that  it  is  more  difficult  to  open  a  pavement 
and  replace  it  in  case  it  becomes  necessary  on  account 
of  the  subsurface  work. 

It  is  almost  impossible  to  set  any  figure  for  the 
life  of  a  brick  pavement  or  the  cost  of  repairs,  as  these 
depend  almost  entirely  upon  traffic.  The  figures  given 
in  the  table  have  been  made  out  principally  from  data 
received  from  large  cities,  and  undoubtedly  they  would 
be  modified  if  obtained  from  the  state  of  Ohio,  for  in- 
stance. But  as  has  previously  been  said,  all  figures 
of  the  table  must  be  adapted  to  local  conditions.  The 
results  determined  upon  are  shown  in  the  table. 

Asphalt  Pavements 

Under  the  head  of  asphalt  will  be  considered  sheet 
asphalt,  asphalt  blocks  and  bitulithic,  although  the  lat- 
ter is  perhaps  more  often  used  with  coal  tar  pitch  than 
with  asphalt. 

Sheet  Asphalt. — The  first  pavement  of  any  note  of 
this  character  was  laid  on  Pennsylvania  Avenue, 
Washington,  U.  C,  in  1876.  So  great  was  its  success 
that  it  soon  came  into  general  use  all  over  the  country. 
While  called  asphalt  pavement,  it  is  almost  entirely 
composed  of  sand,  as  the  standard  pavements  have 
but  10  to  12  per  cent,  of  bitumen,  which  is  the  valu- 
able property  of  the  asphalt,  the  rest  being  made  up 
of  sand  and  a  small  portion  of  stone  dust.  The  pave- 
ment is  pleasing  in  appearance,  smooth,  not  noisy, 
and  on  light  traffic  streets  seems  to  be  almost  ideal. 
It  is  more  slippery  than  the  hard  bloek  pavements, 
and  in  the  coast  cities  it  is  not  generally  laid  on  grades 
over  3  or  4  per  cent.  In  the  interior,  however,  where 
the  atmosphere  contains  less  moisture,  it  is  often  used 
on  grades  as  high  as  7  per  cent,  without  trouble. 

Data  collected  from  the  cities  of  Brooklyn,  Boston, 
Buffalo,  Chicago,  New  York,  Philadelphia,  St.  Louis 
and  Washington  shows  that  these  cities  in  1890  had 
a  total  of  246  miles  of  asphalt  pavement,  and  in  1911 
2,348  miles.  This  gives  an  idea  of  the  popularity  of 
the  pavement,  although  it  must  be  taken  into  consider- 
ation that  this  was  during  a  period  when  there  was 
great  activity  in  laying  new  and  smooth  pavements. 
In  Brooklyn,  for  instance,  in  1895,  there  were  18  miles 
of  asphalt  pavement,  while  at  the  present  time  there 
are  540  miles.  Brooklyn  is  a  residential  city,  without 
many  steep  grades,  and  one  to  which  this  material  is 
particularly  adapted. 

The  cost  of  repairs  to  the  asphalt  pavements  in 
the  Borough  of  Brooklyn  in  1913  was  3J-2  cents  per 
square  yard,  and  in  the  Borough  of  Manhattan  for 
1912  it  was  14.1  cents  per  square  yard,  this  being  due 
to  a  great  extent  to  the  difference  in  traffic  in  the  two 
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cities.  In  the  city  of  Paris  in  1911  the  cost  was  I9y2 
cents  per  square  yard. 

In  London  the  contract  price  on  Cheapside  per 
yard  per  year  was  56  cents  for  15  years  beginning  after 
the  pavement  had  been  down  two  years.  The  average 
cost  of  repairs  in  London  is  30  cents  per  yard. 

Asphalt  Block. — This  is  another  form  of  asphalt 
pavement  and  consists  of  blocks,  made  under  heavy 
pressure  at  a  central  plant,  composed  of  asphalt  and 
broken  stone  aggregate  rather  than  sand,  as  is  used 
in  the  sheet  pavement.  The  mixture  of  the  material 
can  be  absolutely  regulated  and  the  pressure  made 
uniform,  so  that  the  blocks  produced  should  be  uni- 
form in  density  and  quality.  On  account  of  the  stone 
aggregate  being  coarser  (say  from  %  m-  downward) 
than  the  sand,  the  surface  of  the  pavement  affords  a 
better  foothold  than  the  sheet  asphalt,  and  also  on 
account  of  the  joints  between  the  blocks.  So  that 
where  a  smooth  pavement  on  grades  is  desired  as- 
phalt blocks  are  particularly  desirable.  They  are 
used,  of  course,  to  a  great  extent  on  streets  of  light 
grades. 

An  objection  to  them  is  that  as  they  have  to  be 
manufactured  at  one  location  the  entire  surface  of  the 
pavement  must  be  transported  from  the  plant  to  the 
street,  while  with  sheet  asphalt  the  plant  can  be  lo- 
cated at  a  convenient  point  so  that  the  haul  is  not  so 
large.  This  makes  a  difference  in  the  expense  against 
the  asphalt  blocks.  On  the  other  hand,  however,  an 
asphalt  block  pavement  can  be  repaired  without  the 
use  of  a  mixing  plant,  as  the  blocks  can  be  purchased 
and  brought  upon  the  street  and  used  when  desired. 

Asphalt  block  pavements  in  the  Borough  of  Man- 
hattan in  1912  cost  9.8  cents  per  square  yard  for  re- 
pairs, and  in  the  Borough  of  Brooklyn  for  1913  1.2 
cents  per  square  yard. 

Bitulithic  Pavements. — This  pavement  was  first 
laid  about  ten  years  ago.  A  gentleman  who  had  form- 
erly been  interested  in  asphalt  pavements  conceived 
the  idea  of  improving  the  then  existing  methods  of 
laying  a  macadam  pavement  by  filling  a  portion  of  the 
voids  with  a  bituminous  product  or  bitumen  mixed 
with  some  other  material.  By  the  gradual  elaboration 
of  his  original  idea  there  was  evolved  a  pavement 
which  is  now  known  as  "bitulithic."  It  is  essentially 
a  macadam  pavement  of  selected  and  graded  stone, 
so  that  the  voids  in  the  stone  shall  be  as  small  as  pos- 
sible, the  binder  being  a  bitumen,  either  coal  tar  or 
asphalt,  both  having  been  used.  The  pavement,  being 
formed  of  coarse  materials,  can  be  laid  on  quite  steep 
grades  with  satisfactory  results.  The  writer  has  had 
no  personal  experience  with  this  material,  but  has 
observed  its  construction  and  use  in  other  cities.  It 
has  been  laid  very  extensively  in  this  country  and 
would  undoubtedly  have  been  used  to  a  greater  ex- 
tent if  it  were  not  patented.  1 1  is  considered  as  stand- 
ard and  ranks  with  asphalt  pavements. 

Traffic 

Knowing,  however,  the  kind  of  material  and  the 
properties  thereof  are  not  sufficient  for  the  official 
whose  duty  it  is  to  determine  the  particular  one  to  be 
used,  he  should  also  know  the  requirements  of  the 
streets  to  be  paved.  In  order  to  do  this  he  should 
have  records  of  the  kind  and  character  of  the  traffic 
upon  each  street,  or  upon  typical  streets.  Of  course  it 
is  not  necessary  to  get  a  total  census  of  traffic  on  all 
residential  streets,  but  of  those  where  by  an  inspection 
it  can  be  told  to  what  class  tin  y  belong. 

And  in  speaking  of  traffic  it  should  be  understood 
that  as  at  present  considered  the  words  "heavy,"  "me- 
dium," and  "light"  traffic  mean  \<t\  little,  except  with 


reference  to  any  one  particular  city.  There  should  be 
a  standard  unit  of  traffic,  so  that  when  the  traffic  on  a 
certain  street  is  given  it  could  be  distinctly  comparable 
with  traffic  in  another  city.  To  do  this  it  is  necessary 
that  the  effect  of  traffic  upon  the  different  materials 
be  known.  Little  attempt  has  been  made  to  determine 
this,  but  within  the  last  two  or  three  years  the  Eng- 
lish Road  Board  has  constructed  a  machine  for  mak- 
ing this  determination,  and  a  somewhat  similar  mach- 
ine was  exhibited  at  the  American  Highways  Associa- 
tion meeting  in  Detroit  last  fall. 

It  can  be  easily  understood  that  a  vehicle  weigh- 
ing with  its  load  15  tons  will  have  an  entirely  differ- 
ent effect  upon  a  pavement  than  15  vehicles  each 
weighing  1  ton.  It  makes  a  difference,  too,  whether 
the  tires  are  steel  or  rubber,  whether  they  are  1  in. 
or  3  ins.  in  width,  and  whether  the  vehicle  is  moving 
at  a  rate  of  6  or  30  miles  an  hour.  Experiments  can 
be  made  so  that  the  wear  of  the  different  vehicles  un- 
der different  loads  can  be  ascertained  and  referred  to 
one  unit,  and  until  this  is  done  the  adjectives  "heavy," 
"medium,"  and  "light"  must  be  considered  very  in- 
definite. 

I  think  on  the  streets  that  will  be  subjected  to  the 
heavy  traffic,  it  will  undoubtedly  be  necessary  in  the 
future,  if  motor  trucks  are  to  be  continued  with  heavy 
loads  as  they  undoubtedly  will,  to  lay  heavier  founda- 
tions on  streets  that  will  be  subjected  to  that  traffic. 
It  may  be  necessary  in  the  large  cities  to  have  certain 
streets  assigned  for  those  heavy  trucks.  I  do  not 
think  it  is  fair  to  a  city  or  the  property  owners  to  be 
compelled  to  lay  pavements  with  a  strength  sufficient 
to  hold  up  those  heavy  loads,  although  I  was  quite 
surprised  in  Glasgow  in  speaking  to  the  engineer 
about  their  extreme  loads  when  he  said  that  even  un- 
der the  heaviest  conditions  they  did  not  use  more  than 
six  inches  of  concrete,  but  in  London,  on  the  heavy 
traffic  streets  they  are  using  eight  inches.  If  we  are 
going  to  have  these  enormous  loads,  as  we  undoubt- 
edly are,  some  special  provisions  must  be  made  for 
them. 

In  connection  with  these  loads,  the  city  consult- 
ing engineer  of  New  York  had  in  mind  for  some  time 
the  regulating  of  these  loads  by  ordinance,  and  hav- 
ing the  people  who  use  those  excessive  loads  pav  a 
license  fee  for  their  use.  In  making  investigations,  it 
was  found  that  the  large  trucks  with  the  wide  tires 
sometimes  had  a  load  of  1,500  to  1,800  pounds  per  inch 
of  tire  on  the  streets,  and  it  was  the  intention  not 
only  to  regulate  the  total  load,  or  load  per  wheel,  but 
the  load  per  inch  of  tire.  An  ordinance  was  drawn 
up  to  accomplish  this,  but  it  was  finally  decided  that 
such  an  ordinance  would  be  in  the  nature  of  a  tax,  and 
that  these  trucks  were  taxed  once  by  the  city,  and  that 
they  could  not  be  taxed  again. 

The  borough  engineer  of  Fulham,  London,  has 
established  what  he  thinks  is  the  wear  that  will  take 
place  on  wood  pavements  under  a  certain  traffic,  and, 
having  observed  (he  traffic  on  any  particular  street, 
he  figures  out  how  long  a  wood  pavement  should  last. 
This,  however,  is  indefinite  for  the  reasons  before 
given. 

And  even  after  the  value  of  the  traffic  unit  has  been 
established  it  will  hi-  difficult  to  apply  it  positivelv.  as 
in  every  case  the  weight  of  the  vehicles  upon  it  must 
be  estimated. 

Then  after  all  that  has  been  determined  there  as- 
certain local  conditions  which  must  also  be  taken  into 
consideration.  For  instance,  if  the  traffic  requirements 
arc  such  that  a  brick  or  stone  pavement  should  be 
used  for  economic  reasons,  it  is  possible  that  hospi 
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tals,  soh.  >>  •!  houses  or  churches  may  l)c  situated  on 
certain  portions  of  the  streets,  so  that  it  would  be 
necessary  to  lay  w  ood  on  account  of  its  noiseless  pro- 
perty. Then,  too,  the  official  will  learn  that  the  wishes 
of  the  users  of  the  street  and  those  doing  business  on 
it  must  also  be  taken  into  consideration,  and  he  often 
finds  that  the  two  will  conflict,  as  the  trucrcman  cares 
nothing  about  the  noise  and  the  business  man  cares 
little  for  tractive  or  non-slipper  properties.  So  that, 
despite  all  information  that  can  be  obtained,  in  order 
to  arrive  at  a  satisfactory  result  the  different  conclu- 
sions must  be  treated  together  and  intelligently.  If, 
however,  all  these  matters  are  taken  into  consideration, 
it  is  seldom  that  an  improper  determination  will  be 
made. 

Funds  for  Maintenance  and  Repair 

It  might  be  in  order  to  discuss  to  a  certain  extent 
the  economics  of  the  different  kinds  of  pavement. 
When  an  original  pavement  is  paid  for  by  assessment 
upon  the  abutting  property,  with  repairs  and  repaving 
done  by  the  city  at  large,  it  often  becomes  necessary 
to  establish  legally  just  when  a  street  should  be  re- 
paved.  This  is  more  easily  determined  by  inspection 
in  a  block  pavement  than  in  a  sheet  pavement,  as  it 
can  easily  be  seen  when  the  blocks  are  worn  out,  but 
with  a  sheet  pavement  patching  can  be  carried  on  for 
a  long  time  and  to  a  great  extent  without  there  being 
any  formal  repaving.  Take,  for  instance,  the  case  of 
an  asphalt  pavement,  and  assume  for  the  sake  of  the 
illustration  that  the  original  pavement  is  paid  for  by 
a  bond  issue  continued  during  the  life  of  the  pavement, 
which  in  this  case  is  assumed  at  18  years.  The  items 
of  cost  in  the  maintenance  of  this  pavement  on  a  street 
are:  (1)  First  cost;  (2)  Interest  on  the  bonds;  (3) 
Annual  repairs;  (4)  A  sinking  fund  to  be  collected 
each  year  to  pay  for  the  bonds  when  they  mature. 

Assume  that  an  asphalt  pavement  will  cost  $2  a 
square  yard,  that  the  interest  on  the  bonds  is  4  per 
cent.,  and  that  it  will  cost  on  an  average  4  cents  per 
square  yard  per  year  for  repairs.  This  can  be  shown 
in  a  formula,  such  as  : 
R 

A  +  CI  4-  —  =  annual  expense, 
N 

— when  A  equals  sinking  fund  charges,  C  equals  first 
cost,  I  equals  rate  of  interest,  R  the  estimated  cost  of 
total  repairs  during  the  life  of  the  pavement,  and  N 
the  life  of  the  proposed  pavement. 

Substituting  these  values  in  equation  we  have : 
72 

.078  4-  2.08  4-  —  =  .198  for  the  first  period  ; 
18 

— that  is,  the  cost  to  be  raised  by  the  city  every  year 
to  maintain  this  pavement  would  be  19.8  cents  per 
square  yard.  When,  therefore,  the  annual  repairs  on 
a  street  approximate  this  amount  the  question  of  re- 
paving should  be  carefully  considered.  If,  however, 
the  same  pavement  is  continued  upon  the  street,  suc- 
ceeding pavements  would  cost  less,  as  the  foundation 
must  have  a  material  value. 

The  following  table  shows  the  cost  of  different 
kinds  of  pavement  for  a  period  of  years,  assuming 
that  granite  has  a  life  of  25  years,  wood  20  years,  brick 
15  years,  and  asphalt  and  bitulithic  18  years.  This 
life,  as  has  been  intimated  before,  is  probably  too  small 
for  Ohio  brick  pavements  or  those  in  small  cities. 

Expense  per     Averacre  ex- 
First  cost,     yard  per  year    pense  per  yard 


Material  sq<  yard  first  period  per  year,  50  years 

Granite   $3.50  $0,294  $0,270 

Asphalt   2.00  0.208  0.164 

Wood   3.50  0.308  0.274 

Brick   2.50  0.224  0.199 


The  Brick  Road  and  Its  Construction* 

By  Jas.  McCleary 

Till'",  question  of  road  building  has  occupied  the 
attention  of  the  people  of  the  United  States 
for  several  years.    Jt  has  been  discussed  from 
every  viewpoint  until  people  in  the  remotest 
areas  are  familiar  with  the  possibilities  of  improved 
roads. 

In  Ohio,  for  example,  there  are  88,000  miles  of 
road,  yet  the  most  ambitious  of  county  and  inter-coun- 
ty market  roads  contemplates  the  improvement  of 
only  9,000  miles.  How  are  the  remaining  79,000  miles 
of  highway  to  be  improved  if  not  by  inexpensive  meth- 
ods suited  to  their  light  travel?  Discussing  the  cost 
for  the  more  travelled  roads,  Mr.  Frank  R.  Lander,  the 
Dean  of  road  builders  in  Ohio,  says,  "Cheap  first  cost 
in  road  building  means  nothing  more  than  one  of  two 
things,  ultimate  high  cost  or  complete  loss."  Cheap- 
ness most  often  stands  for  extravagance  in  the  end 
and  the  adage  that  "whatever  is  worth  doing  is  worth 
doing  well"  is  in  striking  application  to  the  subject  of 
road  building.  Yet  this  false  notion  of  cheapness  has 
prevailed  to  such  an  extent  that  engineers  and  road 
builders  in  Ohio  can  cite  instances  where  money  aggre- 
gating millions  has  been  as  good  as  thrown  away  in 
road  improvements  without  producing  any  lasting  re- 
sults, unless  to  educate  the  public  by  experience  that 
ultimate  results  are  more  to  be  desired  than  cheapness 
of  construction. 

A  good  road  can  be  identified,  not  by  its  first  cost, 
but  by  the  amount  expended  upon  it  for  repairs  in  pro- 
portion to  the  traffic. 

In  the  matter  of  grading,  I  can  pass  the  question 
of  cuts,  but  a  word  about  fills  will  not  be  amiss.  Do 
not  place  too  much  trust  in  a  fill  which  was  partially 
made  a  generation  or  two  ago.  The  older  portion  may 
be  the  more  treacherous.  Perhaps  trees  and  brush 
were  used  in  making  the  original  fill.  If  they  have  de- 
cayed, the  fill  is  in  a  honey-combed  condition  and  likely 
to  give  way.  The  best  method  of  locating  voids  is  by 
puddling. 

Enclose  your  sub-grade  with  temporary  earth  dykes 
two  feet  higher  than  the  sub-grade,  and  divide  it  into 
compartments  by  similar  cross  dykes.  Fill  the  com- 
partments with  water,  one  at  a  time,  and  weakness,  if 
any,  will  appear  shortly.  The  usual  method  of  rely- 
ing on  a  roller  for  compacting  a  fill  is  not  nearly  so 
efficacious.  In  my  experience,  not  more  than  ten  per 
cent!  of  the  fills  could  be  properly  compacted  with  a 
roller  alone. 

Don't  fall  into  the  error  of  thinking  that  the  pro- 
vince of  a  roller  is  to  purchase  a  smooth,  even,  surface 
on  the  fill.  Rolling,  like  puddling,  ought  to  help  in 
developing  hidden  weaknesses  where  most  or  different 
material  is  needed. 

Don't  undervalue  the  necessity  of  drainage.  My 
rule  has  been  to  use  it  as  a  precaution  in  dry  places 
and  as  a  necessity  in  wet  places. 

Tile  drainage  is  much  better  than  ditch  drainage, 
but  don't  place  your  longitudinal  drain  beneath  the 
pavement  where  it  is  less  efficacious  in  removing  the 
water  which  the  pavement  sheds  and  where,  also,  it 
offers  a  source  of  back  seepage  in  wet  times  which 
may  keep  the  pavement  moist  and  be  responsible  for 
shifting  in  the  sand  filler,  The  place  for  the  longi- 
tudinal drain  is  below  the  gutter.  Cross  drains  should 
be  proportioned  in  frequency  to  the  nature  of  the  soil 

Abstracted  from  a  paper  presented  recent]]  before  the  Northwesl 
era  Road  Congress,  Milwaukee,  Wis. 
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and  the  character  of  the  natural  drainage.  In  some 
muddy  places  it  may  be  necessary  to  lay  them  every 
ten  or  fifteen  feet.  In  other  places  they  will  be  un- 
necessary for  a  considerable  interval.  The  essentials 
of  my  practice  in  under-drainage  have  been,  first,  open 
tile;  second,  position  below  the  frost  line;  third,  the 
use  of  gravel  or  cinders  in  filling  the  trench. 

One  advantage  of  under-drainage  as  compared  with 
a  longitudinal  ditch  is  the  lessening  of  danger  to  traf- 
fic and  the  more  level  shoulder  of  earth  that  can  be 
graded  above  an  underground  drain.  Such  a  shoulder 
can  be  kept  free  from  tall  grass  and  weeds 'by  means 
of  a  mowing  machine. 

Be  careful  not  to  injure  your  curbing  during  the 
later  stages  of  construction.  Careless  hauling  of  heavy 
loads  or  machinery  over  an  unprotected  edge  will  cause 
breaks  which  expose  the  brick  to  abnormal  wear. 
This  caution  has  frequently  been  violated  in  my  ob- 
servation. 

I  would  issue  three  warnings  with  respect  to  con- 
crete bases;  don't  use  concrete  that  is  not  homogene- 
ous; don't  tolerate  the  existence  of  voids;  don't  be 
satisfied  with  a  finished  surface  that  is  not  uniformly 
smooth.  In  addition  to  these  points,  one  should  ob- 
serve al  lthe  other  cautions  that  apply  generally  to 
concrete  mixing. 

The  value  of  the  first  and  second  warnings  is  appar- 
ent when  you  consider  that  the  sole  object  of  a  foun- 
dation is  to  strengthen  the  natural  bearing  surface  and 
transmit  the  burden  widely  and  uniformly.  The  third 
caution  is  to  prevent  such  projections  or  depressions 
in  the  concrete  as  shall  result  in  a  different  depth  of 
sand  cushion  at  different  points. 

The  importance  of  this  feature  will  be  apparent 
after  the  rolling  of  the  brick  surface  is  in  progress. 
An  undulating  surface  of  brick  means  a  sounding 
board  effect  when  the  pavement  is  brought  into  use 
and  a  possible  breaking  of  the  bond.  Mere  spreading 
of  the  sand  is  never  sufficient.  It  should  be  rolled 
and  re-shaped  repeatedly  until  both  the  surface  and 
the  density  are  uniform.  Too  often  the  road  builder 
contents  himself  with  one  rolling  after  which  he  fills 
the  depressions  with  loose  sand  and  finishes  the  sur- 
face with  a  template.  Each  refilling  shoit'd  be  follow- 
ed by  rolling,  a  hand  roller  of  350  pounds'  weight  being 
most  satisfactory.  A  soft,  uncompacted  sand  cushion 
will  work  hp  between  the  brick,  when  the  latter  are 
rolled. 

In  the  culling  of  brick,  good  judgment  is  the  ex- 
ception. Many  seeming  defects,  as  viewed  by  the 
casual  inspector,  are  not  defects.  The  cull  pile  ma) 
well  be  examined  for  later  decision  on  some  of  tin- 
brick  that  were  hastily  eliminated.  Softness  is  the 
chief  defect  to  avoid.  Kiln  marks  frequently  indicate 
unusually  good  brick,  because  they  are  due  to  fusi- 
bility and  pressure  from  the  weighl  of  overlying  brick 
in  the  kilns  and  fusibility  means  vitrification.  Be  sure 
that  your  brick  are  used  their  best  side  up.  Deliver) 
to  setter  in  such  a  position  is  recommended.  He  sure 
that  the  lugs  are  all  in  the  same  direction.  The  pur- 
pose of  the  lug  is  to  provide  .1  uniform  interstice  and 
permit  the  grout  t<»  descend  to  tin-  bottom  of  the  brick. 
Laminations  arc  not  to  be  ;i\  oided.  If  you  v  isit  a  brick 
plant  you  will  see  that  the  very  process  of  making 

Bricks  entails  the  existence  of  laminations. 

Don't  begin  your  rolling  in  the  centre  of  the  pave- 
ment. Roll  adjacent  to  the  curb  first,  approaching  the 
centre  gradually.  When  the  centre  has  been  reached, 
start  at  the  opposite  curb  anil  repeat  the  process. 


Good  grouting,  like  charity,  covereth  a  multitude 
of  sins.  No  badly  grouted  pavement  was  ever  a  good 
pavement,  but  well  grouted  pavements  have  sometimes 
passed  muster  for  considerable  periods  in  spite  of  gi'oss 
faults  in  other  details  of  construction.  Three  succes- 
sive applications  of  a  one-to-one  mixture  of  Portland 
cement  and  clean  sand  has  been  my  rule.  The  utmost 
care  in  selecting  materials,  in  supplying  the  grout  and 
sweeping  it  into  the  very  bottom  of  the  cracks,  will  be 
repaid  in  results.  Anything  less  than  the  most  exact- 
ing care  in  the  application  of  grout  is  just  like  throw- 
ing labor  and  material  away. 

I  dislike  to  conclude  without  testifying  to  my  faith 
in  the  merits  of  properly  constructed  brick  roads,  based 
on  my  ten  years'  official  connection  with  road  building 
in  Cuyahoga  County,  Ohio.  Good  brick  construction 
means  a  highly  satisfactory,  economical  and  lasting 
roadway.  Not  all  Cuyahoga  County  roads  are  of  this 
character.  It  must  be  borne  in  mind  that  Cuyahoga 
County  was  the  laboratory  of  brick  road  experimenta- 
tion for  the  whole  country  and  that  it  made  the  early 
mistakes  from  which  other  localities,  as  well  as  Cuya- 
hoga County  itself,  were  able  to  profit.  In  some  rare 
instances,  the  early  lessons  were  not  fully  applied  in 
later  construction,  but  take  an  overwhelming  percent- 
age of  the  mileage  in  the  last  ten  years  and  its  cost  of 
upkeep  can  almost  be  disregarded.  Cutting  weeds 
along  a  rural  road  may  be  an  item  of  road  maintenance, 
but  it  is  an  expense  that  has  nothing  to  do  with  the 
character  of  the  road  wearing  surface  or  its  mainten- 
ance. 

We  have  roads  now  bearing  a  heavv  traffic  whose 
first  cost  is  their  last  cost  to  date,  although  they  have 
been  down  a  decade  or  more.  I  low  many  decades  this 
state  of  affairs  will  continue  is  a  matter  that  can  be 
only  surmised,  for.  as  a  government  bulletin  so  aptly 
states,  "no  properly  constructed  brick  pavement  ba> 
vet  worn  out." 


Transcontinental  Railway  Company's  Air- 
Lift  Plant  at  the  New  Quebec  Bridge 

WHAT   is  claimed   to   be   the   largest  air-lift 
plant  in  the  Dominion  has  been  installed  by 
Mr.  Wm.  Perry,  consulting  and  hydraulic 
engineer,  Montreal,  for  the  supplv  of  water 
to  the  Transcontinental  Railway  Company  at  the  new 
Quebec  bridge. 

The  water  is  taken  from  an  artesian  well.  1,012  ft. 
deep.  8  ins.  in  diameter,  and  w  hen  tested  for  quantity 
delivered  5.400  Imperial  gallons  per  hour.  Into  this 
well  is  placed  SI  J  ft.  of  3  and  3^-in.  pipe,  with  auxili- 
ary connections.  From  the  ground  level  a  3-in.  Harris 
pump,  connected  to  a  Canadian-Rand  drill  compressor, 
delivers  the  air  to  the  bottom  of  the  pipe.  The  water 
instead  of  being  allowed  to  flow  into  the  tank  is  trap- 
ped into  a  "booster"  and  with  the  air  thai  is  collected 
a  pressure  of  4/  lbs.  was  obtained.  This  air  forced  the 
water  into  a  tank  S3  ft.  above  ground  level,  giving  a 
lilt  of  (HK)  ft.  from  bottom  of  pump  to  top  of  tank,  and 
delivered  over  4,500  Imperial  gallons  per  hour  into  a 
tank  having  a  capacity  of  70.000  gallons. 

The  work  was  done  in  a  thoroughly  satisfactorv 

manner  by  Mr.  Perry,  who  claims  to  be  the  oldest 

pump  expert  in  the  Dominion.  Since  entering  the 
shop  in  1851  he  made  pumping  machinery  a  specialty. 
Mr.  Perry  has  also  installed  air-lifting  machinery, 
notably  the  plant  for  the  hrontcnac  Ibeweries  Com- 
pany, with  a  delivery  of  1.500  Imperial  gallons  pei 
hour.    This  plant  is  the  only  one  of  its  kind  in  Canada. 
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Canada  Cement  Company's  plant  at  Exshaw. 


Features  of  Recent  Additions  to  the  Canada 
Cement  Company's  Plant  at  Exshaw,  Alta. 


(Staff  Article) 


Till"  Canada  Cement  Company,  Limited,  have 
nearly  completed  further  additions  to  their  mill 
at  Exshaw,  Alta.  These  consist  of  a  second  re- 
inforced concrete  stock  house,  a  bag-cleaning 
and  storage  house,  and  a  packing  house.  The  mill  is 
situated  just  within  the  eastern  ranges  of  the  Rocky 
Mountains,  sixty  miles  west  of  Calgary,  on  the  main 
line  of  the  Canadian  Pacific  Railway.  It  has  a  daily 
capacity  of  3,000  bbls.  About  a  year  ago  a  reinforced 
concrete  cement  stockhouse,  having  a  capacity  of  240,- 
000  barrels,  was  completed,  and  during  the  past 
summer  construction  was  commenced  on  the  struc- 
tures herein  described.  The  stockhonses  occupy  a 
site  adjoining  the  railway,  and  have  a  total  length 
of  334  feet,  being  100  feet  wide  over  all.  Adjoining 
the  existing  storage  house  there  is  a  pack-house  and 
bagging-house  100  feet  long,  with  elevators  and  bag- 
ging hoppers ;  a  bag-cleaning  and  storage  house  60 
feet  long;  and  a  reinforced  concrete  stock  house  172 
feet  long  having  a  storage  capacity  of  100,000  barrels. 
With  the  exception  of  the  storage  bin,  the  entire  con- 
struction is  structural  steel  with  galvanized  iron  sid- 
ing, carried  on  corcrete  foundations. 

Cement  is  received  on  a  belt  conveyed  from  the 
grinding  mill  and  is  discharged  fin  to  a  belt  conveyor 
running  over  the  bin  and  into  the  packing  house  cu- 


pola. Cement  may  then  be  discharged  by  tripper 
either  into  the  storage  bin  or  into  the  boot  of  an  ele- 
vator leg  which  lifts  it  about  fifteen  feet  and  discharges 
on  to  a  belt  conveyor  running  through  the  cupola  of 
the  large  storage  building.  Cement  is  taken  from  the 
storage  bins  by  screw  conveyors  running  in  tunnels 
to  the  packing  house,  feeding  to  elevators  which  lift 
it  to  the  hoppers  over  the  shipping  floor. 

The  stock  house  just  completed  is  covered  by  a 
monitor  roof,  there  being  eight  trusses  of  60-foot  span, 
carrying  the  cupola  in  which  runs  the  conveyor.  On 
either  side  there  is  a  lean-to,  20  feet  wide,  the  rafters 
following  the  slope  of  the  trusses  over  the  bins.  The 
bag-cleaning  house  is  of  the  same  type  of  construc- 
tion, the  trusses  being  carried  by  steel  colunns,  in- 
stead of  on  concrete  walls,  as  in  the  case  over  the 
bins.  The  bin  walls  are  heavy,  reinforced  concrete, 
with  counterforts,  the  walls  being  30  feet  high.  The 
bag-house  is  more  complicated  in  its  construction  be- 
cause of  the  machinery  installed.  It  has  a  total  height 
of  approximately  75  feet,  being  58  feet  long  by  100 
feet  wide.  There  is  a  total  of  300  tons  of  steel  in  the 
structures,  of  which  140  tons  are  in  the  packing  house. 

The  erection  of  the  steel  was  accomplished  by 
means  of  an  open  steel  guy  derrick  having  a  100-foot 
mast  and  an  85-foot  boom,  with  a  working  capacity  of 


Cement  bin.  Packing  house. 

Constructional  views  of  the  extensions  to  the  Canada  Cement  Company's  plant  at  Exshaw. 
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15  tons.  In  the  erection  of  the  steel  over  and  beside 
the  concrete  storage  bins,  the  herrick  was  set  up  in- 
side the  bin  at  the  end  nearest  the  other  structures, 
and  steel  was  then  taken  from  the  cars  beside  the  bin 
and  placed  on  either  side  for  the  lean-to  and  also  for 
the  roof,  thus  accomplishing  in  one  set-up  what  would 
ordinarily  have  required  several  noves  and  have  been 
more  expensive.  The  same  derrick  was  used  to  set 
the  balance  of  the  steel,  setting  the  topmost  members 
without  any  intermediate  lifts,  though  a  smaller  der- 
rick boom  was  seated  on  the  structure  for  handling 
light  girts  and  other  small  members. 

The  steel  was  fabricated  by  The  Toronto  Struc- 
tural Steel  Company,  Limited,  Toronto,  and  was  erect- 
ed by  Mr.  E.  M.  Huyck,  of  Calgary.  The  buildings 
were  designed  by  the  engineers  of  the  Canada  Cement 
Company,  Limited,  of  Montreal. 


Standards  for  the  Turpidity  of  Water 

THE  principle  used  for  the  preparation  of  tur- 
bidity standards  as  given  in  the  reports  of  the 
Committee  on  Standard   Methods  of  Water 
Analysis  of  the  American  Public  Health  As- 
sociation, 1905  and  1912.  i.e..  that  of  correcting  a  stand- 
ard determined  by  weight  by  the  use  of  a  field  method, 
is  like  hitching  the  cart  before  the  horse. 

No  two  laboratories  nor  any  two  persons  in  the 
same  laboratory  working  independently  in  the  prepara- 
tion of  silica  standards,  following  the  procedure  out- 
lined, will  make  standards  exactly  alike. 

A  field  method  is  never  accurate  and  the  descrip- 
tion of  what  is  "An  observation  in  the  middle  of  the 
day.  in  the  open  air,  but  not  in  the  sunlight,  etc.,"  ss  a 
source  of  many  possible  interpretations.  The  amount 
of  light,  the  size,  shape  and  color  of  the  vessel,  the 
fineness  of  the  material,  to  say  nothing  of  the  personal 
equation,  all  influence  the  results. 

What  is  needed  is  a  definite  procedure  by  which 
standards  can  be  duplicated  from  time  to  time  by  dif- 
ferent chemists  without  variation. 

Such  a  method  has  been  in  use  in  the  laboratories 
of  this  bureau  since  1901.  It  involves  the  use  of  dia- 
tomaceous  earth,  prepared  as  follows: 

"'Wash  with  water  to  remove  soluble  salts;  dry  and 
ignite  to  remove  organic  matter;  treat  and  warm  with 
dilute  hydrochloric  acid;  wash  until  free  from  acid 
and  dry  thoroughly.  Grind  in  agate  mortar,  sifting 
through  200  mesh  sieve  and  dry  in  desiccator." 

Take  a  weighed  amount  of  finely  ground  material, 
about  two  grains,  suspend  in  500  c.c.  of  distilled  water, 
shaking  vigorously  from  time  to  time  for  two  or  three 
hours.  Suspend  for  ten  hours,  decant  supernatent 
liquid.  Dry  and  weigh  residue.  The  difference  equals 
the  amount  in  suspension.  Dilute  t"  standard  and 
use  as  stock. 

I  have  found  that  standards  made  in  this  way  from 
different  stocks  do  not  differ  perceptibly.  All  material 
that  remains  suspended  for  leu  hours  appears  to  lie  of 
the  same  degree  of  fineness. 

We  add  a  small  amount  of  a  saturated  solution  of 
mercuric  chloride  and  make  standards  as  follows:  Use 
quart  bottles  of  a  high  grade  of  white  glass  free  from 
air  bubbles.  The  standards  are  <>.  0.5.  1.  2.  3.  4.  5,  7.  '». 
11.  14,  17,  20.  23.  26  parts  per  million  silica,  for  read 
ings  above  26,  we  use  a  special  ncsslar  jar  with  a 
ground  glass  stopper.    We  seal  these  standards.  The 

Tuner  linfoii-  Hit!  Illlnol-  Wi.i.m  <n|.|>l\  A—  nrlntlnn.  I,v  Krnnrll  D, 
WoMt.  ciioiiilit  ii)  <'|, urge.  Torrcsilulo  Luiiumtory,  I'hllndclphln  Hurcnii  of 
Water, 


100  c.c.  standards  are  26,  32,  33,  44,  50,  65,  80,  95,  120, 
150,  180.  For  turbidities  above  180,  dilutions  are  made 
with  clear  water. 

During  1913  we  made  over  24,000  tests  with  the.se 
standards.  We  have  standards  made  in  1907  still  in 
use.  These  have  been  checked  from  time  to  time  and 
have  not  been  found  to  change.  We  would  not  recom- 
mend using  standards  over  six  months  without  check- 
ing. 

This  method  while  it  is  ideal  for  the  preparation  of 
standards  which  can  always  be  duplicated,  involves 
considerable  labor  in  the  preparation  of  the  diatoma- 
ceous  earth.  The  introduction  of  Fuller's  earth  seems 
to  be  a  step  in  the  right  direction.  I  believe  this  was 
first  brought  out  by  Dr.  E.  C.  Levy,  of  Richmond. 
Va.,  in  a  paper  before  the  Laboratory  Section  of  the 
American  Public  Health  Association,  although  in  the 
report  for  ln12,  he  s  not  given  credit  for  it.  The  idea, 
of  course,  is  to  do  away  with  the  tedious  grinding  and 
to  obtain  a  standard  which  resembles  more  closely  the 
turbidity  of  water  caused  by  clay. 

Working  then  with  two  objects  in  view,  of  having 
a  definite  weight  and  a  definite  degree  of  fineness 
(obtained  by  suspension  for  a  definite  period)  we  have 
experimented  with  Fuller's  earth  and  have  prepared 
standards  which  check  exactly  with  our  standards 
made  with  diatomaceous  earth.    Our  method  follows: 

If  a  200  mesh  sieve  is  not  obtainable  take  aboue  20 
grams  of  Fuller's  earth  ;  if  a  sieve  can  be  obtained, 
take  about  5  grams  of  the  sifted  material  (  weighing  is 
not  necessary).  Place  in  a  gallon  bottle  and  add  about 
a  quart  of  distilled  water,  shake  thoroughly,  as  above, 
and  suspend  for  ten  hours.  Decant  and  determine  the 
weight  of  the  material  remaining  in  suspension  by 
filtering  100-200  c.c.  through  a  weighed  Gooch  cru- 
cible.   I  )ry  and  weigh. 

It  will  probably  be  necessary  to  coagulate  the  ma- 
terial by  the  use  of  a  known  weight  of  hydrate  of 
alumina  or  a  solution  of  alum.  In  this  latter  case,  the 
water  should  be  alkaline  to  precipitate  the  alum. 

The  total  weight  will  be  the  weight  of  the  material 
in  solution  plus  the  weight  of  the  hydrate  of  alumina. 

W  e  know  then  the  degree  of  fineness  as  we  have 
suspended  for  a  definite  period  and  we  have  a  known 
weight.  From  this  suspension  we  can  make  our  stock 
for  use  in  preparing  our  standards. 

I  do  not  know  just  how  long  the  standards  will 
keep,  as  the  period  elapsing  since  their  preparation  is 
relatively  short  compared  with  our  other  standards, 
but  in  any  case  it  is  a  simple  matter  to  prepare  new 
( mes. 


W  e  are  all  familiar  w  ith  curves  of  production  plot- 
ted as  a  part  of  the  record  of  work  done;  but  it  is  not 
so  common  to  plot  those  curves  in  advance  of  the 
work  done,  and  by  their  aid  to  smooth  out  inequalities 
in  the  demand  for  labor,  ami  thus  operate  the  whole 
plant  more  effectively.  The  Abcrthaw  Construction 
Company,  Boston,  has  found  it  possible  bv  this  means 
to  avoid  letting  men  go  temporarily  during  a  lull  in 
the  job.  to  be  followed  by  the  hiring  of  a  large  force 
a  week  later,  to  rush  some  particular  part  of  the  work- 
to  completion.  A  long  look  ahead,  aided  by  the  plot, 
has  resulted  in  keeping  the  force  fairly  constant  for 
long  periods.  This  makes  the  workman  feel  that  his 
job  is  reasonably  secure  during  the  continuance  of  the 
building  operation.  And  the  lack  of  efficiency  due  to 
the  sudden  addition  of  numbers  of  untrained  hands  is 
at  the  same  time  avoided  by  spreading  out  the  whole 
work  more  evenly  over  the  entire  period. 
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Difficulties  Encountered  in  Building  a  Rein- 
forced (Concrete  Aqueduct  17  ft.  in  Diameter 

By  (ieo.  T.  Seaburyl 


ONE  of  the  many  problems  involved  in  building 
the  Catskill  Aqueduct,  by  which  New  York 
tin's  new  water  supply  is  to  be  made  avail- 
able, w  as  the  construction  of  a  3-mile  stretch 
of  cut-and-cover  conduit  capable  of  carrying  500,000,- 
000  gal.  daily  under  a  bead  of  29  ft.  'The  size  of  the 
conduit  necessary,  because  of  the  allowable  gradient, 
precluded  the  use  of  a  steel  lining,  unless  that  lining- 
were  to  be  assembled  in  the  field.  The  cost  of  such 
a  lining  would  have  been  a  considerable  factor.  The 
head  that  will  obtain  made  a  reinforced-concrete  struc- 
ture quite  possible,  and  the  necessity  of  insuring 
against  a  deformation  that  would  be  sufficient  to  cause 
a  longitudinal  crack  and  subsequent  leakage  deter- 
mined that  it  be  circular  in  shape.  A  concrete  conduit 
17  ft.  in  diameter  and  with  reinforcement  consisting  of 
a  pair  of  rings  was  evolved. 

This  massive  and  relatively  simple  structure  never- 
theless possessed  some  features  that  rendered  its  con- 
struction particularly  difficult  and  slow.    An  analysis 


Section  of  17-ft.  aqueduct. 


of  the  construction  details  and  some  of  the  attending 
difficulties  may  be  of  value  both  to  designers  in  their 
study  of  the  elements  that  cause  trouble  and  to  con- 
tractors in  their  efforts  to  attain  the  desired  result 
satisfactorily  and  at  a  practical  cost. 

The  effluent  aqueduct,  so  called,  is  the  conduit 
leading  from  Kensico  reservoir  toward  the  proposed 
filters.  Lying  along  the  margin  of  the  reservoir  is 
the  bypass  aqueduct.  It  is  similar  in  design  to  the 
effluent  aqueduct,  but  because  a  steeper  gradient  is 
possible  the  bypass  aqueduct  is  only  11  ft.  in  diameter 
and  is  less  heavily  reinforced.  Through  the  bypass 
aqueduct  flow  to  the  city  may  be  maintained  without 
the  use  of  the  reservoir.  The  construction  problems 
were  common  to  both  structures,  but  as  they  were 
more  difficult  in  the  larger  conduit  attention  is  here 
confined  largely  to  that  structure. 

The  interior  or  waterway  is  circular,  while  the  ex- 
terior is  a  distorted  circle  tending  toward  a  horseshoe 
shape.  The  transverse  reinforcing  of  the  effluent  aque- 
duct consists  of  two  rings  of  1^-in.  square  twisted 
steel  rods,  the  inner  ring  circular  and  concentric  with 
the  w  aterw  ay  and  the  outer  ring  resembling  more  the 
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outside  shape.  The  pairs  of  rings  are  spaced  7^  in. 
on  centers. 

In  both  structures  nineteen  longitudinal  rods  of 
1  2-in.  square  twisted  steel  are  spaced  more  or  less 
uniformly  around  the  section.  In  the  expansion  joints 
— or  contraction  joints  as  they  should,  perhaps,  more 
properly  be  called,  as  it  is  because  of  contraction  prim- 
arily that  they  eixst — a  steel  plate  6  in.  wide  and  y2 
in.  thick  is  placed  around  the  entire  section  with  a 
diameter  14  in.  greater  than  that  of  the  waterway 
and  with  half  of  the  plate  incorporated  in  each  of  the 
two  adjacent  casts. 

The  design  permitted  of  no  longitudinal  construc- 
tion planes  by  which  an  invert  might  be  built  in  ad- 
vance of  the  side  walls  and  arch.  It  was  the  essence 
of  the  design  that  between  vertical  bulkheads  the  sec- 
tion should  be  built  as  a  monolith  and  to  this  end  in- 
side forms  were  required  and  concrete  blocks  provided 
for  their  support.  It  was  necessary,  therefore,  to  erect 
forms  completely  before  any  concrete  was  placed  and 
when  the  latter  was  begun  to  carry  it  to  completion 
in  one  operation. 

Forms 

In  the  bypass  aqueduct  Ransome  steel  telescope 
forms  were  provided  for  the  waterway.  Each  form 
was  7l/i  ft.  long  and  was  supported  at  mid-lengths  by 
one  of  the  form  support  blocks.  To  facilitate  collaps- 
ing the  forms  were  divided  into  four  parts.  Two  sym- 
metrical leaves  or  segments  were  hinged  at  the  top 
in  the  centre  and  two  others,  each  consisting  of  a  half 
of  the  bottom  third  of  the  circle,  were  hinged  to  the 
bottoms  of  the  side  leaves.  In  telescoping,  these  bot- 
tom segments  were  folded  up  and  then  the  two  top 
segments,  carrying  with  them  also  the  bottom  leaves, 
were  lowered  and  drawn  together,  the  resulting  shape 
passing  readily  through  the  expanded  forms. 

A  portion  of  the  inside  forms  for  the  effluent  aque- 
duct was  of  steel,  of  Blaw  manufacture,  and  was  oper- 
ated like  those  of  the  by-pass  aqueduct.  On  a  por- 
tion of  the  former  structure  the  superintendent,  feel- 
ing that  the  support  blocks  were  likely  to  prove  a 
source  of  leakage,  built  forms  of  wood  that  were  sup- 
ported on  I-beams  which  extended  through  them  near 
the  top  of  the  forms.  Between  the  I-beams  and  the 
forms  were  jacks  by  which  the  form's  could  be  lowered 
sufficiently  to  telescope.  The  I-beams  in  their  turn 
were  supported  at  each  end  on  wooden  towers,  one 
of  which  rested  on  the  completed  work  and  the  other 
on  the  ground  in  advance  of  the  work.  These  forms 
were  in  17.5-ft.  lengths  and  consisted  of  three  leaves, 
the  bottom  portion  of  the  circle  being  one  leaf  of  such 
a  size  that  it  could  be  swung  up  and  clear  the  I-beam 
overhead,  as  shown  in  one  of  the  photographs. 

The  outside  forms  used  in  this  part  of  the  work 
were  also  of  wood,  consisting  simply  of  frames  to 
which  lagging  could  be  nailed  as  needed.  The  steel 
outside  forms  were  ribs  made  of  angles  or  channels, 
fitted  with  plates  so  arranged  that  part  of  them  were 
removable.  In  all  cases  the  outside  forms  were  held 
in  position  by  the  bulkheads  and  by  tapering  bolts 
tying  them  to  the  inside  forms.  The  bulkheads  were 
of  wood  for  use  with  the  wooden  forms  and  for  the 
steel  forms  were  built  up  of  angles  and  plates.  Some 
of  the  support  block  forms  were  of  wood  and  some 
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were  built  up  of  steel  and  presented  no  difficulties  that 
careful  spading  did  not  readily  overcome. 

Assembling  Rings 

The  mode  of  procedure  was  to  move  an  inside  form 
into  position,  resting  it  upon  its  support  block,  and  to 
thread  on  it  the  reinforcing  rings  that  would  be  need- 
ed between  that  block  and  the  next.  With  the  wooden 
form  only  one  length  was  used  at  a  time.  The  next 
step  was  the  assembling  in  position  of  the  rings  of 
steel  reinforcement.  This  was  accomplished  by  the 
use  of  three  separators.  Each  separator  rested  against 
the  inside  form  and  consisted  of  two  pieces  of  wood, 
of  which  one  had  notches  to  hold  the  rings  the  proper 
distance  apart,  and  from  the  form,  and  the  other  was 
plain,  being  simply  bolted  to  the  notched  block  to  form 
a  cover.  The  three  separators  were  arranged  with  one. 
at  the  very  top,  from  which  the  rods  actually  hung, 
and  one  at  each  side  to  keep  the  rings  distended.  The 
rods  assembled,  the  bulkhead  was  put  on  and  outside 
forms  erected. 

Recognizing  that  the  placing  of  the  heavy  and  awk- 
ward rings  of  reinforcing  would  occasion  severe  treat- 
ment of  the  steep  slopes  and  the  bottom,  entailing  the 
alternative  of  a  disturbed  foundation  or  an  extensive 
excavation  of  the  muck,  with  the  consequent  waste  of 
concrete,  a  concrete  cradle  was  designed  and  was  al- 
ways built  first.  This  was  only  4  in.  thick  and  per- 
formed no  function  at  all  save  to  act  as  an  armor  for 
the  bottom,  thus  preserving  it  from  damage.  This 
cradle  was  placed  even  in  the  soft  and  friable  schist 
encountered.  The  illustration  on  the  front  cover  of 
this  issue  shows  the  cradle  and  the  support  blocks  and 
forms. 

It  was  quite  a  trick  to  bend  the  heavy  rods  to  such 
a  shape  that  when  suspended  they  would  acquire  of 
their  own  weight  the  theoretical  shape  required,  and 
it  was  only  by  experiment  that  it  was  accomplished. 
The  rods,  from  57  to  65  ft.  in  length,  were  bent  around 
a  template  of  such  a  size  and  shape  that  when  the  rods 
sprang  free  and  were  then  hung  in  the  separators  they 
took  the  true  shape/  which  was  quite  different  from 
that  of  the  template.  Rod-bending  machines  were 
tried,  but  because  of  the  necessity  of  changing  the 
relative  position  of  the  rolls  for  the  different  radii  re- 
quired, and  because  these  twisted  rods  took  on  when 
in  the  machine  a  sort  of  spiral  shape,  the  more  primi- 
tive method  of  a  group  of  men  winding  the  bar  around 
a  template' was  found  in  the  end  to  be  much  the  more 
economical. 

In  the  early  work  difficulty  was  experienced  with 
the  bulkheads,  which  in  their  removal  loosened  the 
expansion  plates  in  the  joints,  and  ,it  times  even 
cracked  and  broke  off  the  concrete.  The  bulkheads  as 
then  built  were  all  of  steel  and  provided  with  a  slot 
which  half  (3  in.)  of  the  plate  fitted.  This  bulkhead 
wedged  tightly  and  was  almost  impossible  to  remove. 
This  difficulty  was  corrected  bj  having  this  slot  in  a 
false  wooden  bulkhead  inside  the  steel  bulkhead.  This 
permitted  the  steel  to  hi'  first  entirely  removed  with- 
out difficulty  or  damage  and  then  the  wooden  bulkhead 
was  taken  off  with  ease  when  the  forms  were  loosened. 

There  arose  another  difficulty  which  was  soon 
very  successfully  solved.  This  was  most  marked  in 
the  bypass  aqueduct,  where  the  diameter  of  the  in- 
side form  was  less  and  its  curvature  therefore  the 
more  abrupt.  Removable  plait  s  had  been  provided  in 
the  outside  forms  to  allow  for  the  working  of  the  con 
crete  through  the  openings  s<»  made.  These  doors, 
however,  were  so  arranged  that  Oil  account  of  the 
curvature  of  the  inside  form  not  all  parts  could  be 
reached  properly,  even  with  curved  rammers.  There 


resulted  zones  of  improperly  worked  concrete  that  ex- 
hibited more  or  less  honeycombing.  The  outside 
forms  were  almost  entirely  rebuilt  before  any  con- 
siderable length  of  aqueduct  was  constructed,  and  they 
were  so  arranged  that  two-thirds  of  the  area  was  re- 
movable in  small  plates,  which  had  the  further  ad- 
vantage that  the)'  could  be  handled  by  one  man  and 
by  him  placed  without  delay  to  the  hoisting  plant. 

The  greatest  difficulty  of  all  occurred  in  the  effluent 
aqueduct;  this  was  due  to  the  diameter  of  the  inside 
form  being  so  great.  It  did  not  prove  feasible  to  pass 
the  concrete  in  through  the  openings  of  the  side  forms, 
although  chutes  were  provided  for  that  purpose,  the 
idea  being  to  get  the  concrete  to  go  by  gravity  as  near 
to  the  centre  of  the  invert  as  possible.  The  concrete 
was  therefore  dumped  on  the  top  of  the  inside  forms, 
which  at  this  point  were  not  covered  by  the  outside 
forms.  Here  the  difficulty  of  continually  cleaning  be- 
tween the  reinforcement  led  to  the  adoption  of  a  two- 
pitched  roof,  which  was  removed  only  when  the  last 
of  the  cast  was  reached.  The  eaves  of  this  roof  were 
provided  with  boards  which  prevented  the  concrete 
from  tumbling  inside  except  when  wanted,  and  then 
only  in  the  quantities  desired. 

The  concrete,  in  falling,  separated  ;  the  mortar 
clung  to  the  circular  inside  form  and  the  stones  fell 
free,  hitting  the  reinforcing  and  flying  in  all  directions. 
.Much  of  the  stone  landed  10  to  12  ft.  from  where  it 
was  wanted,  and  it  was  necessary,  therefore,  to  shovel 
it  over  to  the  centre  line  and  there  to  ram  it  and  spade 
and  poke  it  back  into  the  mortar.  With  l  \s-iu.  rods 
spaced  7^4  in.  on  centers  this  shoveling  was  done  with 
considerable  difficulty,  and  it  was  only  by  the  most 
persistent  effort  that  the  stones  were  again  incorpor- 
ated- in  the  mass  of  mortar.  The  men  engaged  in 
spading  lay  upon  their  backs  inside  the  reinforcing, 
and  it  was  found  absolutely  necessary  to  have  the 
authority  of  an  inspector  on  each  side  of  the  centre 
line  until  the  invert  was  well  completed  and  the  con- 
crete began  to  rise  on  the  sides. 

Difficulty  With  Invert 

A  further  difficulty  that  arose  sometimes  in  spite 
of  the  utmost  care  was  an  invert  that  was  not  at  all 
points  in  contact  with  the  inside  or  cover  form.  When 
the  elevation  of  the  bottom  of  the  inside  form  was 
reached  the  fluid  concrete  had  a  width  of  about  12  ft., 
and  because  of  the  large  diameter  circle  it  nut  the 
cover  form  at  such  an  acute  angle  that  as  the  concrete 
was  pushed  toward  the  centre  it  sometimes  wedged. 
In  effect  dams  were  formed,  one  on  each  side  of  the 
centre  line,  and  between  these  dams  there  was  onlv 
mortar,  which  sometimes  was  insufficient  to  till  the 
space.  The  placing  of  the  concrete  at  this  point  was, 
therefore,  a  very  slow  and  laborious  task.  It  was 
necessary  practically  to  suspend  delivery  for  nearly 
an  hour  at  times  in  the  larger  casts,  and  because  of 
the  physical  discomfort  suffered  by  the  men  it  was 
almost  impossible  to  retain  those  that  had  been  trained 
to  the  necessities  of  the  work,  even  at  increased  pay. 
There  was  practically  the  equivalent  of  a  new  gang 
each  week  1  >r  ten  da\  3, 

The  lowest  longitudinal  reinforcing  bar  was  oh 
served  to  increase  the  tendency  for  dams  to  form  and 

it  was  therefore  moved  a  few  inches  to  a  higher  posi 

tion.  a  change  which  helped  considerably.  Another 
thing  which  helped  the  inspectors  very  much  was  to 
open  small  tell  tale  holes  in  the  bottom  of  the  inside 
form  ;  and  vigilance  was  relaxed  only  when  all  of  these 
In iles  vented  mortar  of  the  consistencv  which  experi 
enct  had  shown  to  indicate  a  condition  that  would 
prove  satisfactory  upon  stripping. 
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Points  ot  Interest  in  New  Electrolytic  Sewage 

Treatment 


LAST  March  there  was  installed  in  one  of  the 
sewage  purification  plants  of  Greater  New 
Y«>rk.  that  known  as  the  Elmhurst  disposal 
plant,  in  the  borough  of  Queens,  a  small  plant 
using  electricity  as  one  of  its  principal  features,  the 
object  being  to  permit  the  city  officials  to  study  the 
operation  of  this  process.  A  description  of  this  plant 
abstracted  from  an  article  in  the  Municipal  Journal  is 
presented  herewith.  The  plant  was  furnished  by  the 
Electro-Chemical  Corporation,  being  the  invention  of 
C.  P.  Landreth,  of  Philadelphia. 

The  plant  itself  was  originally  constructed  for  the 
electrical  purification  of  water  and  not  of  sewage,  and 
therefore  certain  features  of  it,  referred  to  later,  were 
not  best  adapted  to  sewage  purification.  The  nomin- 
al capacity  of  the  plant  was  stated  to  be  25,000  gallons 
per  day. 

In  studying  any  plant  for  this  purpose,  the  matter 
of  cost  i>,  of  course,  an  important  one,  and  is  referred 
to  in  these  reports,  but  the  company  claims  that  con- 
clusions as  to  cost  based  on  this  plant  would  not  be 
fair  to  the  plant,  since  its  form  was  not  that  best  adapt- 
ed to  sewage  purification;  the  plant  itself  is  small  and 
gives  a  higher  cost  per  unit  than  would  a  large  plant, 
and  finally  no  effort  was  made  to  keep  expenses  down 
to  the  minimum,  the  effort  oHhe  company  being  rath- 
er to  demonstrate  the  effectiveness .  of  the  plant  in 
securing  purification  without  special  consideration  to 
saving  in  operating  costs. 

The  plant  is  located  in  the  building  of  the  Elm- 
hurst sewage  disposal  plant,  where  approximately  one 
million  gallons  of  sewage  a  day  are  being  treated  by 
passing  it  through  four  sedimentation  tanks,  the  efflu- 
ent from  which  Mows  onto  one  acre  of  sand  filters;  the 
sludge  from  the  tanks  being  dried  upon  beds  of  pea 
coal  in  which  steam  pipes  are  embedded,  coal  and 
sludge  being  finally  burned  under  the  boilers  which 
furnish  the  power  for  pumping  the  sewage  into  the 
settling  tanks. 

The  Electro-Chemical  Apparatus 

The  electro-chemical  apparatus  was  placed  on  a 
platform  over  one  of  these  tanks.  It  consists  of  a  box 
of  cypress  4  feet  10  inches  high  and  18  x  24  inches  in 
horizontal  cross-section.  In  the  bottom  of  this  is  a 
bank  of  ten  carbon  plates  or  electrodes,  and  above  this 
are  four  other  banks,  each  consisting  of  twelve  iron 
electrodes.  All  of  these  electrodes  are  placed  hori- 
zontal, and  the  several  banks  are  separated  from  each 
other  by  a  space  of  about  3  inches,  while  the  iron  elec- 
trodes are  spaced  Y%  of  an  inch  apart.  These  elec- 
trodes are  made  of  low  carbon  steel  and  are  10  inches 
bv  16  inches  by  3-16  of  an  inch  thick.  Sewage  is  ad- 
mitted in  the  bottom  under  the  carbon  electrodes  and 
passes  between  the  several  electrodes,  thence  between 
the  several  iron  electrodes  in  the  first  bank,  across  the 
intervening  space  and  between  those  in  the  second 
bank  and  so  on ;  the  construction  being  such  that  the 
sewage  is  required  to  follow  this  route.  Thus  every 
particle  of  sewage  must  pass  four  times  between  two 
electrodes  which  are  Y%  of  an  inch  apart.  After  passing 
through  these,  the  sewage  leaves  at  the  top  of  the  tank, 
is  discharged  into  a  flume  containing  a  weir,  and  fi'om 


this  into  a  sedimentation  tank.  The  effluent  from  the 
sedimentation  tank  falls  into  one  of  the  four  large 
sedimentation  tanks  of  the  Elmhurst  disposal  plant, 
the  capacity  of  w  hich  is  about  68,000  gallons. 

Revolving  Paddles 

Between  each  two  iron  electrodes  are  two  paddles 
which  are  revolved  in  opposite  directions,  one  slightly 
in  advance  of  the  other,  and  thus  aid  rather  than  re- 
tard the  revolution  of  each  other.  These  paddles  are  9 
inches  long,  inch  thick  and  2l/2  inches  wide  at  the 
centre,  tapering  to  1%  inches  at  each  end.  These  are 
revolved  by  two  vertical  shafts  of  %-inch  steel  which 
are  operated  by  a  motor  in  the  base  of  the  apparatus. 

Above  the  carbon  electrodes  and  immediately  be- 
low the  first  bank  of  iron  electrodes  is  a  pipe  through 
which  a  lime  solution  is  injected. 

An  inessential  feature  of  the  plant  is  a  2-inch  cen- 
trifugal pump,  which  lifts  the  sewage  from  the  chan- 
nel which  feeds  the  large  settling  tanks  and  forces  it 
through  the  electro-chemical  apparatus. 

The  carbon  electrodes  are  connected  in  series.  In 
each  bank  of  iron  electrodes,  alternate  electrodes  are 
connected  in  groups  of  threes  and  these  groups  are 
connected  in  series.  The  carbon  plates,  on  the  other 
hand,  are  in  parallel  with  the  whole  set  of  iron  elec- 
trodes, so  that  nine-tenths  of  the  current  is  taken  by 
the  carbon  and  one-tenth  by  the  iron  electrodes.  The 
iron  plates  are  connected  so  as  to  be  automatically 
short-circuited  to  a  zinc  plate  in  the  top  when  the  oper- 
ating current  is  shut  off.  A  volt  meter  and  ammeter 
at  the  front  of  the  machine  indicate  the  current  being 
used  thereby.  When  inspected  recently  these  meters 
indicated  20  amperes  and  7j4  volts.  This  has  been 
the  rate  and  intensity  of  current  used  throughout  most 
of  the  test. 

A  small  tank  is  provided  for  making  milk  of  lime, 
and  a  small  plunger  pump  discharges  this  into  the  ap- 
paratus just  below  the  iron  electrodes,  as  previously 
stated. 

Distinctive  Features 

The  devices  which  we  claimed  to  differentiate  this 
process  from  any  other  electrolytic  or  electro-chemical 
method  of  treating  sewage,  are  the  paddles  and  this 
introduction  of  lime.  The  former  are  claimed  to  pre- 
vent polarization,  break  up  solids  in  suspension  and 
agitate  the  sewage  so  as  to  bring  every  particle  there- 
of under  the  influence  of  the  electrodes,  keep  the  elec- 
trodes clean  from  any  deposit  and  mix  the  re-agents 
produced  electrolytically.  It  is  explained  that  polar- 
ization is  due  to  the  tendency  of  ions  to  part  with  their 
electric  charges  more  or  less  reluctantly,  the  positive 
ions  attracted  to  the  negative  pole,  for  example, 
tending  in  some  degree  to  remain  positive  and  thus 
repel  the  following  positive  ions  which  would  other- 
wise be  attracted.  The  effect  of  the  lime  will  be  refer- 
red to  later.  Another  feature  is  that  the  iron  plates 
are  not  diminished  in  volume  by  the  operation, 
since  they  are  short-circuited  with  a  zinc  plate,  thus 
preventing  decomposition  and  the  increased  resist- 
ance in  starting  the  current  experienced  in  using  the 
older  devices. 
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The  reports  of  Messrs.  Firth*  &  Travist  are  abs- 
tracted below. 

The  carbon  electrodes,  being  electro-chemically 
passive,  produce  hypochlorite,  with  its  sterilizing  ef- 
fect, from  the  common  salt  or  other  electrolytes  pre- 
sent. The  lime  solution  is  introduced  above  the  car- 
bon plates  because  if  introduced  below,  the  calcium 
base  being  more  easily  ionized  than  the  sosdium  base, 
calcium  hydroxide  rather  than  sodium  hypochlorite 
would  be  liberated. 

In  other  processes  using  iron  electrodes,  the  elec- 
trodes have  been  consumed  by  the  action  of  acid  ions 
liberated  from  the  electrolytes  and  producing  ferric 
hydrate  by  dissolving  the  iron  electrodes,  this  hydrate 
serving  as  a  coagulent.  In  the  Elmhurst  plant,  suffi- 
cient lime  is  added  to  neutralize  the  acid  ions  and  pre- 
vent any  eating  of  the  iron  electrodes.  The  calcium 
hydroxide,  being  readily  ionized,  liberates  nascent  oxy- 
gen from  the  hydroxy!,  while  the  positive  calcium  at 
the  cathode  reunites  with  water  to  form  calcium  hy- 
droxide again.  In  addition  to  this,  a  bulky  hydrated 
calcium  carbonate  is  produced  which,  with  any  ferric 
hydrate  formed,  furnishes  a  coagulent  which  settles 
out  in  a  few  minutes,  carrying  with  it  most  of  the  sus- 
pended matter. 

The  amount  of  lime  used  at  Elmhurst  averaged 
about  1,200  pounds  per  million  gallons.  Analysis 
shows  the  hardness  of  the  Elmhurst  water  supply  to  be 
102  parts  per  million,  and  the  lime  necessary  to  over- 
come this  496  pounds  per  million  gallons.  Tins  leaves 
about  700  pounds  per  million  gallons  of  lime  available- 
after  reducing  the  hardness.  It  appears  that  with  per- 
fectly soft  water  the  amount  of  lime  might  therefore 
be  decreased  by  about  500  pounds. 

The  electric  power  supply  is  alternating  current. 
2-phase,  220  volts,  60-cycle.  The  amount  used  for  a 
rate  of  25,000  gallons  a  day  was  18  to  20  amperes  at 
7l/z  volts,  or  about  one-fifth  of  a  horse-power.  As 
stated  above,  2  amperes  of  the  total  amount  go  to  the 
iron  electrodes  and  are  seriesed  eight  times,  giving  an 
efficiency  of  16  amperes  on  the  iron  electrodes.  It  is 
considered  that  with  an  increase  of  plate  area  in 
larger  machines,  the  voltage  could  be  proportionately 
reduced,  and  that  about  6  kw.  should  be  sufficient  to 
effect  as  high  a  degree  of  purification  as  attained  in 
these  tests. 

That  the  iron  electrodes  are  not  decomposed  would 
appear  from  the  fact  that  alter  running  for  two  and  a 
half  months  the  sharp  edges  of  the  electrodes  did  not 
show  any  signs  of  wearing  away,  nor  were  there  any 
indications  of  this  a  month  later.  Apparently  the  only 
reduction  in  thickness  of  the  plates  was  that  due  to 
fine  sand  which  was  deposited  on  them  for  the  sewage 
and  moved  over  their  top  surfaces  by  the  revolving 
paddles.  It  is  proposed  in  the  regular  sewage  puri- 
fication machines  to  place  the  electrodes  vertical,  al- 
lowing sand  and  other  heavy  matters  to  settle  in  the 
bottom,  where  they  can  be  drawn  oil. 

A  casual  inspection  shows  that  a  remarkable  result 
of  some  kind  is  produced  by  tin-  process,  the  effluent 
from  a  small  sedimentation  tank  coining  out  very  clear, 
and  that  caught  immediately  ^  it  leases  the  electro- 
chemical machine  showing  the  almost  instant  forma- 
tion of  (Iocs  of  material  w  hich  settle  to  the  bottom  and 
leave  a  clear  liquid  in  a  very  lew  minutes.  Applying 
lime  only  in  any  amount  would  not,  we  believe,  pro 

•  Englnoorof  Molntormnco,  Hurmn  >•<  S.-\vrr»,  llorough  of  quronr. 
t  ChonilMt.  Iliircan  of  Sown-,  Horonirli  of  (Jiii-t<ii«. 


duce  as  rapid  sedimentation.  The  effluent  in  the  large 
tank,  which  represented  the  accumulaton  of  four  or 
five  days  or  more,  was  very  clear,  although  with  a 
slight  yellow  tint,  and  had  a  very  slightly  perceptible 
odor,  and  that  not  unpleasant.  The  same  can  be  said 
as  to  the  odor  from  the  sludge  which  was  drawn  off 
from  the  settling  tank. 

The  chemist,  Mr.  Travis,  gives  several  pages  of 
data  containing  the  results  of  his  analyses,  both  chemi- 
cal and  bacterial.  About  six  weeks  after  the  plant 
was  started  in  operation,  sewage  which  originally  had 
a  bacterial  content  of  from  1  million  to  3</>  million, 
showed  260  directly  after  electrolytic  treatment  and 
106  after  passing  through  the  sedimentation  tank ; 
these  results  being  obtained  on  agar  plates,  48  hours 
incubation.  Gelatine  plates  after  48  hours  showed 
1,100  bacteria  directly  after  electrolytic  treatment  and 
250  after  passing  through  the  sedimentation  tank.  (  )n 
July  20,  raw  sewage  showed  20,000  acid-producing 
colonies  per  c.c.  and  treated  sewage  2  red  colonies  on 
lactose  litmus  after  48  hours*  incubation. 

The  cost  of  the  process  per  million  gallons  is  cal- 
culated by  Mr.  Firth  to  be  as  follows: 
Electricity  for  electrolysis  (not  including  pump- 
ing) at  3  cts.  per  kw.h  $4.32 

Lime  (941  lbs.  at  $6  per  ton,  97°A  calcium  oxide)  2.83 


$7.15 

Xo  estimate  is  made  of  cost  of  attendance  or  of 
pressing  and  disposing  of  sludge,  nor  of  overhead 
charges. 

A  larger  plant  is  now  being  built  to  be  installed  at 
Elmhurst,  about  20  feet  long  and  3  feet  square,  with 
vertical  electrodes. 


Pumping  Water  by  Compressed  Air 

By  Geo.  C.  Thompson 

MANY  industrial  plants  throughout  the  coun- 
try experience  considerable  difficulty  in 
securing  an  adequate  water  supply  from 
ordinary  sources  and  are  constantly  ex- 
pending smaller  or  larger  sums  for  the  improvement 
of  their  impaired  supply  or  the  creation  of  a  new 
source.  Ofttimes  it  is  necessary  to  resort  to  the  ex- 
pedient of  boring  an  artesian  or  deep  well  in  those 
sections  where  underlying  water  strata  are  known  to 
exist.  In  such  sections  there  are  usually  more  than 
one  stratum  to  be  found  at  variable  depths,  having 
a  channel  through  rock  crevices  or  "faults"  or  more 
commonly  in  a  startum  of  sand.  W  here  the  various 
water  strata  are  definitely  fixed  by  operating  wells 
and  the  quality  and  quantity  of  water  being  secured 
is  known,  it  is  comparatively  easy  to  determine  to 
which  stratum  the  well  should  be  drilled. 

There  are  two  classes  of  wells,  the  artesian  or 
flowing  well  and  the  deep  well;  the  majority  of  wells 
are  the  deep  or  pumping  wells,  the  water  rising  to 
some  distance  below  the  surface.  The  height  to 
which  the  water  rises  is  known  as  the  static  head  of 
the  well.  The  static  head  is  variable,  even  with  wells 
in  proximity  to  each  other  and  it  is  therefore  neces- 
sary to  install  some  type  of  pumping  device  to  force 
the  water  to  the  surface.  For  this  purpose,  after  long 
experiment  and  experience,  two  well  founded  and 
practical  systems  have  been  devised;  the  deep  well 
pump  system  and  the  air  lift  system.  <  >l  the  two  sys- 
tems this  article  proposes  to  deal  with  the  test  of  an 
air  lift  system  in  a  deep  well  at  the  North  Montgom 
cry,  Ala.,  works  of  the  Morris  Fertiliser  Company. 
The  depth  of  the  well  in  question  is   110  ft.,  and 
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the  source  of  supply  lies  in  a  16-ft.  stratum  of  sand, 
riu-  well  is  cased  with  standard  6-iu.  drive  pipe  for, 
383  fl  In  order  to  prevent  the  sand  from  obstructing 
and  Riling  in  the  drilled  hole  below  the  end  of  the 
drive  pipe,  a  JO- ft .  brass  strainer  was  '"washed"  in, 
having  attached  at  the  top,  15  ft.  of  4'  j  in.  black  pipe 
with  a  lead  collar  for  packing  off  to  the  6  in.  drive 
pipe  in  order  to  perfect  a  water  tight  joint. 

The  equipment  available  for  the  test  was  a  30  h.p. 
portable  boiler,  a  10  x  10  x  10  in.  steam  driven  air 
compressor.  An  ordinary  hot  water  or  range  boiler 
with  a  100  lb.  pressure  gauge  was  used  as  an  air  re- 
ceiver. I  laving  connected  this  equipment,  a  line  was 
dropped  into  the  well  and  the  static  head  was  ascer- 
tained to  be  41  ft.  below  the  surface. 

Three  principles  of  applying  the  air  lift  may  be 
used. 

First:  Forcing  air  into  the  well,  provided  the  drive 
pipe  or  outer  casing  is  air  and  water  tight  in  the  well, 


Fig.  1  Fig.  2  Fig.  3 

Three  methods  of  constructing  an  air  lift. 


around  the  outside  of  the  water  or  eduction  pipe. 
See  Fig.  1. 

Second:  Forcing  air  through  a  pipe  placed  within 
the  education  pipe.    See  Fig.  2. 

Third  :  The  running  of  an  air  line  between  the  educ- 
tion pipe  and  outer  casing  to  a  point  near  the  bot- 
tom of  the  eduction  pipe,  where  it  is  tapped  in.  See 
Fig.  3. 

For  reasons  of  economical  operation  it  was  decided 
to  utilize  the  principle  known  as  the  Pohle  system, 
Fig.  3,  but  before  making  the  installation  it  was  neces- 
sary  to  consider  the  elementary  principles  of  the  air 
lift.  First,  the  air  and  eduction  pipes  must  descend 
to  such  a  distance  below  the  static  head  water  level 
as  will  provide  the  desired  quantity  of  water  commen- 
surate with  the  ability  of  the  well  to  deliver  it.  Each 
well  in  this  particular  must  be  treated  independently 
and  separately.  Second,  the  diameter  or  area  of  the 
education  pipe  must  be  in  proper  proportion  to  the 
diameter  and  area  of  the  air  line.  That  is,  a  propor- 
tionate displacement  must  be  made  within  the  well 
casing,  regardless  of  the  air  pressure,  for  without  this, 
aeration  is  likely  to  occur,  the  air  ascending  to  the 
surface  through  the  water  in  bubbles.  The  volume  of 
water  and  air  admitted  for  passage  through  the  educ- 
tion pipe  must  be  properly  balanced.  While  there  are 
no  absolutely  fixed  ratios  for  calculating  the  proper 


displacement  for  ordinary  practice,  the  area  of  the  air 
line  should  be  approximately  one-tenth  the  area  of  the 
eduction  line.  For  example:  With  an  air  line  of  1  in. 
diameter  whose  area  is  0.7854  sq.  in.  the  eduction  line 
should  be  6  in.  diameter,  with  an  area  of  28.27  sq.  in. 

Placing  this  air  line  either  inside  or  outside  of  the 
eduction  pipe,  produces  an  impracticable  installation, 
as  in  the  former  case  the  ratio  of  displacement  is  1  to 
35  and  in  the  latter  1  to  36.  The  correct  proportion 
w  ould  be,  applying  usual  stock  sizes  of  pipe  carried 
by  the  smaller  supply  houses  as  follows :  Air  line  2  in. 
diameter,  area  3.14  sq.  in.;  eduction  line  6  in.  diam- 
eter, area  28.27  sq.  in.  The  ratio  in  this  case  is  1  to 
8.9,  which  while  it  does  not  comply  with  our  rule  of 
approximate  displacement  of  one-tenth,  provides  a  sat- 
isfactory installation. 

Having  decided  upon  the  method  of  applying  the 
air  lift  to  this  well,  it  was  now  necessary  to  ascertain 
the  quantity  of  water  the  well  would  yield  per  foot 
drafted  down  as  upon  this  basis  could  be  calculated 
with  reasonable  accuracy  the  total  capacity  of  the  well. 
From  the  data  thus  obtained  there  could  be  devised 
an  installation  that  would  give  the  desired  quantity  of 
water.  Two  means  of  ascertaining  this  in  formation 
are  available:  (1)  by  pumping  into  the  well  a  given 
quantity  of  water  in  a  certain  time,  or  (2)  by  lifting 
out  a  quantity  to  be  measured.  Of  the  two  methods, 
the  latter  is  considered  the  most  accurate  and  was 
therefore  adopted.  With  an  arbitrary  percentage  of 
submergence,  the  Pohle  system  was  installed.  In  or- 
der to  secure  the  full  efficiency  of  the  air  available  a 
nipple  was  screwed  upon  the  inside  of  the  eduction 
line  at  the  point  where  the  air  line  tapped  in  and  was 
turned  upward  in  order  to  force  the  air  under  the  col- 
umn of  water  between  this  point  and  the  surface  of  the 
water.  Later,  this  practice  was  found  to  be  wrong, 
owing  to  the  sand  and  silt  which  was  in  suspension 
while  pumping  settling  into  the  elbows  when  the  air 
pressure  was  removed,  thus  forming  a  permanent  ob- 
struction in  the  air  line  which  no  amount  of  available 
air  pressure  would  remove,  but  on  the  contrary  only 
] lacked  it  more  securely.  This  defect  was  corrected 
by  drawing  up  the  line  and  putting  in  a  sweeping 
elbow  fitting. 

For  the  eduction  pipe,  252  ft.  of  3  in.  black  iron 
pipe  was  installed,  tapped  16  ft.  from  the  bottom  by 
a  1  in.  air  line.  To  measure  the  water  discharged  a 
weir  was  constructed  provided  with  a  blow  box  and 
three  splash  boards  to  prevent  undulations  or  waves 
interfering  with  accurate  measurement  at  the  dis- 
charge. A  square  knife  edge  opening  was  cut  with 
exceeding  care  as  to  accuracy.  Three  feet  above  this 
opening,  a  nail  was  driven  in  the  side  of  the  weir  at 
the  same  level  as  the  bottom  of  the  discnarge  opening. 
Around  the  nail  a  piece  of  tin  was  tacked  hemispheri- 
cally  to  further  prevent  any  ripples  interfering  with 
the  measurement  of  the  depth  of  water  flowing  through 
the  opening. 

Having  made  all  necessary  arrangements,  the  start- 
ing pressure  required  was  calculated  by  comparing 
the  depth  of  the  submergence  in  feet  to  the  number 
of  pounds  air  pressure  required  to  raise  one  foot  of 
water.  0.434  lb.  air  pressure  will  raise  one  foot  of 
water:  our  submergence  in  this  case  deducting  the 
height  of  static  head  to  the  surface  and  the  length 
of  the  eduction  pipe  below  the  point  tapped  in  by 
the  air  line,  was 

252  ft.  —  41  —  16  =  195  ft.  submeregence 
195  ft.  X  0.434  lb.  =  84  lb.  starting  pressure 

With  a  steam  pressure  of  95  lb.  gauge  and  an  air 
pressure  of  85  lb.  the  compressor  pumped  65.448  cu. 
ft.  air  per  min.    When  the  air  was  released  upon  the 
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well  the  flow  began  almost  immediately.  The  quan- 
tity of  water  between  the  static  head  and  the  point  at 
which  the  air  line  was  tapped  in,  flowed  in  practically 
an  unbroken  stream,  after  which  the  flow  became  in- 
termittent, a  "chunk"  of  water  and  then  air  in  a  pendu- 
lum line  manner.  The  starting  gauge  pressure  was 
79  lb.  and  immediately  after  the  flow  began  dropped 
to  a  working  pressure  of  45j^  lb.  gauge. 

After  pumping  for  an  hour,  our  measurement  was 
taken  from  the  weir  and  the  flow  through  the  15  in. 
opening  was  ascertained  to  be  9-16  in.  or  88.25  gal. 
per  min.  to  which  was  added  weir  leakage  of  approxi- 
mately 1  gal.  or  a  total  flow  of  89.25  gal.  per  min. 

It  was  observed  that  the  difference  between  the 
starting  and  working  pressure  was  33J/2  lb.  From  this 
information  and  also  considering  the  quantity  of  wa- 
ter secured  and  the  yield  of  water  per  foot  it  is  evi- 
dent that  the  water  is  drafted  below  the  static  head. 
Having  already  calculated  that  0.434  lb.  air  pressure 
is  required  to  raise  one  foot  of  water,  then  2.31  ft.  o' 
water  is  raised  by  1  lb.  of  air  pressure.  It  was  there- 
fore calculated:  33^  lb.  air  X  2.31  ft.  =  77.38  ft.  draft- 
ed. This  figure  includes  the  pipe  friction  which  must 
be  deducted  to  ascertain  the  exact  depth  and  yield. 
The  friction  head  in  this  case,  pumping  89  gals,  per 
min.  236  ft.  through  a  3  in.  pipe,  was  approximately 
2.54  lb.  air  pressure  or  5.88  ft.  Therefore  the  actual 
pumping  head  was  77.38  ft.  +  41  ft.  —  5.88  ft.  =  112.5 
ft.  below  the  surface  and  the  yield  in  gal.  per  foot 
drafted  was 

89 

 =  1.24  gal. 

77.38  —  5.88 

The  well  now  stands :  static  head  41  ft.  from  surface ; 
pumping  head  112.5  ft.  from  surface;  yield,  1.24  gal. 
per  foot  drafted ;  percentage  of  submergence  47.5. 
Thus  to  secure  125  gal.  per  minute,  we  must  draft  125 
1.24  =  100  ft.,  and  the  total  head  would  be  100  ft. 
plus  41  ft.  static  head,  or  141  ft.  From  experience  it 
has  been  found  that  for  a  lift  of  141  ft.  the  proper  per- 
centage of  submergence  of  the  eduction  pipe  is  55  (sec 
table)  or  182  ft.  The  eduction  pipe  and  air  line  should 
then  descend  to  a  total  depth  of  323  ft.,  air  escaping 
around  the  outside  of  the  eduction  line. 

The  same  size  eduction  pipe  is  maintained,  but  in 
order  to  reduce  the  friction  in  the  air  line,  its  size  is 
increased  to  ]%  in.  to  a  point  10  ft.  above  where  the 
air  line  taps  the  eduction  line  and  on  account  of  lack 
of  room  between  the  6  in.  drive  pipe  casing  and  the 
eduction  pipe  it  is  found  necessary  to  allow  this  sec- 
tion to  remain  1  in.  A  condition  of  this  kind  should 
be  avoided  wherever  possible. 

The  installation  is  now  all  complete  for  delivering 
125  gal.  of  water  per  minute  to  the  surface.  The  size 
of  equipment  necessary  for  operation  is  as  follows: 
The  lift  of  100  ft.  requires  0.48  cu.  ft.  per  gal.  of  water 
(see  table).  The  volume  of  air  necessary  will  there- 
fore be:  125  gal.  X  0.48  cu.  ft.  —  60  cu.  ft.  per  min. 

The  starting  pressure  required  will  be  the  number 
of  feet  submergence,  less  the  static  head  multiplied  by 
the  pound  pressure  required  to  raise  one  foot  of  wa- 
ter, plus  friction  in  air  and  eduction  lines:  282  X  .434 
4-  8.2  =  130.5  11).  The  working  pressure,  including 
friction  in  both  air  and  eduction  pipes,  is  62  lb.  It  is 
readily  observed  from  the  foregoing  that  a  standard 
slow-speed,  high-pressure  ail'  compressor  with  a  piston 
displacement  of  75  to  80  ft.  per  min.  is  required,  allow- 
ing 20  per  cent,  ami  5  per  cent.  I'T  the  volumetric 
efficiency  of  the  compressor,  for  which  it'  belt  driven 
25  h.p.  should  be  pro>  ided, 
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Lbs.  Air 
Pressure 

Lift  Submergence     Percentage      Actual  Air     Not  including 


in  Feet 

in  Feet 

Submergence 

Per  Gal. 

friction 

20 

39 

66 

.20 

17 

40 

71 

64 

.26 

32 

50 

86 

63 

.30 

39 

60 

98 

62 

.35 

44 

80 

120 

60 

.41 

54 

100 

138 

58 

.48 

62 

125 

159 

56 

.60 

71 

150 

184 

55 

.68 

83 

175 

206 

54 

.74 

93 

200 

221 

52.5 

.80 

100 

250 

250 

50 

.96 

112 

Injection  of  Cement  Grout  Into  Water- 
Bearing  Fissures 

By  Francis  Donaldson,  New  York 

f  |^  I  I  I-',  direct  injection  of  cement  grout  into  water- 
I  bearing  fissures  as  a  means  of  checking  or 
JL  Stopping  the  flow  of  water  into  shafts  and  tun- 
nels has  been  experimented  with  for  a  decade 
or  longer,  and  seems  to  have  been  first  attempted  in 
Europe.  It  is  only  lately,  however,  that  the  process 
has  been  entirely  successful.  This  success  has  been 
accomplished  on  the  Catskill  Aqueduct,  now  under  con- 
struction by  the  city  of  New  York.  This  aqueduct  in- 
cludes a  number  of  deep  pressure  tunnels,  reached  bv 
shafts  for  both  waterway  and  construction  purposes. 
In  portions  of  these  shafts  and  tunnels  considerable 
underground  water  was  met.  The  contract  for  the  first 
of  these  tunnels  was  let  to  the  T.  A.  Gillespie  Com- 
pany; this  section  is  known  as  the  Rondout  syphon. 
It  leads  under  the  Rondout  valley  at  a  depth  of  from 
400  to  800  ft.,  and  is  about  5  miles  long.  The  engineers 
expected  that  considerable  water  would  be  encounter- 
ed, but  fortunately  this  was  not  the  case  except  at  one 
shaft,  known  as  No.  4,  which  penetrated  the  rock  at  a 
junction  between  limestone  and  conglomerate. 

Water-bearing  fissures  were  encountered  almost 
immediately.  At  a  depth  of  about  200  ft.  a  Mow  of 
1,500  gallons  per  minute  was  struck.  The  shaft  then 
contained  as  many  pumps  as  could  be  used,  and  it 
seemed  impossible  to  sink  it  further.  After  vain  ef- 
forts had  been  made  to  proceed.  John  I\  Hogan,  a 
division  engineer  of  the  Hoard  of  Water  Supply,  sug- 
gested that  a  cementation  of  the  fissures  be  tried.  The 
process  was  attempted  for  the  first  time  in  this  coun- 
try. 

Since  the  shaft  was  partly  full  of  water  it  was 
necessary  to  drill  grout  holes  with  a  diamond  drill. 
Platforms  were  placed  on  the  timbers  at  the  water 
level,  the  diamond  drill  was  installed,  and  six  00-ft. 
holes  were  (billed  in  the  bottom  of  the  shaft.  Several 
carloads  of  cement  were  pumped  through  these  holes 
into  the  lissures,  the  drill  casings  being  used  for  -rout 
pipes.  This  largely  cut  oil"  the  How  of  water  from  the 
bottom  and  sinking  could  then  proceed.  After  that, 
water-bearing  seams  were  grouted  as  soon  as  encoun- 
tered, and  the  contractor  was  able  to  finish  the  shafts 
and  tunnel  within  the  contract  time.  Shaft  Xo.  4  was 
a  rectangular,  timbered  construction  shaft  with  no  con- 
crete lining;  consequently  it  was  impossible  to  cut  oil 
any  of  the  water  coming  in  from  above  the  point  w  here 
grouting  was  first  attempted.    On  this  account  large 
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volumes  ol  water  had  to  be  pumped  until  the  tunnel 
w  as  finally  scaled. 

At  the  next  wet  shaft  the  writer  had  to  do  with  ad- 
vantage was  taken  of  the  experience  gained  at  shaft 
No.  4.  At  this  second  shaft.  No.  4  of  the  New  York 
City  s\ phon.  good  progress  was  made  until  a  depth  of 
about  100  ft.  was  reached.  The  first  hole  drilled  in  the 
bottom  below  this  depth  struck  a  stream  of  water;  the 
d.>\\  amounted  to  about  150  gallons  per  minute.  This 
was  plugged.  It  was  found  that  each  of  the  twelve 
holes  in  the  sump  cut  encountered  the  same  stream  of 
water.  e 

\-  -on  as  each  hole  cut  the  water-bearing  seam  it 
was  plugged  with  a  tapered  wooden  plug.  After  all 
the  holes  in  the  sump  had  been  drilled  and  plugged  in 
this  way  the  grout  connections  were  made  one  at  a 
time.  ^.  >  as  to  restrict  the  flow  of  water  into  the  shaft. 
Each  connection  was  made  with  a  piece  of  2-in.  or 
2.5-in.  iron  pipe  about  3  ft.  long,  threaded  at  one  end 
and  given  a  long  taper  at  the  other.  The  tapered  por- 
tion w  as  made  rough  on  the  outside  by  nicking  it  with 
a  chisel.  A  heavy  iron  stopcock  was  screwed  to  the 
pipe,  the  tapered  end  wrapped  in  several  thicknesses 
of  burlap,  the  wooden  plug  removed  from  the  drill  hole 
and  the  tapered  pipe  driven  in,  the  stopcock  being  left 
..pen.  This  was  the  most  exciting  and  the  wettest 
part  of  the  job.  After  the  pipe  had  been  driven  in  hard 
the  stopcock  was  closed. 

The  Grouting  Machine 

In  this  case  connections  were  placed  in  all  the  wet 
holes  before  grouting.  The  grouting  machine  or  tank 
used  on  the  aqueduct  was  the  Caniff  machine,  in  which 
the  grout  is  mixed  by  air.  It  is  built  like  an  air  lock 
with  a  door  on  the  top  through  which  cement,  sand, 
and  water  are  introduced,  and  has  a  2-in.  discharge 
opening  in  the  bottom  and  air  connections  top  and 
bottom.  The  discharge  opening  is  connected  to  the 
grout  hole  by  a  heavy  rubber  hose.  Another  2-in.  stop- 
cock is  placed  at  the  outlet  of  the  tank,  and  a  2-in.  by 
1  -in.  tee  is  placed  between  the  hose  and  the  cock  at- 
tached to  the  pipe  in  the  drill  hole.  Into  the  side  open- 
ing of  this  tee  a  1-in.  stopcock  is  screwed. 

The  machine  is  installed  at  the  bottom  of  the  shaft, 
and  is  connected  to  one  of  the  holes  and  also,  to  the 
high-pressure  air  supply.  The  2-in.  stopcock  on  the 
machine  is  closed  and  the  other  is  opened.  The  door 
in  the  top  is  opened,  a  sack  of  cement,  three  or  four 
buckets  of  water,  and  (if  the  cavity  to  be  filled  is  large) 
a  sack  of  fine  sand  are  poured  in,  the  air  connection  at 
the  bottom  is  opened  and  the  air  allowed  to  bubble 
through  and  mix  the  grout.  Then  very  quickly  the 
door  is  closed,  the  lower  air  connection  is  closed,  and 
the  discharge  connection  and  the  upper  air  connection 
are  opened,  and  the  air  enters  and  drives  the  grout  into 
the  cavity.  A  man  stationed  at  the  1-in.  stopcock 
keeps  opening  it  a  crack;  when  air  shows  instead  of 
grout  he  closes  the  2-in.  stopcock  and  the  machine  is 
recharged.  If  the  cavity  is  open  the  charge  is  pushed 
in  in  three  or  four  seconds.  By  working  continuously 
more  than  1,000  batches  can  be  placed  in  twenty-four 
hours. 

The  grouting  of  the  fissure  was  successful  and  sink- 
ing was  resumed.  About  50  ft.  further  down  another 
water-bearing  fissure  was  drilled  into,  and  this,  instead 
of  being  open,  was  filled  with  sand  formed  by  ,the 
crushing  of  metamorphic  gneiss  due  to  folding;  this 
sand  was  carried  up  out  of  the  drilled  holes  in  large 
quantities  by  the  water.  Grout  will  not  permeate 
sand,  and  it  was  necessary  to  continue  drilling  holes 


and  pumping  in  grout,  increasing  the  pressure  at  the 
end  from  100  to  400  and  500  lbs.  to  the  square  inch. 
The  sand  was  tamped  so  full  like  sandstone  and  con- 
tained balls  of  grout  from  the  size  of  a  fist  to  as  large 
as  a  man's  head. 

The  most  difficult  grouting  on  the  aqueduct  was 
done  on  the  Hudson  syphon,  which  is  a  deep  syphon 
tunnel  under  the  Hudson  river  at  a  depth  of  1,100  ft. 
below  tidewater.  The  shafts  were  sunk  by  the  city 
forces,  after  which  the  contract  for  the  driving  and 
lining  of  the  tunnel  and  lining  the  shafts  was  let. 
About  150  ft.  from  the  foot  of  the  east  shaft  the  head- 
ing cut  a  water-bearing"  fissure  which  flowed  about  300 
gallons  per  minute.  The  full  flow  did  not  develop  until 
the  cut  was  blasted.  The  problem  then  was  to  grout 
this  flow  against  a  hydrostatic  pressure  of  500  lbs.  per 
square  inch,  with  no  solid  rock  to  which  to  make  grout 
pipe  connections.  This  problem  was  finally  solved  by 
the  construction  of  a  concrete  bulkhead  8  ft.  thick 
across  the  full  section  of  the  head.  The  concrete  was 
mixed  in  proportions  of  1  :2 :4,  and  was  heavily  rein- 
forced with  rails  set  into  holes  drilled  laterally  into  the 
sides,  roof  and  floor  of  the  tunnel.  Grout  pipes  leading 
into  the  fissure  were  set  through  the  bulkhead.  After 
the  concrete  had  set  for  a  week,  grout  was  forced  into 
the  fissure,  first  by  the  pneumatic  process  with  a  high 
pressure  air  compressor,  and  finally  by  means  of  a 
high  pressure  plunger  pump  which  forced  water  in- 
stead of  air  into  the  grout  tank.  Pressures  were  reach- 
ed in  this  way  up  to  1,000  lbs.  per  square  inch. 

In  driving  or  sinking  through  rock  containing  a 
large  number  of  seams  carrying  small  quantities  of 
water,  it  is  not  practicable  to  stop  and  grout  each 
seam  as  described  above.  In  this  case  it  is  advisable 
to  increase  the  section  of  tunnel  or  shaft  sufficiently 
to  allow  for  a  heavy  concrete  lining.  Drains  should 
be  provided  opposite  all  the  water-bearing  fissures  to 
carry  off  the  water  while  the  lining  is  being  placed. 
After  the  concrete  has  secured  sufficient  strength,  the 
drains  may  be  grouted.  By  a  combination  of  these 
two  methods  it  should  be  possible  to  penetrate  any 
firm  rock,  no  matter  how  much  water  it  contains. 


Wind  Stress  on  Roofs 

Contributed  by  G.  D.  Mills 

THE  consideration  of  the  force  which  the  wind 
exerts  on  a  roof  slope  is  one  of  grave  import- 
ance when  the  roof  is  steep.  While  there  is 
a  diversity  of  opinion  held  by  engineers,  rela- 
tive to  the  method  by  wdiich  this  force  should  be  de- 
termined on  different  slopes,,  the  ultimate  results  ar 
rived  at  do  not  differ  widely.  It  is  conceded  that  w  ind 
usually  blows  in  a  horizontal  direction,  but  it  is  as- 
sumed that  the  effect  on  the  roof  is  perpendicular  to 
the  slope,  and  that  the  maximum  force  exerted  hori- 
zontally, in  a  violent  hurricane,  never  exceeds  40  lbs. 
to  the  square  foot  of  roof  surface.  It  is  also  evident 
that  the  full  effect  of  this  force  will  be  realized  on  a 
very  steep  roof  or  a  slope  having  an  angle  of  60  deg. 
with  the  horizontal,  wdiile  a  comparatively  low  slope 
cannot  offer  a  great  amount  of  resistance  to  the  wind. 
Wind  pressures  cannot  be  determined  with  any  degree 
of  accuracy.  Refinement  in  this  direction  seems  to  be 
more  a  matter  of  good  judgment  than  of  elaborate  cal- 
culation. 

The  generally  accepted  formula  for  determining 
wind  pressures  on  roof  slopes  is  Un w  in's  or  Hutton's. 
but  it  is  necessary  to  use  Logarithms  when  applying 
it,  and  its  use  is  therefore  restricted  to  those  who  can 
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readily  apply  a  table  of  Logarithms  in  the  calculation. 
The  formula  reads  as  follows: 

Normal  Pressure  =  Horizontal  Pressure  sin.  c. 
(1.84  cos.  c  —  1). 
In  which 

Normal  pressure  =  pressure  at  right  angles  to  slope 
c  =  angle  between  chord  and  rafter  of  roof  (1.84  cos. 
c.  —  1)  is  the  exponent  of  sine  c. 

From  the  conceded  maximum  horizontal  wind  pres- 
sure of  40  lbs.  per  square  foot  the  formula  reads: 

Normal  pressure  =  40  sin  c  (1.84  cos  c  —  1) 

The  results  obtained  by  the  application  of  this 
Formula  can  be  duplicated  closely  by  simple  graphics, 
described  in  Fig.  1,  which  may  be  applied  direct  to  the 
elevation  of  the  roof  in  a  few  moments,,  without  any 
calculation  whatsoever. 

The  graphics  are  applied  as  follows :  Erect  a  line 
vertical  to  the  slope,  as  a.e.,  also  one  parallel  to  the 
roof  chord  as  a.b.,  set  the  dividers  to  40  on  some  con- 
venient scale,  and  commence  at  point  "a."  From  a  to 
b,  from  b  to  c,  from  c  to  d,  and  from  d  to  e.  If  a.e.  is 
measured  with  the  same  scale  the  dividers  were  set  to, 
it  will  record  the  number  of  pounds  per  square  foot  of 
wind  pressure  vertical    to    the    slope,  and  duplicate 
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closely  the  results  obtained  by  applying  LJnwin's  or 
Mutton's  formula  within  a  small  fraction,  in  all  the 
roof  pitches,  from  1/6  pitch  to  a  60  deg.  roof. 

In  order  to  compare  the  operation  of  the  graphics 
with  the  Unwin  or  Ilutton  formula,  I  have  devised  a 
formula  from  the  graphics,  which  is  derived  as 
follows:  The  angle  at  a  is  equal  to  the  angle  between 
the  chord  .and  rafter  of  roof  as  the  alternate  angles  arc 
equal  (Euclid  I,  29)  and  the  angle  at  c  is  equal  to  the 
angle  at  a  because  a  b  is  equal  to  b  c  (Euclid  I.  5).  and 
a  c  equals  40  x  cos  c  x  2.  Hut  of  b  c  were  extended 
until  it  intersected  the  vertical  leg  of  the  right  angle, 
the  extended  line  would  be  equal  to  b  c  (Euclid  111. 
31),  and  therefore  a  c  =  80  x  cos  c.  The  length  a  <l 
is  found  by  deducting  40  from  a  c  and  a  e  can  be  deter- 
mined by  Euclid  I,  47,  a  e  :  d  c'  a  d\  from 
which  we  may  write  the  formula 

Normal  Pressure  =  V  40s  —  (80  cos  c  —  40)- 

Following  will  be  found  a  Wind  Stress  Table  of  the 
pitches  in  more  general  u-e.  The  angles  arc  derived 
from  the  tangents,  tangent  1  <>  pitch  :  1/6  •*■  #  : 
.33333  +  tangent  14  pitch  =  J4  +  XA  =  -5.  etc.  The 
results  for  the  Unwin  or  Ilutton  formula  and  also  the 
graphics  have  been  calculated  with  a  table  of  five  place 
I ,( igarithms. 

A  60  deg.  roof  limits  the  operation  of  the  graphics 
because  in  Fig.  1  at  60  deg.  all  sides  of  the  triangle 
a  b  c  are  equal,  therefore  c  d  is  equal  to  a  c  and  d  e 
falls  on  the  line  vertical  to  the  slope.  The  limiting 
angle  57  deg.  —  4  ft.  —  40  in.  in  operation  of  the  Un- 
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Normal  Normal 
Pressure  Pressure 


Pitch 

Tangent 

Angle 

Sine 

Cosine 

Unwin 

Graphic 

or  Ilutton 

lbs. 

1  v.  - 

ION. 

I/O 

.33333+ 

18°-26' 

..)  lOlo 

,y4oDU 

i  ~ 
1 1 . 

1  7  ft 
X  i  .0 

1/4 

.5 

26°-34' 

.44724 

.89438 

23.8 

24.5 

1/3 

.66666+ 

33°-4l' 

.1 55464 

.83214 

29.2 

29.9 

1/2 

I. 

45° 

.7071 

.7071 

36. 

36.4 

2/3 

1.33333+  53°-8' 

.80004 

.59996 

39.1 

39.2 

3/4 

1.5 

56°-19' 

.83214 

.55464 

39.S 

39.7 

57°-4'-40" 

.54348 

40. 

60° 

.5 

40. 

win  or  Hutton  formula  is  found  as  follows.  The  log- 
arithm of  1.84,  which  is  0.26482,  is  deducted  algebrai- 
cally from  .1  in  order  to  determine  the  logarithm  01" 
the  cosine,  which  is  1 — .73518,  and  the  sum  of  the  two 
logarithms  equals  logarithm  0.00000  —  1.  The  re- 
maining operation  is  1  minus  1  plus  x  40. 

It  is  interesting  to  note  the  small  difference  which 
exists  in  the  variety  of  roof  pitches,  between  the  gen- 
erally accepted  Unwin  or  Ilutton  formula,  and  the 
graphics.  The  graphics  express  all  that  was  intended 
in  the  Unwin  or  Hutton  formula  with  an  even  greater 
degree  of  accuracy. 


Concrete  "  Lumber  "  for  Mine  Shafts 

FIVE  shafts  on  the  Mesaba  Iron  Range  under 
construction  last  summer  by  the  Oliver  Iron 
Alining  Company  are  lined  with  concrete  sets 
and  live  new  power  plants  to  operate  the  shafts 
are  being  constructed  of  concrete  building  blocks. 
These  shaft  sets  and  building  blocks  are  made  at  a  cen- 
tral cement  products  plant  at  Hibbing,  Minn.,  and 
shipped  to  the  different  mines,  a  maximum  distance 
of  00  miles.  The  plant  consists  of  a  crusher,  bucket 
elevator,  revolving  screen,  one  concrete  mixer,  one 
concrete  block  machine,  a  pocket  divided  into  three 
divisions,  one  for  sand,  one  for  gravel,  and  one  for 
"over-size,"  two  steam  rooms,  and  a  casting  room 
equipped  with  an  overhead  travelling  crane. 

Handling  Concrete  Materials 

Cement  required  is  delivered  in  railroad  cars  on  a 
trestle  at  an  elevation  of  21  ft.  above  the  casting  room 
lloor,  and  is  unloaded  directly  from  the  car  onto  the  ce- 
ment storage  lloor.  Sand  and  gravel  are  obtained  from 
stripping  the  Sellers'  Pit,  a  distance  of  about  1  mile 
from  the  plant.  This  material  is  loaded  on  Stripping 
ens  with  a  steam  shovel  and  hauled  to  a  large  Stock- 
pile near  the  plant.  From  the  stockpile  the  material  is 
again  loaded  011  small  cars,  trammed  by  hand  and 
dumped  into  the  crusher.  The  product  from  the  erush- 
ei  is  discharged  onto  the  bucket  elevator  which  raises 
it  to  the  cylindrical  revolving  screen  perforated  with 
\s -in.  diameter  holes  in  the  first  section  and  with  1  -in. 
holes  in  the  second.  All  aggregate  passing  the  smaller 
holes  is  termed  sand  and  that  passing  the  1  -in.  holes  is 
termed  gravel.  "Over-size"  is  returned  to  the  crusher 
tor  recrushing  or  it  may  be  used  for  foundation  work. 

From  the  bin  the  aggregate  is  loaded  from  spouts 
and  brought  to  the  mixer  in  a  charging  car  divided  into 
three  sections  to  hold  the  required  amounts  of  sand  and 
gravel.  Cement  is  poured  into  the  car  from  sacks  be- 
fore discharging  into  the  mixer.  The  mixed  concrete 
is  ponied  from  the  mixer  into  a  distribution  car  ;  thence 
through  a  chute  to  the  block  machine,  or  it  is  dumped 
directly  from  the  mixer  through  a  chute  into  a  car  on 
the  mixing  lloor  and  trammed  by  hand  to  the  casting 
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room  where  it  is  poured  directly  into  the  steel  forms 
for  making  concrete  sets. 

Shaft  Members 

The  -halt  members  arc  cast  in  steel  forms  to  shapes 
•  1 1  exactly  the  same  dimensions  as  timber  sets  for  the 
same  size  of  shaft.  Thus  no  changes  are  necessary  in 
the  various  standards  of  equipment  worked  out  in  the 
different  wood-lined  shafts  which  are  already  con- 
structed. The  reason  for  using  concrete  sets  instead 
of  timber  is  to  eliminate  lire  risk  and  to  insure  per- 
manence. In  the  ordinary  wood-lined  shafts  it  has 
been  found  that  the  timbers  soon  decay,  and  after  4  or 
;  j  ears  the  shaft  requires  continual  repairs. 

bach  >haft  set  consists  of  two  wall  plates,  two  end 
plates,  each  12  ins.  square,  two  dividers,  10  ins.  wide 


Section  A-A 

Concrete  slab  lining  behind  concrete  sets  of  mine  shaft  in  Minnesota. 


placed  to  carry  the  weight  of  all  sets  above.  In  calcu- 
lating the  weight  to  be  imposed  on  these  bearers  no 
account  is  taken  of  the  side  pressure  from  the  shaft. 

Starting  at  the  collar  of  the  shaft,  the  first  bearers 
are  supported  by  two  reinforced  concrete  beams,  20  ins. 
wide  by  30  ins.  deep.  These  beams  are  placed  not  less 
than  4  ft.  underground  to  form  a  foundation  to  carry 
the  first  section  of  shaft  lining. 

The  cost  of  concrete  sets  laid  down  at  the  shaft 
ready  for  lowering  is  about  twice  as  much  as  for  tim- 
ber sets,  and  the  labor  of  installation  is  increased  but 
slightly,  due  to  the  additional  weight. 

The  five  concrete-lined  shafts  and  power  plants  are 
located  at  the  following  mines :  Philbin  mine  at  Hib- 
bing,  Duncan  mine  at  Chisholm,  Wanless  and  Shiras 
mines  at  Sharon,  and  Minnewas  mine  at  Eveleth.  Each 
of  these  shafts  is  about  200  ft.  deep. 

Underground  Pumping  Station 

The  company  has  constructed  successfully  an  un- 
derground pump  station  at  the  Leonidas  mine,  consist- 
ing of  steel  supports  spaced  on  4-ft.  centres  and  con- 
crete slabs  for  lining  the  walls  and  roof.  The  station 
is  438  ft.  below  the  surface  and  accommodates  two 
cranloand-flywheel  Prescott  Corliss  pumping  engines 
and  one  compound  direct-acting  Prescott  relay  pump. 
The  steel  sets  comprise  uprights  of  8-in.  I-beams 
placed  on  4-ft.  centres,  15-in.  I-beam  rafters  and  a  bot- 


UNDERGBOUND   PUMPING  STATION 


ex 


Lining  Stab 


Half  Pbn  and  Elevation  of  Side  Wall  Plate 


V 

5  KQO 

1_ 

u 

II 


-i  Bolt 


L 


Half  Plan  and  Elevation 
.jf  End  Wall  Plate 

Details  of  the  separately  moulded  concrete  "lumber"  for  shaft  bracing. 


,-..-60— 
Divider 


Stryctural  Steel  Ladder  with  Cover  Bar 
and  Renewable  Punga 
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and  12  ins.  deep,  eight  9  x  9-in.  stuttles,  and  fifty-six  4 
x  12-in.  slabs  for  lining.  The  sets  are  spaced  on  5-ft. 
centres.  Each  set  is  hung  from  the  one  above  by 
twelve  1^2-in.  bolts.  At  intervals  of  a  maximum  dis- 
tance of  80  ft.  steel  bearers,  consisting  of  a  single  12- 
in.  I-beam  under  each  centre  divider  and  two  12-in. 
channels  ("spaced  2  ins.  back  to  back  to  allow  the  hang- 
er bolts  to  pass  through)  under  the  end  plates,  are 


torn  chord  of  angles  2  ft.  above  the  top  of  the  uprights 
to  increase  the  head  room.  All  field  connections  are 
bolted.  Concrete  slabs,  4  ins.  thick,  12  ins.  wide  and  4 
ft.  long,  reinforced  both  sides  for  a  pressure  of  350  lbs. 
per  square  foot,  are  placed  horizontal1.}'  and  backed 
with  broken  rock  tamped  in.  At  the  top  of  the  up- 
rights blocking  is  carried  back  to  solid  rock. 

W  aterproofing  was  accomplished  by  dipping  the 
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slabs  in  hot  tar  and  setting  them  in  neat  cement.  Tar 
paper  was  used  to  carry  off  the  water,  which  fell  in 
sheets,  until  the  cement  could  set.  Two  coats  of  white 
cold  water  paint  were  applied  after  the  slabs  were  in 
place.  A  recent  inspection  disclosed  a  perfectly  dry 
underground  station. 

The  cement  products  plant  is  operated  under  the 
supervision  of  the  general  superintendent  of  the  Hib- 
bing  District.  Work  at  the  shafts  is  directed  by  the 
general  superintendents  of  the  districts  in  which  shafts 
are  located.  Designs  were  prepared  in  the  office  of  the 
chief  engineer  of  the  company  at  Duluth,  Minn. — En- 
gineering Record. 


A  New  Type  of  Greosoting  Plant 

ACREOSOTING  plant  of  novel  type  now  being 
tried  in  Scotland  has  as  its  special  features 
an  entirely  new  design  of  the  treating  plant, 
a  very  high  pressure  for  this  impregnation. 
The  retort  consists  of  three  horizontal  cylinders  33 
in.  diameter  and  2Sf/2  ft.  long,  mounted  between  two 
end  plates  or  disks  which  have  openings  to  receive  the 
cylinders  and  are  carried  by  a  central  longitudinal 
shaft.  The  entire  machine  is  immersed  in  an  oil  tank 
which  is  kept  filled  to  the  level  of  the  shaft.  The  gen- 
eral arrangement  is  shown  in  the  accompanying  cut. 
The  end  plates  are  driven  intermittently  by  gearing  in 
such  a  way  that  every  four  minutes  the  retort  revolves 
through  an  angle  of  120  deg.  The  movement  occupies 
18  sec,  the  retort  being  then  at  rest  for  3  min.  42  sec. 

In  the  first  position,  with  two  of  the  cylinders  above 
the  level  of  the  tank,  the  cylinder  at  the  right  is  in  line 
with  the  feed  trough  (above  the  end  of  the  tank)  and 
a  charge  of  24  ties  is  pushed  in  by  a  ram.     The  frame 


Sectional  elevation  of  rcvolvlntf  triple  retort  lor  creosotlnK  lies. 


then  revolves  (clockwise)  120  deg.,  immersing  the 
cylinder  in  the  tank.  After  60  sec.  (t<»  allow  the  fluid 
to  completely  fill  the  cylinder),  sealing  pistons  move 
out  and  close  the  ends  of  the  cylinder  in  12  sec.  A 
pressure  of  -100  to  500  |l>s.  in  tin-  cylinder  is  then  raised 
by  pumps  in  12  sec.  and  maintained  tor  2  min.  (1  sec, 
followed  by  a  release  in  I J  sec,  completing  the  4-min. 
peril  id. 

The  frame  then  revolves  120  deg.,  bringing  the  cyl- 
inder out  of  the  tank  (and  immersing  the  second  cylin- 
der). Other  sealing  pistons  again  close  the  end-,  while 
a  vacuum  is  created  to  withdraw  a  proportion  of  the 
creosote.  The  frame  then  revolves  through  120  deg., 
Completing  its  revolution,  when  the  charging  ram 
pushes  in  a  new  charge  of  ties,  thus  pushing  out  the 

•  Abstractor  iin  nrtleloln  The  Engineer,  of  London. 


treated  ties  at  the  other  end.  The  operations  are  the 
same  with  each  of  the  three  cylinders,  so  that  at  each 
4-min.  interval  a  charge  of  24  treated  ties  is  ejected. 

The  partial  recovery  of  oil  from  the  wood  is  one 
of  the  features  of  the  system  (which  is  termed  the 
"save-oil"  system),  and  a  series  of  tests  of  this  pro- 
cess and  the  full-cell  process  showed  results  as  follows  : 

Save-oil  Full-celt 

process  process 

Average  increase  in  weight  per  tie  .    21.22%  30.509o 

Average  creosote  per  cu.  ft   7.04  lb.  9.97  lb. 

Average  creosote  per  tie   2.18  gal.  3.09  gal. 

The  planf  can  be  adapted,  however,  for  the  full-cell 
creosoting  process  or  for  the  zinc-chloride  process,  the 
vacuum  treatment  being  then  omitted.  The  operation 
is  continuous  and  rapid,  and  gives  an  output  of  360  ties 
per  hour.  The  plant  is  compact  and  occupies  compara- 
tively little  space,  but  has  considerably  more  machin- 
ery than  a  plant  of  the  ordinary  type.  It  works  also 
on  the  principle  of  high  pressure  maintained  for  a  short 
period,  the  actual  pressure  period  being  but  a  few 
minutes  instead  of  several  hours.  However,  the 
amount  of  oil  forced  into  the  wood  is  said  to  be  greater 
than  by  the  ordinary  process.  Ties,  poles,  bridge  tim- 
bers and  paving  blocks  can  be  treated  in  the  same  way. 

The  new  process  and  plant  are  owned  bv  the  Save- 
oil  Creosoting  Company,  Dickson  Street,  Glasgow, 
Scotland.  Experiments  were  made  first  at  the  Royal 
Technical  College,  Glasgow,  and  as  a  result  of  these  a 
complete  plant  has  been  erected  at  the  creosoting 
works  of  the  Glasgow  and  Southwestern  Railway. 


The  problem  of  durably  tight  joints  was  paramount 
in  the  design  of  the  pipe  castings  adjoining  the  00-in. 
diameter  section  valves  in  the  city  tunnel  of  the  Cats- 
kill  Aqueduct,  according  to  the'  1913  report  of  the 
Board  of  Water  Supply  of  New  York  City.  Research 
did  not  reveal  any  gasket  satisfactory  lor' the  purpose 
except  wire  cloth  coated  with  red-lead  paste.  After 
experiments  in  the  laboratory,  it  was  decided  that  two 
layers  of  40-per-inch  mesh  bronze  wire  cloth  coated 
heavily  with  red  lead  would  make  a  satisfactory  gas- 
ket, if  the  paste  were  allowed  to  set  properly.  The 
alternative  was  ground  joints  ;  but  no  precedent  for 
them  with  diameters  of  more  than  30  in.  could  be 
found.  It  was  decided,  however,  that  if  a  30-in.  joint 
could  be  made  successfully,  8-ft.  joints  could  be  also, 
and  as  a  result  they  were  specified  for  some  of  these 
castings. 


Announcement  is  made  of  the  death  on  active  ser- 
vice of  a  son  of  Lord  Cowdray,  President  of  the  well- 
known  London  contracting  linn  of  Messrs.  S.  Pearson 
&  Son,  Limited.  In  railway  and  engineering  circles 
all  over  the  world  the  name  of  Lord  Cowdrav's  firm 
is  esteemed  for  its  ability  and  integrity.  Lord  Cowdray 
himself  has  built  railways  and  pioneered  many  im- 
portant commercial  schemes  in  various  parts.  Sym- 
pathy with  him  in  his  present  bereavement  is  world- 
wide in  constructional  circles. 


I  he  Dominion  Government  has  appointed  a  special 
committee  to  enquire  into  the  development  of  iron  ore 
mining  in  Canada.  In  this  connection  owners  or  oper- 
ator of  iron  ore  property  are  requested  to  facilitate 
this  enquiry  by  communicating  with  the  Deputy  Min- 
ister of  Mims.  Ottawa,  or  the  secretary  of  the  com- 
mittee, Mr.  J.  McLcish,  who  will  furnish  a  schedule 
oi  questions  covering  the  information  required  In- 
die committee. 
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Personal  Mention 


Mr  lack  McDonald,  a  bridge  builder  at  Hope,  B.C., 
dud  in  a  \  .nu'iuiviT  hospital  recently  as  the  result  of  a  fall. 

The  Canada  Gazette  announces  officially  the  appointment 
of  Mr  K.  S.  Gourlay  and  Mr.  John  Laxton  as  Harbor  Com- 
missioners of  Toronto. 

Mr.  A.  W.  Wheatley,  general  manager  of  Canadian  Loco- 
motive Company,  has  left  Kingston,  Ont.,  ,on  a  business 
trip  to  Kngland.  It  is  assumed  that  he  will  endeavor  while 
abroad  to  obtain  contracts  from  several  European  countries. 

Mr.  II.  S.  Van  Scoyoc,  of  Montreal,  who  has  been  ap- 
pointed chief  engineer  of  the  new  highway  to  be  construct- 
ed between  Toronto  and  Hamilton,  has  had  a  wide  experi- 
ence in  building  highways  in  Canada  and  the  United  States. 
In  addition  to  constructing  roads  in  nearly  every  province 
of  the  Dominion,  he  was  for  five  years  engaged  on  municipal 
work  in  the  United  States,  most  of  this  period  being  en- 
gaged on  permanent  highways.  The  new  Toronto-Hamilton 
road  is  to  be  constructed  of  concrete,  and  Mr.  Van  Scoyoc 


Mr.  H.  S.  Van  Scoyoc. 


lias  for  some  time  specialized  in  this  form  of  construction. 
He  has  also  had  some  experience  in  railroad  building.  Mr. 
Van  Scoyoc  is  a  graduate  in  civil  engineering,  an  Associate 
Member  of  the  American  Society  of  Civil  Engineers,  and  a 
Member  of  the  American  Society  of  Engineering-Contrac- 
tors, ihe  American  Road  Builders'  Association,  and  the  Am- 
erican Society  of  Engineers,  Architects  and  Constructors. 

Mr.  A.  I.  Davis,  a  graduate  in  Mining  of  the  University  of 
Toronto,  has  been  appointed  mining  engineer  for  the  United 
States  Gypsum  Company  at  Fort  Dodge,  Iowa. 

Mr.  H.  W.  Scott  has  resigned  as  manager  of  the  Mont- 
real office  of  the  Jeffrey  Manufacturing  Company  to  be- 
come associated  with  Mr.  H.  C.  Freeman  under  the  firm 
name  of  Freeman,  Scott  &  Company,  engineers  and  con- 
tractors, of  141  Milk  Street,  Boston. 

Mr.  X.  C.  Xailor,  manager  of  the  machinery  department 
of  the  Canadian  Fairbanks-Morse  Company,  has  resigned  to 
enter  partnership  with  Mr.  C.  S.  Rindsfoos,  secretary-trea- 
surer of  the  Foundation  Company,  of  New  York  City,  form- 
ing the  United  States  Purchasing  Company.  The  new  com- 
pany aims  at  effecting  the  economical  purchase  of  machinery 
and  supplies  for  contractors  and  industrial  corporations. 


Obituary 

Mr.  Cosmo  Cartwright,  a  graduate  in  Mining  of  Queen's 
University,  Kingston,  Ont.,  died  October  28,  aged  32. 

Mr.  W.  A.  McLeod,  managing  director  of  the  Stewart 
Machinery  Company,  died  suddenly  a  few  days  ago  at  Sas- 
katoon, Sask.,  where  he  was  on  a  business  trip. 

Mr.  Edwin  R.  Babington  passed  away  at  his  home,  43 
Lee  Avenue,  Toronto,  on  October  30.  He  was  born  in  Lon- 
don, Ont.,  in  1848,  and  was  a  well-known  architect  in  To- 
ronto for  over  twenty  years. 

Mr.  Donald  McDermid,  who  constructed  bridges  and 
other  similar  works  for  the  Canadian  Pacific  Railway  in 
various  parts  of  the  Dominion,  died  recently  at  his  residence 
in  Toronto,  aged  70  years.    He  was  a  native  of  Scotland. 


Mainly  Constructional 

East  and  West — From  Coast  to  Coast 


EASTERN  CANADA 

At  Montreal,  Que.,  damage  to  the  extent  of  $20,000  was 
caused  by  a  fire  which  broke  out  recently  in  the  Glasgow 
Drug  Hall,  Notre  Dame  Street  West. 

In  a  fire  which  occurred  recently  at  Halifax,  N.S.,  sev- 
eral buildings  were  completely  destroyed  and  others  serious- 
ly damaged.    The  loss  is  estimated  at  about  $125,000. 

It  is  reported  that  a  feldspar  plant  will  be  erected  at 
Kingston,  Ont.,  in  the  near  future.  Mr.  C.  Sclmell,  of 
Paterson,  N.J.,  visited  that  city  recently  to  select  a  suitable 
site. 

The  St.  John,  N.B.,  city  council  has  voted  $30,000  to- 
wards a  special  fund  for  carrying  out  street  improvements. 
The  main  object  is  the  relief  of  unemployment  during  the 
winter. 

The  Port  Dalhousie,  Ont.,  Board  of  Trade  has  pre- 
pared a  by-law  to  submit  to  the  ratepayers  next  January 
to  authorize  the  construction  of  a  water-works  system  for 
the  town. 

At  London,  Ont.,  there  is  a  proposal  on  foot  to  con- 
struct a  municipal  sewage  disposal  plant  to  accommodate 
the  east  end  of  the  city.  A  site  for  the  proposed  works  is 
being  obtained. 

At  Sarnia,  Ont.,  a  new  post  office  and  customs  house  has 
been  completed  for  the  Public  Works  Department.  The 
work  of  construction  was  carried  out  by  Mr.  Geo.  R.  Proc- 
tor, contractor,  Sarnia. 

The  basement  of  what  promises  to  be  one  of  the  largest 
Roman  Catholic  churches  in  Northern  Ontario  is  in  course 
of  construction  at  North  Bay.  When  finished  the  church 
will  cost  about  $100,000. 

At  Barton,  Ont.,  Mr.  J.  B.  Nicholson,  Township  Engi- 
neer, is  submitting  a  report  on  estimates  of  the  total  cost 
of  installing  a  sewerage  system  in  the  township  at  a  total 
cost  estimated  at  $257,863. 

A  committee  of  the  Dundas  Board  of  Trade  is  investi- 
gating a  suggestion  in  favor  of  recommending  the  Town 
Council  to  employ  an  engineer  and  general  overseer  of  the 
public  works  of  the  municipality. 

At  London,  Ont.,  the  factory  of  the  Dominion  Brass 
.Corporation  and  the  plant  of  the  C.  N.  W.  Shoe  Company 
in  the  same  building,  were  burned  down  recent ly.  The  total 
loss  is  estimated  at  about  $20,000. 

At  Brantford,  Ont.,  work  has  commenced  upon  a  $27,000 
park  drive  to  be  constructed  around  the  city.    In  connection 
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with  this  work  the  Brantford  Patriotic  and  War  Relief  As- 
sociation has  made  a  grant  of  $6,000. 

Work  is  beginning  on  the  construction  of  a  31-room  pub- 
lic school  on  North  Leslie  street,  Toronto.  The  first  sec- 
tion, which  will  contain  twelve  rooms,  is  to  be  completed  by 
the  beginning  of  April.  The  approximate  cost  of  this  section 
will  be  $60,000. 

At  Ottawa,  Ont.,  the  new  church  which  is  being  erected 
for  the  Capuchin  Fathers  at  an  estimated  cost  of  $156,000, 
is  nearing  completion.  Messrs.  Noel  &  Monette,  Ottawa, 
are  the  general  contractors.  Mr.  Chas.  Brodeur,  Hull,  Que., 
is  the  architect. 

At  St.  Thomas,  Ont.,  the  Roman  Catholic  community 
have  purchased  the  residence  and  grounds  of  Mr.  John  Far- 
relly,  overlooking  Kettle  Creek  Valley,  for  the  purpose  of 
erecting  an  up-to-date  hospital  at  a  cost  variously  estimated 
at  from  $60,000  to  $100,000. 

The  municipal  council  at  Maisonneuvc,  Que.,  are  con- 
structing baths  at  an  estimated  cost  of  $150,000.  At  present 
the  foundations  are  going  in,  but  it  is  understood  that  actual 
construction  will  not  be  proceeded  with  this  year.  Mr. 
Marcus  Dufresne  is  the  architect. 

The  Provincial  Hydro-electric  Commission  has  awarded 
the  general  contract  for  the  construction  of  a  six-storey 
office  building  on  University  Avenue,  Toronto,  to  Messrs. 
Witchall  &  Son,  contractors,  Toronto.  The  building  is  to 
be  of  steel,  terra  cotta  and  brick  construction. 

The  plan  which  has  been  prepared  of  the  location  of  the 
Gait  station  of  the  Lake  Erie  &  Northern  Railway,  provides 
for  a  platform  300  ft.  long,  running  parallel  with  the  Grand 
Trunk  tracks.  Midway  on  this  platform  and  a  short  distance 
south  of  Main  Street,  a  brick  station  will  be  constructed. 

At  Toronto,  Ont.,  the  Board  of  Education  is  erecting  a 
commercial  high  school  on  Shaw  and  Dewson  streets,  at  an 
estimated  cost  of  $260,000.  The  building  will  be  24-roomed, 
three-storey,  and  brick  construction.  The  masonry  contract 
is  in  charge  of  R.  Robertson  &  Son,  contractors,  Toronto. 

The  Humber  Beach  hotel,  which  was  constructed  at  the 
mouth  of  the  Humber  River,  West  Toronto,  last  spring, 
was  totally  destroyed  by  fire  recently,  the  outbreak  originat- 
ing in  the  garage.  The  loss,  which  is  covered  by  insurance, 
is  estimated  at  $57,000  for  the  hotel  and  $5,000  for  the  gar- 
age. 

The  Toronto  board  of  control  lias  decided  to  devote 
$840,065  out  of  the  $6,670,000  voted  in  1913  for  water-works 
extension,  .towards  the  construction  of  a  proposed  water- 
works system  in  North  Toronto.  By  this  means  the  work 
can  be  carried  out  without  submitting  a  by-law  to  the  rate- 
payers. 

The  city  council  of  Hamilton  have  adopted  a  by-law  to 
authorize  the  raising  of  $130,000  for  the  construction  of 
sewers  in  the  east  end  of  the  city  during  the  winter.  The 
expenditure  of  $35,000  on  roadway  repairs  was  also  sanc- 
tioned. Mr.  A.  F.  Macallum,  city  engineer,  will  assume 
charge  of  the  work. 

Good  progress  is  being  made  on  the  exterior  work  of 
a  six-storey  apartment  house  which  is  being  erected  on 
Bay  Street  North,  Hamilton,  by  a  syndicate  whose  architects 
are  Messrs.  Stewart  &  Wilton.  The  building  is  to  be  of 
reinforced  concrete  construction,  fireproof  throughout,  The 
estimated  cost  is  $100,000. 

Through  the  E.  Laurie  Company,  Montreal,  the  I)c  Laval 
Turbine  Company,  Trenton,  N.J..  have  secured  a  contract  for 
a  24-million  gallon  pump,  to  In-  installed  .ii  the  Point  St. 
Charles  waterworks  pumping  station  of  the  City  of  Mont- 
real. This  is  the  first  pump  of  the  size  to  he  installed  by 
the  city.    The  price  is  $47,700. 

At  Hamilton,  Out  .  Mr.  A  \<  Macallum,  city  engineer, 
has  notified  the  Board  of  Control  that  li is  estimate  of  $130,- 


000  for  the  construction  of  sewerage  works  in  the  east  end 
will  probably  be  $50,000  below  the  actual  cost.  This  in- 
crease over  the  original  estimate  is  said  to  be  due  to  extra 
cost  of  construction  during  the  winter  months. 

At  Fort  William  operations  have  been  resumed  on  the 
new  plant  of  the  Steel  Company  of  Canada,  and  a  large  num- 
ber of  men  are  working  on  the  completion  of  the  structure. 
The  building,  on  which  construction  was  started  last  year 
and  deferred,  owing  to  the  dull  manufacturing  season,  will 
be  ready  for  operation  towards  the  end  of  November. 

The  Toronto  City  Council  has  entered  into  an  agree- 
ment with  the  Toronto  and  Hamilton  Highway  Commission 
for  the  construction  of  the  Toronto-Hamilton  concrete  high- 
way, at  an  approximate  cost  of  $600,000.  The  contribution  of 
Toronto  to  the  scheme  will  be  $150,000,  Hamilton  $30,000, 
and  each  of  the  other  municipalities  between  the  two  cities 
$4,000  per  mile. 

The  Hamilton,  Ont.,  Builders'  Exchange  have  approached 
the  Board  of  Control  with  a  request  that  a  Chief  Building 
Inspector,  who  would  also  be  known  as  Chief  Architect,  be 
appointed  for  the  city.  The  Builders'  Exchange  also  urge 
the  appointment  of  three  outside  inspectors  and  two  plumb- 
ing inspectors.  The  suggestion  is  to  receive  the  considera- 
tion of  the  Board  of  Control. 

At  Listowel,  Ont.,  negotiations  are  in  progress  for  the 
erection  of  a  factory  estimated  to  cost  $100,000.  The  firm 
of  Libby,  McNeil  &  Libby,  of  Chicago,  111.,  is  at  the  head 
of  the  enterprise.  Inter-switching  facilities  between  the 
G.  T.  R.  and  the  C.  P.  R.  are  being  afforded  by  the  Domin- 
ion Railway  Board  in  order  that  the  company  may  proceed 
without  delay  on  the  construction  of  the  plant. 

At  Hamilton,  Ont.,  excavations  have  been  carried  out 
for  a  $1,000,000  hotel  to  be  constructed  on  King  street  cast 
for  the  United  Hotel  Company  (.Royal  Connaught  Hotel). 
The  building  will  be  of  twelve  storeys,  fireproof  construction 
and  will  contain  250  rooms.  Cut  stone,  terra  cotta,  Denison 
hollow  tile,  steel  and  face  brick  will  be  used.  Messrs.  Stone 
&  Webster,  Boston,  Mass.,  have  the  general  contract.  Mr. 
A.  W.  Peene,  Hamilton,  is  the  architect. 

From  Niagara  Falls  comes  the  report  ot  proposed  boule- 
vards on  both  sides  of  the  river,  running  from  Lakes  Erie 
to  Ontario.  The  Niagara  Frontier  Association  is  endeavor- 
ing to  have  the  State  build  the  boulevard  on  the  American 
side,  while  the  Queen  Victoria  Park  Commission  has  prac- 
tically decided  to  extend  the  one  on  the  Canadian  side.  The 
estimated  cost  of  the  Canadian  boulevard,  from  Niagara 
halls,  Ont.,  to  Niagara-on-the-Lake.  is  $450,000. 

From  Ottawa,  Ont.,  comes  the  in  formation  that  the 
programme  of  public  works  under  construction  by  the  Do- 
minion Government  is  being  carried  through  despite  any 
financial  stringency.  To  minimize  unemployment  all  works 
under  contract  are  being  carried  on  precisely  in  accordance 
with  the  intimation  of  the  Minister  of  Finance  in  his  August 
budget  statement.  New  works  will  be  entered  upon  only  as 
the  sources  of  revenue  from  which  expenditure  might  be 
met  become  apparent. 

At  Montreal,  Que.,  a  syndicate  is  interesting  itself  in  the 
erection  of  a  theatre  and  apartment  house  in  that  city  at  an 
estimated  outlay  of  $300,000.  Plans  are  on  the  way  to  com- 
pletion and  tenders  for  the  work  will  be  called  shortly. 
The  building  is  to  be  equipped  with  roof  garden,  grill  room 
in  basement  and  theatre  with  seating  capacity  of  3,500.  The 
type  of  construction  will  be  reinforced  concrete,  terra  cotta, 
hollow  tile  and  steel.  Mi.  J,  II.  McDowell,  Drummond 
Building,  Montreal,  is  the  architect. 

Messrs.  John  (Juinlan  it  Company,  contractors.  ..!  West- 
mount,  have  entered  an  action  against  the  Protestant  School 
commissioners  to  recover  nearly  $200,000  in  connection  with 
their  contract  for  the  new  High  School  on  University  Street, 
erected  according  to  the  plans  of  Messrs.  F.tlward  &  W.  S. 


THE    CONTRACT  RECORD 


Maxwell.    Tin-  plaintiffs  allege  that  they  had  to  contend 

with  much  very  costly  foundation  work  ill  addition  to  the 
contract  The  contract  price  was  $235,000,  and  the  contrac- 
tors claim  an  additional  sum  of  $183,605  and  $15,000  damages. 

The  Architects'  Association  of  the  Province  of  Quebec 
have  under  consideration  the  question  of  quantity  surveying, 
anil  a  committee  appointed  to  study  the  subject  recently 
held  a  conference  with  members  of  the  Montreal  Builders' 
Exchange  representing  the  general  contractors,  painters, 
plumbers,  anil  electrical  contractors.  A  majority  of  those 
present  were  favorable  to  the  adoption  of  the  system,  which 
it  was  thought  would  prove  economical  and  of  general  benefit. 
The  exact  form  in  which  to  carry  out  the  idea  has  yet  to 
be  decided  on,  and  a  further  meeting  will  be  held  in  a  short 
time. 

The  contract  for  the  construction  of  the  Don  Section, 
Bloor  Street  Viaduct,  Toronto,  is  still  undecided.  Recently 
the  city  council  referred  for  their  opinion  the  plans  and 
specifications  for  a  reinforced  concrete  viaduct  to  the  Ontario 
Railway  Board.  The  Railway  Board  in  a  communi- 
cation to  Mr.  R.  C.  Harris,  Commissioner  of  Works, 
a  few  days  ago  stated  that  the  city  was  "out  of  court"  in 
sending  to  the  board  for  its  consideration  plans  and  specifi- 
cations before  the  city  had  decided  what  the  construction 
should  be;  that  it  was  not  within  the  board's  duties  to  decide 
an  issue  between  rival  tenderers,  but  rather  to  approve 
specifications  after  these  had  been  adopted  by  the  city.  The 
city  council  has  now  referred  all  the  plans  and  specifications 
to  Commissioner  Harris  for  report  and  recommendation. 


WESTERN  CANADA 

A  refreshment  and  amusement  pavilion,  owned  by  tiie 
Winnipeg  Electric  Company,  was  burned  down  recently, 
with  loss  estimated  at  $30,000.  Building  and  stock  were 
partly  insured. 

The  construction  of  the  Canadian  Northern  line  from 
Medicine  Hat  to  Hanna,  Alta.,  is  advancing  with  rapidity. 
Eight  to  ten  miles  of  grade  have  been  completed  and  over 
four  hundred  teams  are  at  present  engaged  in  the  work. 

At  Kamloops,  B.C.,  construction  work  is  now  in  full 
swing  on  a  bridge  over  the  C.  N.  R.  to  be  built  near  Wal- 
hachin,  at  the  first  crossing  of  the  route  west  of  Kamloops. 
It  is  expected  that  the  structure  will  be  completed  by  the 
end  of  November. 

The  North  Transcona  grain  elevator  belonging  to  the 
C.  P.  R.,  which  sank  last  fall,  has  been  successfully  restored 
to  the  vertical  again.  The  elevator  now  rests  on  seventy 
concrete  piers,  which  descend  to  bedrock.  The  storage  capa- 
city of  the  elevator  is  one  million  bushels. 

The  Provincial  Government  of  British  Columbia  has 
been  approached  on  the  subject  of  the  installation  of  a  water 
supply  system  for  Fort  George,  B.C.  The  proposed  system 
will  cost  about  $52,000,  which  it  is  the  city's  intention  to 
repay  to  the  government  after  incorporation  has  been 
effected. 

At  Vancouver,  B.C.,  official  announcement  is  made  of  a 
loan  of  $6,000,000  by  the  Dominion  Government  towards  the 
Pacific  Great  Eastern  Railway,  now  under  construction  from 
Vancouver  to  Fort  George,  B.C.  The  railway  is  guaranteed 
by  the  provincial  government  and  the  work  is  two-thirds 
completed. 

The  new  $550,000  warehouse  at  Winnipeg,  for  the  Coco 
Cola  Company,  Atlanta,  Ga.,  is  advancing  rapidly  towards 
completion,  the  walls  having  passed  the  fourth  storey. 
Messrs.  Jas.  McDermid  Company,  Winnipeg,  are  the  gen- 
eral contractors,  and  Mr.  Arthur  Tufts,  Baltimore,  Md.,  is 
the  architect. 

At  Vancouver,  B.C.,  a  law  suit  has  been  commenced  in 
which  the  firm  of  J.  A.  Mcllwee  &  Sons,  Denver,  Col.,  sue 


Messrs.  Foley,  Welch  &  Stewart,  contractors  for  the  Rogers 
Pass  tunnel,  for  half  a  million  dollars.  The  plaintiffs  had 
been  sub-contractors  for  pioneer  tunnel  work,  but  their  con- 
tracl  is  said  to  have  been  annulled. 

At  Moose  Jaw,  Sask.,  work  on  the  installation  of  a  filtra- 
tion system,  adopted  by  the  city  council  for  treating  water 
from  the  Snoddy  Springs  reservoir,  will  be  started  almost 
immediately.  The  filters  will  be  erected  at  South  Hill  and 
will  consist  of  two  steel  tanks,  8  ft.  in  diameter.  The  total 
cost  of  the  work  will  be  approximately  $10,000. 

The  Saskatchewan  Concrete  Post  Company,  Limited, 
is  to  start  operations  in  Regina,  Sask.,  shortly.  The  new 
company  has  an  authorized  capital  of  $25,000  and  has  acquired 
the  patent  rights  for  Saskatchewan  for  steel  reinforcement 
for  concrete  fence-posts  and  poles.  Operations  will  be 
started  as  soon  as  the  machinery  has  been  installed. 

At  New  Westminster,  B.C.,  the  city  engineering  depart- 
ment will  call  for  tenders  shortly  for  pile  driving"  in  con- 
nection with  improvements  to  the  penitentiary  wharf  at 
Sapperton.  The  proposition  is  to  extend  this  wharf  about 
8  ft.,  and  carry  out  other  improvements.  The  work  will  be 
undertaken  by  the  city  under  arrangement  with  the  Dom- 
inion Government. 

From  the  annual  report  of  the  Saskatchewan  Highways 
Commission  we  learn  that  of  the  total  sum  of  $1,200,000 
voted  by  the  Saskatchewan  government  for  highways'  im- 
provements, $1,002,685  was  expended  on  roads  during  the 
year  ending  April  30,  1914.  Of  this  sum  $507,517  was  ex- 
pended in  road  improvements  direct  and  $417,066  by  muni- 
cipalities under  commission  regulations.  For  steel  bridges 
and  concrete  abutments  there  was  a  vote  of  $300,000,  the 
total  sum  spent  on  this  class  of  construction  being  $337,483. 

At  Medicine  Hat,  Alta.,  a  3,000,000-gal.  reservoir,  part  of 
the  equipment  of  the  Medicine  Hat  water-works,  which  was 
completed  recently,  is  208  feet  long,  96  feet  wide,  20.  feet  4 
inches  deep,  thickness  of  floor,  9  inches,  thickness  of  walls — 
top  12  inches,  bottom  24  inches.  The  reservoir  was  built 
entirely  of  reinforced  concrete  without  any  waterproofing 
compounds,  "Canada"  Portland  cement  exclusively  being 
used.  The  composition  of  concrete  was  one  part  cement, 
two  parts  sand  and  four  parts  concrete.  The  contractors 
for  the  work  were  The  Canada  Cement  Company,  Montreal. 

At  Vancouver,  B.C.,  Mr.  Geo.  J.  Bury,  vice-president 
of  the  C.  P.  R.,  has  announced  that  practically  half  the  main 
line  between  Fort  William  and  Vancouver  had  now  been 
double-tracked,  approximately  350  miles  of  double-tracking 
having  been  completed  this  year  between  Brandon  and  the 
Pacific  Coast.  Several  heavy  double-track  steel  bridges  are 
Jjeing  constructed,  grade  reductions  made  and  a  five-mile 
tunnel  bored  through  a  mountain,  10,000  feet  high,  in  the 
Rogers  Pass.  Mr.  Bury  also  stated  that  the  Kootenay  Cen- 
tral Railway  would  be  completed  before  the  end  of  the  year. 


Book  Reviews 

Steel  Construction.  By  H.  J.  Burt.  Published  by  the 
American  Technical  Society,  Chicago.  Four  hundred  pages, 
236  illustrations;  flexible  leather,  pocket  size;  price  $2.75.  As 
a  reference  book  for  architects,  contractors,  civil  engineers 
and  designers  this  work  cannot  fail  to  be  found  extremely 
valuable.  It  is  intended  to  provide  the  facts  and  formulas 
needed  in  designing  the  steel  frame-work  for  buildings.  The 
principles  are  explained  carefully  in  order  to  enable  the 
student  to  determine  the  proper  limitations  of  the  tables 
and  formulas.  The  illustrations  will  be  found  particularly 
useful  as  an  aid  to  solving  the  problems  usually  encountered 
in  practice.  A  unique  feature  of  the  book  is  a  complete  set 
of  drawings  and  details  in  connection  with  the  design  of  a 
16-storey  hotel.  The  author  of  the  book  is  Structural  En- 
gineer for  the  well-known  architectural  firm  of  Messrs.  Hola- 
bird  &  Roche,  Chicago. 


Contracts  Department 


News    of   Special    Interest   to   Contractors,   Engineers,   Manufacturers  and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage  and 
Roadways 

Brampton,  Ont. 

The  carrying  out  of  road  improve- 
ments to  Dundas  Street,  from  Summer- 
ville  to  Cooksville.  at  an  estimated  out- 
lay of  $5,000,  is  in  contemplation  by  the 
Town  Council.  Mr.  Wheelock  is  the 
engineer.  Mr.  W.  H.  McFadden  is  the 
town  clerk. 

Barton  Twp.,  Ont. 

The  City  Council  of  Hamilton  has  ap- 
proved of  the  scheme  to  allow  the  Town- 
ship to  drain  into  the  James  Street  sewer 
until  such  time  as  the  township's  sewer- 
age scheme  as  planned  shall  have  been 
carried  out. 

Belmont,  Ont. 

A  by-law  will  be  submitted  to  the  rate- 
payers on  November  25  for  a  mandate 
to  lay  gas  mains  in  the  village  of  Bel- 
mont for  the  municipality  of  West- 
minster. Mr.  Geo.  Riddell,  Wilton 
Grove  P.  O.,  is  the  clerk. 

Halifax,  N.S. 

Tenders  will  be  received  until  Novem- 
ber 26  by  Mr.  E.  H.  Armstrong,  Halifax. 
Commissioner  Provincial  Government 
Department  Public  Works,  for  the  con- 
struction of  80  culverts  on  road  from 
Windsor  to  Walton,  approximately  35.7 
miles.  Plans  and  specifications  are  at 
office  of  Maynard  .Miller,  Brooklyn; 
Captain  Dexter,  Cheverier;  Rout  Gass, 
Shubenacadie  and  J.  P.  Graham.  W  ind- 
sor. 

Hamilton,  Ont. 

The  National  Gas  Company,  Limited, 
501  Bank  of  Hamilton  Building,  require 
tenders  for  trenching  ami  laying  at  once. 
Pipe  line  for  natural  gas  extending  from 
Blackheath  'to  Hamilton,  a  distance  or 
about  sixteen  miles.  Also  about  7l/j 
miles  in  Hamilton.  Plans  are  with  the 
manager,  Mr.  R.  F.  Miller.  Work  i>  to 
be  done  at  once. 

London,  Ont. 

The  City  Council  has  recommended 
letting  the  following  contracts  in  con- 
nection with  sewerage  construction: 
Fielder  Construction  Company — Ontario 
Street,  $667;  City  Engineer's  Depart- 
ment, Orchard  Street,  $976;  Webb  Street, 
$4.38.40.  Work  is  to  be  proceeded  with 
at  once.  Mr.  Wm.  N.  Ashplant  is  City 
Engineer. 

Leamington,  Ont. 

Tenders  close  on  November  Pith  with 
the  Town  Council  (Mr.  R,  M  Selkirk, 
Clerk),  for  10.718  feel  of  20-inch  to  48 
inch  tiling  and  6,500  feet  of  open  drain- 
age work,  including  bridge.  <  ovcred 
portion  to  be  for  either  glazed  sewer 
tile  or  cement  work  or  corrugated  pipe. 
Plans  are  at  the  office  of  the  Town  <  Icrk. 

Ottawa.  Ont 

The  City  Council  has  passed  .i  by  la* 
to  expend  about  $250,000  on  the  con 


struction  of  an  intake  pipe.  Work  is  to 
be  proceeded  with  at  once. 

The  Board  of  Control  arc  open  to  re- 
ceive tenders  until  4  p.m.,  November 
26th,  for  supply  and  delivery  of  direct- 
connected,  electrically-driven  low-lift 
turbine  pump  and  motor  for  Queen 
Street  Pumping  Station.  Plans  and 
specifications  are  at  office  of  Waterworks 
Engineer,  Mr.  R.  L.  Haycock.  Specifi- 
cations may  be  seen  at  office  of  Mac- 
Lean  Daily  Reports,  Limited,  25  Char- 
lotte Street,  Toronto. 

Redcliff,  Aha. 

A  by-law  has  been  approved  authoriz- 
ing the  construction  of  sidewalks  at  a 
total  estimated  cost  of  $26,000  for  the 
City  Council.  Cement  sidewalks  cost- 
ing $18,000  will  be  laid  and  wooden  side- 
walks involving  the  expenditure  of  $8,- 

000  will  be  laid  as  soon  as  deben- 
tures are  sold.  Mr.  A.  J.  Nicholson  is 
the  city  clerk  and  Mr.  J.  E.  Askwith  is 
engineer. 

St.  Catharines,  Ont. 

Negotiations  have  been  completed  by 
the  Dominion  Government  Department 
of  Railways  and  Canals  for  the  construc- 
tion of  a  water  pipe  line  to  supply  St. 
Catharines,  Welland,  Merritton  and 
Thorold  direct  from  Lake  Erie,  Esti- 
mated cost  $1,000,000.  The  municipali- 
ties  will   contribute   one-half   the  cost. 

1  enders  will  be  called  and  work  start- 
ed shortly.  Hon.  F.  Cochrane,  Ottawa, 
is  Minister  of  Railways  and  Canals. 

Toronto,  Ont. 

The  Board  of  Control  has  under  con- 
templation the  laying  of  asphalt  pave- 
ments on  Teraulcy  Street,  from  Agnes 
to  Gerrard  Street;  at  an  estimated  cost 
of  $26,670.  Also  asphalt  surface  on 
Gloucester  Street,  estimated  to  cost  $2- 
837. 

Tenders  close  November  24th  with 
the  Board  of  Control  for  a  supply  of  72- 
inch  valves  for  water  pipes.  Plans,  etc  . 
are  at  Room  12,  City  Hall.  Purchasing 
I  department. 

The  Board  of  Control  will  receive  ten 
ders  until  November  24th  for  supply  and 
laying  of  a  72-inch  steel  conduit  from  the 
filtration  plant  at  Toronto  Island  to  the 
72-inch  and  84-inch  steel  conduit,  a  dis 
lance  of  about  l.O(K)  feet.  Mr.  Fames 
Milne.  Room  6,  City  Hall,  is  Mechanical 

Engineer. 

Vancouver,  B.C. 

The  City  Council  has  approved  ,.i 
plans  for  macadamizing  Keith  Avenue 
at  an  estimated  cost  of  $10,300.  Opera- 
tions  arc  to  be  commenced  in  the  near 
future,    Mr.  M.  R.  Bennett  is  engineer. 

Winnipeg,  Man. 

The  construction  of  board  granolithic 
udewalks  on  the  south  side  of  Winnipeg 
\ venue,  from  Tccnmsch  to  Mc Phillips, 
is  being  undertaken  by  the  Hoard  of  Con- 
trol,  who  have  called  for  sub-tendcrs. 


Mr.  J.  W.  Astley  is  Engineer  of  Con- 
struction.   Estimated  cost  $1,256.29. 

CONTRACTS  AWARDED 

Ojibway,  Ont. 

The  contract  for  street  grading  at  an 
estimated  cost  of  $20,000.  3'4  miles  long, 
100  feet  wide,  to  be  laid  near  Windsor, 
has  been  awarded  to  Mr.  John  Dew- 
hirst,  Woodslee  or  Windsor.  The  United 
States  Steel  Corporation.  New  York 
(.  ity,  are  the  owners.  Local  representa- 
tive, Mr.  O.  E.  Fleming.  Windsor. 

Toronto,  Ont. 

The  contract  to  construct  a  sewer  on 
Kenwood  Avenue.  1,635  feet  long,  has 
been  awarded  to  the  Grant  Contracting 
Company,  Toronto,  by  York  Township 
Council.  Mr.  Frank  Barber.  57  Ade- 
laide Street  East,  is  the  engineer. 

Winnipeg,  Man. 

The  contract  for  the  construction  of 
No.  1  asphalt  pavement  on  Lane  north 
of  Portage  Avenue,  between  Smith  and 
Donald  Streets,  has  been  awarded  by 
the  Board  of  Control,  to  Mr.  j.  W.  Ast- 
ley. Engineer  of  Construction. "at  an  esti- 
mated cost  of  $1,552.50.  Mr.  Astley  has 
also  been  awarded  the  contract  for  as- 
phalt pavement  at  $1,110. 

The  contract  to  supply  100  6-in.,  5  10- 
in.  and  5  14-in.  valves  for  Domestic 
Waterworks  at  $1,867,  has  been  let  by 
the  Hoard  of  Control  to  Drummond, 
McCall  &  Company,  334  Somerset  Build- 
ing. 

The  contract  for  plumbing  and  sewer 
connections   for  private  properties,  has 
been  let  by  the   Board  of  Control  to 
Bower  &   Robinson.   187   Maryland  St 
at  $747.25. 


Railroads,  Bridges  and  Wharves 

Edmonton,  Alta. 

The  Edmonton.  Don  vegan  &  B.  C. 
Railway  Company  have  had  plans  drawn 
for  the  construction  of  a  railway  term- 
inal near  St.  Albert's  Trail.  It'  is  the 
intention  of  the  company  to  erect  en 
engine  room  t,,  cost  approximately  $10,- 
000.  Work  will  be  proceeded  with  at 
once.      The    company    are    the  general 

contractors. 

Euphemia  Twp.,  Ont. 

I  he  Twp.  Council  has  passed  a  by-law 
to  authorize  the  reconstruction  of  a 
bridge  over  the  Euphemia  and  Dawn 
I  Wp»,  drain.  Mr.  I).  \|.  Smith,  Cairo 
is  the  clerk 

Prince  Rupert,  B.  C. 

Plans  have  been  drawn  by  Mr.  B.  B. 
Kelliber.  chief  engineer,  G.  T.  P.  Rail- 
way, Union  Station.  Winnipeg,  for  the 
construction    of    a    terminal,    the  con 
tract  for  which  will  be  awarded  shortly. 

CONTRACTS  AWARDED 
Endako.  B.C. 

The  G.  T.  P.  Railway  has  awarded  the 
contract  to  Carter  Halls  Al. linger  Com- 
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pauv,  !  >I0  I  Hi, m  Bunk  Building,  Winni- 
peg, for  the  construction  of  a  railway 
terminal  The  work  is  to  be  done  dur- 
ing the  present  year.  Mr.  B.  B.  Kelli- 
her,  Union  Station,  Winnipeg,  is  the 
engineer. 

Pacific.  B.  C. 

The  contract   to  construct  a  railway 
terminal  has  been  let  by  the  G.  T.  P. 
Railway    Company   to  Cartcr-Halls-Al- 
dingrer  Company,  W  innipeg.    Work  is 
be  carried  through  this  year. 

Smithers.  B.  C. 

W  ork  is  to  be  started  at  once  on  the 
construction  of  a  railway  terminal  here. 
The  general  contract  for  the  work  has 
been  awarded  by  the  G.  T.  P.  Railway 
Company  to  Carter-Halls-Aldinger  Co., 
Winnipeg. 


Business  Buildings  and  Indus- 
trial Plants 

Arden.  Ont. 

Buildings  occupied  by  the  Bell  Tele- 
phone Company,  Royal  Bank  of  Can- 
ada, Post  Office,  General  and  Hardware 
Stores  and  Implement  Warehouse,  have 
been  destroyed  by  fire.  The  property 
was  partially  insured. 

Cookshire,  Que. 

A  skating  rink,  75  x  125,  dressing 
room,  etc.,  will  be  erected  by  Mr.  F.  C. 
Hurd  and  Mr.  G.  B.  Porter.  The  site 
for  the  building  has  not  yet  been  select- 
ed. 

Deer  River,  Ont. 

The  Trenton  Cooperage  Mills,  Limit- 
ed, Spragg  Street,  Trenton,  are  con- 
templating the  rebuilding  of  their  plant 
next  spring.    Estimated  cost  $12,000. 

Edmonton,  Alta. 

The  general  contractors,  Turner  Bros. 
&  Clindining,  51  McAuley  Street,  will 
sub-let  plastering  work  on  a  $39,000 
school,  two  storeys,  88  x  74,  brick  and 
steel  construction,  for  the  Separate 
School  Board.  Painting,  heating,  plumb- 
ing and  electrical  work  have  not  yet 
been  let.  Mr.  A.  J.  McCormack,  16 
Bradburn  Thomas  Block,  is  the  archi- 
tect. 

Work  has  discontinued  temporarily 
on  the  construction  of  $25,000  hotel  on 
Queens  for  Mr.  W.  H.  Connor,  Imperial 
Hotel.  It  is  understood  the  building  will 
not  be  completed  this  year. 

The  Alberta  &  Great  Waterways 
Railway  Company,  care  Mr.  J.  D.  Mc- 
Arthur,  St.  Albert's  Trail,  general  con- 
tractor, have  had  plans  drawn  for  the 
construction  of  engine  shed  and  machine 
shop,  estimated  to  cost  $10,000.  Opera- 
tions will  be  started  immediately. 

Hartland,  N.B. 

A  potato  warehouse,  the  property  of 
Halfield  &  Scott,  has  been  burned  down. 
Loss  to  building  is  estimated  at  $5,000, 

Halifax,  N.S. 

A  loss,  estimated  at  $35,000,  has  been 
sustained  by  Mr.  Roy,  Room  10,  Roy 
Building.  Barrington  Street,  in  the  des- 
truction by  fire  of  two  stores,  one  frame 
and  the  other  brick  construction.  Own- 
er will  rebuild. 

Mr.  Frank  Reardon,  25  Saymour  St., 
has  decided  to  rebuild  factory  which  was 
burned  down  recently,  involving  a  loss 
estimated  at  $40,000. 


London,  Ont. 

I  ln  Board  of  Kducation  lias  instructed 
Committee  No.  2  to  make  arrangements 
lor  the  purchase  of  furniture  for  the 
Boyd  Memorial  School.  Mr.  R.  N.  Mc- 
Elheran  is  Secretary  of  the  Board  of 
Education. 

Montreal,  Que. 

The  sub-contracl  for  stone  trimming 
in  connection  with  addition  to  bakery 
on  246  City  Hall  Avenue,  at  an  estimated 
cost  of  $100,000,  for  Mr.  James  Strachan, 
has  been  awarded  to  Wallace  Sandstone 
Quarries,  Limited,  Room  505,  Transport- 
ation Building.  Messrs.  P.  Lyall  &  Sons 
Construction  Company,  Limited,  Mont- 
real, are  the  general  contractors. 

In  connection  with  a  $3,000  store  in 
course  of  construction  on  50  Fort  for 
Mr.  W.  B.  Gilmore,  866  St.  Catherines 
Street  West,  owner  is  receiving  tenders 
on  brick,  carpentering,  painting  and 
glazing.  Store  will  be  three  storeys,  41 
x  25. 

The  contemplated  warehouse  for  the 
( '.  P.  R.  on  Craif?  Street,  estimated  to 
c  ost  about  $200,000,  has  been  cancelled. 

The  sub-contract  for  electrical  work 
in  connection  with  alterations  to  store, 
at  an  estimated  cost  of  $3,000,  for  Mr. 
P.  Wright,  Notre  Dame  and  Bisson 
Streets,  will  be  let  shortly  by  the  archi- 
tect, Mr.  W.  E.  Doran,  189  Bleury  Street. 
Mr.  James  McNeil  has  the  general  con- 
tract. 

The  Canadian  Steel  Products  Com- 
pany's warehouse,  227  Wellington  St., 
has  been  damaged  by  fire.  Extent  of 
loss  is  not  reported. 

A  permit  has  been  granted  to  Mr.  A. 
Laframboise,  239  Rockland  Street,  to 
carry  out  alterations  to  bakery. 

Oakville.  Ont. 

The  Town  Council  is  considering  the 
question  of  erecting  a  fire  hall  at  an  es- 
timated cost  of  $10,000.  Mr.  W.  E. 
Crawley  is  the  Town  Clerk. 

Ottawa,  Ont. 

Prices  are  being  taken  on  roofing, 
plastering,  painting,  heating  and  plumb- 
ing, in  connection  with  the  construction 
of  a  steel,  reinforced-concrete  and  brick 
factory  building  on  Sparks  Street,  at  an 
estimated  cost  of  $15,000,  for  Mr.  Robt. 
Brown,  367  Sparks  Street.  Mr.  R. 
James,  70  Fairmount,  is  the  architect. 
Messrs.  James  &  Ramsay,  70  Fairmount, 
have  the  general  contract. 

Plans  are  in  progress  for  the  construc- 
tion of  two  $9,000  stores  on  Bank  Street, 
for  the  Oakland  Land  Company,  in  care 
of  C.  C.  Ray  Company,  Limited,  Sparks 
Street.  Stores  will  be  brick  veneer  con- 
struction, concrete  and  stone  foundation. 
Mr.  J.  M.  Hurcomb  is  secretary-treas- 
urer. 

Regina,  Sask. 

The  warehouse  of  Stamco  Bedding 
Company,  St.  John  and  Eighth  Avenue, 
has  been  destroyed  by  fire.  Loss  $5,000 
to  $6,000. 

Sarnia,  Ont. 

A  loss  of  $10,000  has  been  sustained 
through  the  destruction  by  fire  of  hotel 
at  St.  Clair  Flats,  owned  by  Mrs.  Ella 
Sanderson. 

St.  Catharines,  Ont. 

Tenders  are  at  present  being  received 
for  construction  of  barn  for  Mr.  Wm. 
Bowman  at  an  estimated  cost  of  $3,500. 


Barn  and  equipment  owned  by  Port 
Weller  Security  Company,  415^  Yonge 
Street,  Toronto,  has  been  destroyed  by 
fire.  Loss  $5,000,  a  small  proportion  of 
which  was  covered  by  insurance. 

The  Grand  Trunk  Railway  Company 
has  in  contemplation  the  erection  of  a 
station  here.  The  site  is  being  selected. 
Mr.  J.  Boyd,  Hamilton,  Ont.,  is  Divi- 
sional Superintendent. 

Tilsonburg,  Ont. 

Plans  are  drawn  and  work  is  to  start 
in  a  few  days  upon  the  construction  of 
a  garage  on  Broadway  at  an  estimated 
cost  of  $2,500  for  Mr.  H.  G.  McComber, 
owner  and  general  contractor.  Mr.  W. 
Drake  is  doing  the  mason  work. 

Toronto,  Ont. 

Tenders  close  November  13th  with  the 
Board  of  Education  (Mr.  W.  C.  Wil- 
kinson, Secretary-Treasurer),  for  all 
trades  in  connection  with  the  enlarge- 
ment of  North  Toronto  High  School. 
Construction  is  to  be  steel,  concrete  and 
brick,  and  the  new  building  will  con- 
tain eight  rooms  and  assembly  room. 

Mr.  W.  C.  Wilkinson,  Secretary-Trea- 
surer of  the  Board  of  Education,  is  open 
to  receive  tenders  until  November  13th, 
for  all  trades  in  connection  with  the 
construction  of  a  twelve-room  school 
building,  steel,  concrete  and  brick  con- 
struction, on  Colbeck  and  Runnymede. 

Tenders  are  invited  on  plastering, 
heating,  plumbing,  roofing  and  wiring 
store  and  residence,  3-storey,  brick  con- 
struction, being  erected  on  271  Dundas 
Street,  for  Milne  &  Milne,  1093  Dover- 
court  Road.  Plans  dealing  with  the 
work  may  be  seen  at  271  Dundas  Street. 

Tenders  for  plastering  store  and  resi- 
dence on  College  Street  and  Manning 
Avenue,  at  an  estimated  cost  of  $10,000, 
for  Modern  Ladies  Tailoring  Company, 
780  College  Stree*t,  are  invited.  Build- 
ing will  be  three  storeys,  24  x  56,  brick 
construction. 

Sub-tenders  are  open  for  tar  and  gravel 
roofing,  eave-troughing  and  electric 
wiring  of  $6,000  garage,  two  storeys,  120 
x  43,  brick  construction,  for  Mr.  F.  C. 
Hall,  142  Harrison  Street.  Mr.  W.  S. 
Grimshaw,  895  College  Street,  is  the 
general  contractor. 

Windsor.  Ont. 

Reaume  &  Tassie,  Ford  City,  Ont.,  will 
let  the  contract  shortly  for  the  construc- 
tion of  a  two-storey,  35  x  115,  artificial 
stone  and  brick  theatre  at  Windsor.  The 
estimated  cost  is  $12,000.  G.  Jacques  & 
Company,  Boug  Building,  are  the  archi- 
tects. 

The  construction  of  a  factory  building 
for  the  manufacture  of  tile  and  concrete 
products  is  contemplated  by  Mr.  W.  T. 
Atkinson,  of  Amherstburg,  Ont. 

Plans  are  in  progress  for  the  construc- 
tion of  a  $4,500  warehouse  on  Mercer  for 
Mr.  David  Meretsky.  The  building  will 
be  two  storeys,  105  x  22,  reinforced  con- 
crete and  brick  construction.  It  is  re- 
ported that  work  will  be  done  by  day 
labor.  G.  Jacques  &  Company,  Boug 
Building,  are  the  architects. 

CONTRACTS  AWARDED 

Edmonton,  Alta. 

Alberta  &  Great  Waterways  Railway 
Company  has  awarded  the  contract  for 
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construction  of  depot  and  freight  sheds 
near  St.  Albert's  Trail  to  Mr.  J.  D.  Mc- 
Arthur,  St.  Albert's  Trail.  Estimated 
cost  $5,000. 

London,  Ont. 

The  following  contracts  have  been 
awarded  in  connection  with  alterations 
to  stores  and  apartments  on  340  Rich- 
mond Street,  for  Harry  Ryan  at  an  es- 
timated outlay  of  $3,000: — Carpentry, 
Mr.  Phillipino;  tiling  floors,  Spence 
Bros.;  iron  work,  Dennis  Wire  &  Iron 
Works,  Limited;  plastering,  Scott  & 
Sons;  heating,  Stavely  &  Company; 
plumbing,  Mr.  Wm.  Kelly;  interior  fit- 
tings, Mr.  Ingram.  Construction  work 
will  include  apartments,  store  fronts, 
barber  shop  and  restaurant  in  basement. 
Messrs.  Watt  &  Blackwell,  Bank  of  To- 
ronto Chambers,  are  the  architects. 

Montreal,  Que. 

The  sub-contract  for  foundations  of 
the  Royal  Connaught  Hotel,  Hamilton, 
Ont.,  has  been  awarded  to  the  Raymond 
Concrete  Pile  Company,  Limited,  New 
Birks  Building,  Montreal.  Messrs.  Stone 
&  Webster  Construction  Company  are 
the  general  contractors. 

Ottawa,  Ont. 

The  contract  for  the  construction  of  a 
garage  on  Linden  Terrace  for  Mr.  E.  M. 
Terner,  has  been  awarded  to  Mr.  A. 
Bochmar,  280  Creighton  Street,  Ottawa. 
Garage  will  be  stucco  construction,  con- 
crete foundation. 


Public  Buildings,  Churches 
and  Schools 

Bathurst  Village,  N.B. 

A  quantity  of  seating  will  be  pur- 
chased for  the  new  College  which  has 
been  erected  for  the  Eudist  Fathers 
(Father  P.  LeBastard),  at  a  cost  of 
about  $90,000. 

Clinton,  Ont. 

Plans  are  in  progress  for  alterations 
to  library  for  the  Town  Council,  esti- 
mated to  cost  $5,600.  Tenders  for  the 
work  have  not  yet  been  called.  Mr.  .1. 
A.  Fowler,  Goderich,  is  the  architect. 
Mr.  D.  L.  MacPherson  is  the  Town 
Clerk. 

Montreal,  Que. 

The  contract  for  tiling  will  be  lei 
shortly  by  the  architects,  Messrs  Hogle 
&  Davis,  80  St.  Francois  Xavier  Street, 
or  the  general  contractors,  the  Atlas 
Construction  Company,  in  connection 
with  8-storey,  steel,  terra  cotta  and  brick 
bank  and  office  building  on  McGill  and 
James  Streets,  for  the  Bank  of  I  mi.mii.. 

The  architects,  Messrs.  Hogle  &  Davis, 
80  St.  Francois  Xavier  Street,  will  in- 
vite tenders  in  a  few  (lays  for  interior 
fittings  in  connection  with  erection  of 
bank  on  St.  Lawrence  Street  for  the 
Merchants  Bank  of  Canada,  St.  James 
Street. 

New  Westminster,  B.C. 

Tenders  will  be  invited  shortly  for 
some  trades  in  connection  with  altera- 
tions and  additions  to  court  house  here, 
at  an  estimated  outlay  of  $56,000,  for 
Provincial  Government  Departmcnl  Pub- 
lie  Works.  Building  will  be  three 
storeys  and  basement.  98  x  15.  bri-  k  <  'in- 
struction, stone  trim.  Gardinct  &  Met 
cer,  Western  Trust   Block,  an-  tlx-  ar- 


chitects. Mr.  J.  E.  Griffith  is  the  engi- 
neer. Dominion  Construction  Company, 
Northwest  Trust  Building,  Vancouver, 
have  the  general  contract. 

Ottawa,  Ont. 

Tenders  will  be  called  in  the  near 
future  for  carpentry,  roofing,  plastering 
and  painting  in  connection  with  the  con- 
struction of  $75,000  bank  on  Sparks  St., 
for  the  Royal  Bank  of  Canada.  ^  The 
building  is  to  be  90  x  75,  terra  cotta*  con- 
struction. Mr.  K.  G.  Rae,  Guarantee 
Building,  is  the  architect.  Purdy  & 
Henderson,  New  Birks  Building,  Mont- 
real, are  the  general  contractors. 

Queenston,  Ont. 

The  contract  for  electrical  work  is  to 
be  let  in  connection  with  the  construc- 
tion of  $18,000  school  building  for  School 
Section  No.  14.  R.  Smith  &  Sons,  River 
Road,  Niagara  Falls,  Ont.,  are  the  gen- 
eral contractors.  Mr.  A.  E.  Nicholson, 
46  Queen  Street,  St.  Catharines,  Ont., 
is  the  architect. 

St.  Laurent,  Que.  (Montreal) 

A  Home  is  to  be  erected  here  for  the 
Deaf  and  Dumb  Institution.  The  archi- 
tects, Gauthier  &  Daoust,  180  St.  James 
Street,  will  be  ready  to  receive  tenders 
about  January  15th. 

Toronto,  Ont. 

The  City  Council,  Architect's  Depart- 
ment, has  issued  a  permit  to  the  Boar« 
of  Education  to  erect  a  three-storey 
brick  school  building  on  Euclid  Avenue 
at  an  estimated  cost  of  about  $55,000. 
The  City  Architect's  Department  has 
approved  of  the  plans. 

Wheatley,  Ont. 

The  Methodist  Church  Congregation 
will  be  purchasing  seating  for  new  $15,- 
000  church.  Mr.  J.  W.  Kennedy  is  Sec- 
retary, building  committee. 


Residences 

Lachine,  Que.  (Montreal) 

Plans  have  been  drawn  for  the  con- 
struction at  Dominion  Park  of  three 
residences  at  an  estimated  cost  of  $10.- 
000,  to  be  erected  by  Mr.  J.  B.  Lanau- 
ctte,  1170  St.  James  Street,  Montreal. 
The  architects,  Messrs.  MacDuff  & 
Lemieux,  320  St.  Catharine  Street  West, 
will  award  the  general  contract  shortly. 

Montreal,  Que. 

Tenders  on  tiling  are  still  being  taken 
by  the  general  contractors,  A.  F.  Byers 
&  Company,  340  University  Street,  in 
connection  with  the  construction  of  two 
residences,  2Yi  storey,  50  x  36.  stone  and 
brick  construction,  for  Mr.  R.  E.  Powell, 
1363  Green  Avenue. 

Ottawa.  Ont. 

The  construction  of  a  $4, (Kill  residence 
mi  Grove  Street  is  contemplated  by  Mr. 
V.  V.  Rogers,  l<)2'i  Sparks  Street  Build 
ing  will  be  brick  veneer  construction, 
stone  foundation. 

Mr.  Michael  Cohen,  corner  of  Lchrc- 
ton  and  Sophia  Streets,  has  decided  to 
rebuild  residence  which  was  destroyed 
by  fire  recently. 

The  construction  of  a  $4,500  residence 
on  Grove  Street,  2^-storey.  2R  x  28,  is 
contemplated  by  Messrs  Craig  it  Rubers, 
192J4  Sparks  Street,  owners  and  archi- 
tects. 

Plans  are  drawn  for  the  construction 
of  residences,  stables,  etc.,  at  City  V  iew, 


at  an  estimated  outlay  of  $12,000,  for 
Mr.  J.  Gorman,  Minto  Hotel.  Buildings 
will  be  stucco  construction.  Work  may 
be  done  by  day  labor.  Mr.  Frank  Sul- 
livan, Castle  Building,  Queen  Street,  is 
the  architect. 

Tenders  will  be  received  by  Mr.  Wm. 
Spratt,  Sunnyside  Avenue,  general  man- 
ager of  the  Oakland  Land  Company,  in 
care  of  C.  C.  Ray  Company,  Limited, 
Sparks  Street,  for  all  trades  except  ma- 
sonry, in  connection  with  the  construc- 
tion of  2>^-storey,  25  x  28,  brick  veneer 
residence,  at  an  estimated  cost  of  $6,- 
000.  Mr.  J.  H.  Hurcomb.  1111  Bank 
Street,  is  the  secretary. 

Oakville,  Ont. 

In  connection  with  the  erection  of  a 
$5,000  residence  on  Douglas  Avenue,  the 
owner,  Mr.  A.  F.  Ford,  will  do  the  work 
by  day  labor.  Doors,  sash,  flooring, 
hardware,  glass,  etc..  will  be  purchased 
by  him.  Building  will  be  32  x  34,  con- 
structed of  Indiana  trim  stone  and  press- 
ed brick. 

Quebec,  Que. 

The  sub-contract  for  painting  $5,000 
residence  on  Cartier  and  Cremazie  Sts., 
for  Mr.  John  Demers,  113  Fourth  St., 
Limoilou,  has  not  yet  been  let.  Resi- 
dence vyill  be  three-storey,  30  x  40,  frame 
and  brick  construction. 

The  sub-contract  for  painting  in  con- 
nection with  the  construction  of  a  resi- 
dence on  Cartier  Avenue  for  Mr.  A. 
Frederick,  480  St.  John  Street,  at  an  es- 
timated cost  of  $6,000,  will  probably  be 
let  shortly.  The  building  is  brick  con- 
struction. 

St.  Catharines,  Ont. 

A  permit  has  been  issued  to  Mr.  G. 
Warren,  139  Church  Street,  to  erect  a 
residence  on  Centre  and  Court  Streets, 
2-storey,  brick  construction,  estimated 
to  cost  $4,200. 

St.  Lambert,  Que.  (Montreal) 

In  connection  with  a  $9,000  residence 
in  course  of  construction  on  Argyle 
Avenue  for  Mr.  J.  H.  Randville.  "7 '  St. 
James  Street,  Montreal,  the  contractor, 
Mr.  A.  Gravel,  is  receiving  tenders  on 
roofing,  painting  and  electrical  work. 

Toronto,  Ont. 

Mr.  F.  J.  Male,  317  Sunnyside  Avenue, 
will  sublet  contracts  for  plastering, 
painting,  heating,  plumbing  and  electric- 
al work  on  one  pair  of  $3,500  residences, 
two-storey,  23  x  42,  brick  construction, 
on  143  Macauley  Avenue. 

The  construction  of  a  2^-storey  brick 
residence  on  Temple  and  Dufferin  Sts. 
is  contemplated  by  Mr.  W.  B.  Charlton, 
412  Indian  Road. 

In  connection  with  the  construction 
of  one  pair  of  $3,500  residences  on  Lamb 
and  Mountjoy  Streets.  the  owners, 
Messrs.  Campbell  &  Campbell.  34  \  ic- 
toria  Street,  will  sublet  plumbing  con 
tract. 

The  Board  of  Health  has  recommended 
that   Conveniences     be     installed   in  24 
houses  under  supervision  of  the  Hoard. 
The  cost  is  estimated  at  $2,820.  Alder 
man  H.  A.  Rowland  is  chairman. 

Victoria.  B.  C. 

In  connection  with  the  construction 
of  a  residence  and  garage  on  Suffolk 
Road  at  a  cost  of  $25,000.  for  Hon.  T. 
W.  Patterson,  Lieut. -Governor,  Govern- 
ment House,  the  general  contractor,  P. 


Tenders  and  For  Sale  Department 


Notice  to  Contractors 


Scaled  tenders,  addressed  to  the  Chairman  and 

Member*  of  the  Hoard  of  Control,  City  Mall,  Ot- 
tawa, will  he  received  hy  the  Sect  clary  of  the 
Hoard  .>t  Control  up  to  4  p.m.  Thursday,  Novem- 
ber 26th.  1914.  foi  the  supply  and  delivery  of  a 
direct  connected,  electrically-driven  Low  Lifgt 
I  inline  Pump  and  Motor. 

Any  tender  received  after  the  above-mentioned 
lime  will  he  declared  informal. 

The  Corporation  does  not  bind  itself  to  accept 
the  lowest  or  any  tender. 

Specifications  and  full  information  may  he  ob- 
tained at  the  City  Engineer's  Office. 

(Sgd.)  R.  L.  HAYCOCK, 

Acting  \V.  W.  &  S.  Engineer. 
City  Hall.  Ottawa, 

November  5th,  1014.  45 


Notice  to  Contractors 


Scaled  tenders,  addressed  to  the  Chairman  and 
Members  of  the  Board  of  Control,  City  Hall,  Ot- 
tawa, will  be  received  by  the  Secretary  of  the 
Hoard  of  Control  up  to  4  p.m.  Thursday,  Novem- 
ber £6th.  1914.  for  the  supply  and  delivery  of  a 
direct  connected,  electrically-driven.  High  Lift 
Turbine  Pump  and  Motor. 

Any  tender  received  after  the  above-mentioned 
time  will  be  declared  informal. 

The  Corporation  does  not  bind  itself  to  accept 
the  lowest  or  any  tender. 

Specifications  and  full  information  may  be 
obtained  at  the  City  Engineer's  Office. 

(Sgd.)  R.  L.  HAYCOCK. 

Acting  W.  W.  &  S.  Engineer. 

City  Hall.  Ottawa, 

November  5th,  1914.  45 


Tenders  for  72-inch 
Steel  Conduit 

Tenders  will  be  received  by  registered  post 
only,  addressed  to  the  Chairman  of  the  Hoard  of 
Control,  City  Hall,  Toronto,  Canada,  up  to  noon 

Tuesday,  November  24th,  1914 

for  the  supplying  and  laying  of  a  72-inch  steel 
conduit  from  the  Mechanical  Filtration  Plant  to 
the  72-inch  and  84-inch  steel  conduits  on  To- 
ronto Island. 

Drawings,  specifications  and  tender  forms  may 
he  obtained  upon  application  at  the  office  of  Mr. 
James  Slilne,  Mechanical  and  Electrical  Engi- 
neer, Department  of  Works,  Room  16,  City  Hall, 
Toronto. 

Envelopes  containing  tenders  must  be  plainly 
marked  on  the  outside  as  to  contents. 

The  usual  conditions  relating  to  tendering  as 
prescribed  by  City  By-law  must  be  strictly  com- 
plied with,  or  the  tenders  may  be  declared  in- 
formal. 

Tenderers  shall  submit  with  their  tenders  the 
names  of  two  personal  sureties  approved  by  the 
City  Treasurer,  or  in  lieu  thereof,  the  bond  of  a 
guarantee  company,  approved  as  aforesaid. 

The  lowest  or  any  tender  not  necessarily  ac- 
cepted. 

H.  C.  HOCKEX  (Mayor), 

Chairman,  Board  of  Control, 
City  Hall,  Toronto,  2nd  November,  1914.  45 


Tenders  for 
Fire  Alarm  System 

Sealed    tenders   for   the   installation   of   a  Fire 
Alarm  System  for  the  Town  of  Gait,  Ontario,  will 
■    received  up  till  Monday  at  noon  of  November 
16th,  addressed  to  the  undersigned. 

Parties  tendering  to  submit  specifications  for 
a  town  of  12,0110.  with  an  area  of  approximately 
1,600  acres. 

The  Corporation  does  not  bind  itself  to  accept 
the  lowest  or  any  tender. 

JOSEPH  M'CARTNEY, 
45  Town  Clerk. 


Tenders  for  the  Construc- 
tion of  a  Bridge  on  the 
Rosedale  Section  of 
the  Bloor  Street 
Viaduct 


Tenders  will  be  received,  by  registered  post 
only,  addressed  to  the  chairman  of  the  Board  of 
Control,  City  Hall,  Toronto,  Canada,  up  to  noon 
on  Monday,  December  21st,  1914,  for  construct- 
ing across  the  Rosedale  Valley  a  bridge  SG  feet 
wide,  consisting  of  one  steel  arch  span  with 
piers  and  approaches,  the  length  being,  approxi- 
mately, five  hundred  and  eighty  feet ;  and  a  re- 
taining wall,  approximately  one  hundred  and 
seventy  feet  long,  extending  westward  from  the 
bridge.  Bidders  may  obtain  specifications,  in- 
cluding plans  and  form  of  tender,  on  application 
to  the  Commissioner  of  Works,  Toronto,  after 
paying  to  the  Commissioner  of  Works  twenty- 
live  dollars  for  each  set,  this  sum  to  be  refunded 
upon  return  of  plans.  The  Engineer's  estimate 
of  quantities  will  also  be  sent  on  request.  Speci- 
fications, including  plans,  may  be  seen  at  the 
offices  of  the  Commissioner  of  Works,  Toronto ; 
the  Commercial  Intelligence  Department  of  the 
Board  of  Trade,  London,  England;  The  Engi- 
neering News,  New  York;  Engineering  and  Con- 
tracting, Chicago,  and  Engineering,  London, 
England. 

Those  desiring  to  submit  tenders  on  reinforced 
concrete  construction  for  the  above  bridge  are 
hereby  notified  that  they  may  prepare  and  sub- 
mit, without  any  expense  whatsoever  to  the  city, 
their  own  plans  and  specifications,  based  on  the 
loading  given  in  the  specifications  for  steel  con- 
struction, and  may  tender  on  the  same.  These 
tenders  will  be  received  up  to  noon  on  Monday, 
December  21st,  1914. 

Envelopes  containing  tenders  must  be  plainly 
marked  on  the  outside  as  to  contents. 

The  usual  conditions  relating  to  tendering,  as 
prescribed  by  city  by-laws,  must  be  strictly  com- 
plied with,  or  tenders  may  be  declared  informal. 

A  deposit  in  cash  or  a  marked  cheque,  equiva- 
lent to  2'/i  per  cent,  of  the  amount  of  the  tender, 
payable  to  the  order  of  the  City  Treasurer,  must 
accompany  each  tender,  which  deposit  will  be 
retained  until  provisions  of  by-law  4294  are  com- 
plied with. 

Tenderers  shall  submit  with  their  tenders  the 
names  of  two  personal  sureties,  approved  by  the 
City  Treasurer,  or  in  lieu  thereof,  the  bond  of  a 
Guarantee  Company,  approved  as  aforesaid. 

The  lowest  or  any  tender  not  necessarily  ac- 
cepted. 

H.  C.  HOCKEN  (Mayor), 

Chairman,  Board  of  Control. 
City  Hall,  Toronto,  November  9th,  1914.  45 


Drainage  Tender 


Tenders  are  called  for  Drainage  Work  of  10,71s 
feel  nf  20-in.  to  48-in.  Tiling,  and  (j,5U0  feet  of 
Open  Drainage  Work  (including  Bridge).  Along 
covered  portion,  which  lays  mostly  through  town 
lots,  a  connection  to  be  left  for  each  lot.  Tender 
for  Covered  Portion  to  be  for  either  Glazed 
Sewer  Tile,  or  Cement  Crock,  or  Corrugated 
Pipe.  Tenders  opened  evening  November  16th. 
Plans  and  Specifications  at  the  Clerk's  Office, 
1  .eamington. 

Uatcd,    Leamington,    November  4th,  1914. 

R.  M.  SELKIRK, 
45  Clerk,  Leamington,  Ont. 


CITY  OF  ST.  CATHARINES 

Tenders  for  Super- 
structure of  Steel 
Viaduct 

Tenders  will  be  received  up  to  December  8th, 
1914,  for  the  construction  of  a  steel  viaduct, 
known  as  the  St.  Paul  St.  High  Level  Bridge, 
1,230  feet  long,  41  feet  wide,  and  S9  feet  above 
the  water  level  of  the  Old  Welland  Canal.  Ap- 
proximate quantity  of  steel  is  2,614,000  lbs. 

Plans  and  specifications  and  other  information 
will  be  available  at  the  office  of  the  City  Engi- 
neer on  and  after  November  17th.  A  deposit  of 
Ten  Dollars  will  be  required  for  Plans,  which  de- 
posit will  be  returned  on  receipt  of  a  bona  fide 
Tender. 

W.  P.  NEAR, 
45  City  Engineer. 


Notice  to  Contractors 


Tenders  will  be  received  by  registered  post 
only,  addressed  to  the  Chairman  of  the  Board  of 
Control,  City  Hall,  Toronto,  up  to  noon  on 
Tuesday,  November  24th,  for  the  construction  of 
the  following  sewers,  viz. : 

Alton  Avenue  Drainage  System  Outlet,  from  71 
feet  north  Stanton  Avenue  to  Ivy  Avenue,  via 
lane  at  north  end  of  Alton  Avenue,  lot  No.  40 
Gerrard  Street,  part  Township  lot  No.  10,  Hast- 
ings Avenue,  Hariett  Street,  and  lane  first  east 
Leslie  Street  to  Ivy  Avenue. 

Barwick  Avenue,  Lawlor  Avenue  to  Cockburn 
Avenue;  Bingham  Avenue,  Bracken  Avenue  to 
Gerrard  Street ;  Eastern  Avenue,  Knox  Avenue  to 
Morley  Avenue ;  Evans  Avenue,  Colbeck  Street 
to  Annette  Street ;  Howell  Street,  Kennedy  Ave- 
nue to  Runnymede  Road ;  Kingswood  Avenue. 
Lyall  Avenue  to  Gerrard  Street;  Scarboro  Road, 
Kingston  Road  to  Gerrard  Street,  Swanwick  Ave- 
nue, Cockburn  Avenue  to  Victoria  Park  Avenue ; 
Victoria  Park  Avenue,  Bracken  Avenue  to  Ger- 
rard Street;  Wheeler  Avenue,  1,720  feet  north  of 
north  side,  Queen  Street  to  north  end ;  Medland 
Crescent,  Oakmount  Road  to  Hillsview  Avenue. 

Envelopes  containing  tenders  must  be  plainly 
marked  on  the  outside  as  to  contents.  Specifica- 
tions may  be  seen,  and  forms  of  tender  obtained 
at  the  office  of  the  Commissioner  of  Works,  To- 
ronto. Tenderers  shall  submit  with  their  tender 
the  names  of  two  sureties  approved  by  the  t  it y 
Treasurer  in  lieu  of  said  sureties,  the  bond  of  a 
Guarantee  Company  approved  as  aforesaid.  The 
usual  condtions  relating  to  tendering  as  prescrib- 
ed by  City  By-law  must  be  strictly  complied  with. 
The  lowest  or  any  tender  not  necessarily  ac- 
cepted. 

H.  C.  HOCKEN  (Mayor). 

Chairman,  Board  of  Control. 
Toronto,  November  4th,  1914,  45 
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TOWN  OF  THOROLD 

PROVINCE  OF  ONTARIO 


Sealed  tenders  will  be  received  by  the  Chair- 
man of  the  Hoard  of  Water  Commissioners  until 


8  P.M.  Wednesday,  November  25th, 
1914 

For  a  Complete 

Water  Filtration 
Plant 

General  plans  are  open  for  inspection  at  Tlior- 
old  or  at  the  Toronto  Office  of  the  Engineers. 
Hoard  Water  Commissioners. 

JAMES  WILSON,  Esq.,  Chairman. 
JOSEPH  BATTLE,  Esq.,  Mayor, 
FRANK  H.  KEEFER,  Esq. 
CHIPMAN  &  POWER,  Engineers, 
Mail   Building,  Toronto. 
November  Kith.  1914.  4ii 


Board  of  Education 


Sealed  tenders,  whole  or  separate,  addressed  to 
the  Secretary-Treasurer  of  the  Hoard,  will  be  re- 
ceived until 

Friday,  November  13th,  1914 
for  all  trades 

Enlargement  of  North 
Toronto  High  School 

New  Building,  Corner  of 
Colbeck  Avenue  and 
Runnymede  Road 

Specifications  may  be  seen  and  all  information 
obtained  at  the  office  of  the  Superintendent  of 
Building*,  City  Hall,  Toronto.  Each  tender 
must  be  accompanied  with  an  accepted  Bank 
cheque  for  live  per  cent,  of  the  amount  of  tender 
or  its  equivalent  in  cash.  Tenders  must  be  in 
the  hands  of  the  Secretary-Treasurer,  at  Ins 
fice  in  the  City  Hall,  not  later  than  4  o'clock  on 
the  flay  named,  after  which  no  tender  will  be  re- 
ceived. The  lowest  or  any  tender  will  nol  neces- 
sarily be  accepted. 

W.  C.  WILKINSON. 


4fi 


J.  W.  (ACKSON, 


Mechanical  Draughtsman 

desires  position.  Seven  years'  experience  in  lo- 
comotives, grain  elevators,  etc.  (loud  designer, 
neat  letter  and  steady  worker.  Not  afraid  ol 
work.  Reasonable  salary.  Rest  of  references. 
Apply  Box  :!"".  Contract  KpcomI,  II!'  Board 
Trade  Building,  Montreal,   I'  1  1  '•' 


Sales  Knuineers  Wanted 

Sales  Engineer*  wanted  to  sell  n  new  pipe 
cleaning  device  for  cleaning  water  main*  in  <  an 
adian  towns  ami  cities.  Box  102,  t  imlia.  t  K._ 
cord  &  Engineering  Review,    rormiio,  ic 

Sales  Kntf  inters  Wanted 

A  large  firm  specializing  in  the  manufacture  of 
motors  of  all  classes  desired  to  secure  sale*  en- 
gineeis  in  various  pails  id  Canada.  l  inns  who 
can  carry  a  stock  of  motors  are  preferred  \\  or 
staling  the  territory  you  can  cover.  lips  Wl. 
Contract  Record  &  Engineering  Review.  I 


CAPITAL  introduced  for  sound  enterprises  of  all 
kinds.  5  per  cent,  commission.  Bond  and  stock 
issues  placed.  Underwriting  procured.  Refer- 
ences exchanged.  Address  Cooke  &  Byrne,  liar- 
court  Street.  Dublin,  Ireland.  10-45 


Representatives  W anted 

V.  S.  Paint  and  Varnish  Manufacturers  want 
representatives  who  are  well  acquainted  with 
leading  Architects  and  Contractors,  in  each  Cana- 
dian province.  Exclusive  Provincial  agencies  will 
be  given  to  right  parties.  Box  104,  Contract 
Record,  Toronto. 


Sales  Agents  Wanted 

Firm  making  "XJ"  Support  Ties  and  Bar  Sup- 
ports for  Concrete  Work  wants  sales  agents 
throughout  Canada.  Apply  Box  98,  Contract 
Record  &   Engineering  Review,  Toronto.  4.Y47 


three-storey,  60  x  30,  brick  and  stone 
construction.  Mr.  J.  B.  Yerret,  Limoi- 
lou,  is  the  general  contractor. 


Agents  Wanted 


We  are  open  to  appoint  Provincial  agents  for 
hit  frost  proof  water  meters.  Adopted  by  lead 
ing  towns  and  cities  in  Northern  States.  Apply 
Box  103,  Contract  Record  &  Engineering  Re- 
view, Toronto.  4~»-47 


Agents  Wanted 


Canadian  firms  having  good  municipal  con- 
nections can  make  money  selling  a  new  improved 
sewer  cleaning  machine  which  already  has  a  big 
sale  in  the  U.  S.  A.  Write  stating  the  terri- 
tory you  can  cover.  Box  97,  Contract  Record 
&  Engineering  Review,  Toronto.  44-40 


Agents  Wanted 


La^ge  firm  making  low  voltage  transformers 
and  eiectiica)  raeasunng  instruments  wants  sales 
agents  for  Canada.  'Ihese  transformer  aie  tor 
sign  lighting,  bell  ringing,  and  toy  require- 
ments. The  electrical  mcasuiing  instruments  in- 
clude a  complete  line  of  switchboard  and  port- 
able Ammeters  and  Voltmeters.  All  agents  to 
woik  on  a  commission  basis.  Write  stating  what 
territory  you  can  handle.  Box  9,'J,  Contract 
Record,  Toronto.  4:i-45 


Residences 

(Continued  from  page  61) 

McKenzie,  2358  Cadboro  Bay  Road,  will 
sub  let  contract  for  painting.  Residence 
will  be  12-roomed,  frame  construction. 

Plans  are  prepared  for  the  construction 
of  a  $10.0(10  apartment  house  at  Ross 
Bay  for  Mr.  Lrnest  Lloyd,  care  archi- 
tects. Rochfort  &  Sankey,  505  Union 
Bank  Building,  owner  and  general  con- 
tractor. All  material.  including  18 
suites,  will  be  purchased  by  the  owner. 

Westmount,  Que.  (Montreal) 

The  construction  of  a  $15,000  resi- 
dence on  Avenue  Road  for  Mr.  E.  N. 
Robertson,  117  Notre  Dame  Street  West, 
will  not  be  carried  out  lor  the  present. 

The  residence  of  Mrs.  Rayncs,  4475 
Montrose  Avenue,  has  been  destroyed 
by  fire.    The  loss  is  estimated  at  $4,000. 

CONTRACTS  AWARDED 

Ottawa,  Out. 

The  contract  for  the  construction  of 
IWO  $7,000  residences  on  Nelson  Street 

|  for  Mr.  I).  Fraser,  O'Connor  Street,  has 
been  awarded  to  Mr,  Robert  J.  Watson, 
I8f»  Hawthorne  Street  Residences  will 
be  brick  veneer  construction. 

Quebec.  Que. 

The  sub  contract  for  painting  $20,000 
residence  on  Queen  Street,  for  Mr.  Jos. 
Bedord,  216  Queen  Street,  has  been  let 
to   Marier   \-   Tremblay.     Residence  is 


Power  Plants,  Electricity  and 
Telephones 

Edmonton,  Alta. 

The  Edmonton,  Dunvegan  &  B.  C. 
Railway  Company  have  had  plans  drawn 
lor  the  construction  of  Power  Houses 
at  St.  Albert's  Trail,  at  an  estimated 
cost  of  $8,000.    Work  to  start  at  once. 

Newmarket,  Out.  (Toronto) 

The  Town  Council  has  requested  the 
Provincial  Hydro-electric  Commission 
to  furnish  estimates  for  a  power  supply 
for  street  lighting  and  domestic  use.  Mr. 
J.  E.  Hughes  is  town  clerk. 

Ottawa,  Ont. 

The  City  Council  has  in  contemplation 
the  carrying  out  of  repairs  and  altera- 
tions to  Aberdeen  Building,  Lansdowne 
Park,  at  a  cost  estimated  at  $20,000.  Al- 
terations will  include  new  concrete 
foundation,  bricking  of  structure,  new 
roof,  galvanized  iron  cornices,  painting 
and  sanding.  Mr.  Norman  11.  11.  Lett 
is  the  secretary. 

Tenders  are  to  be  called  immediately 
for  supplying  ami  installing  elevators  in 
the  Isolated  Hospital  of  which  the  City 
Council  is  owner.  Dr.  Parent  is  chair- 
man of  the  Board  of  Health. 

The  Canadian  Fire  Underwriters'  As- 
sociation have  requested  the  City  Coun- 
cil to  purchase  three  additional  fire  en- 
gines. The  Council  has  definitely  taken 
the  matter  in  hand. 

Tillsonburg,  Ont. 

The  electrical  plant  owned  by  Barkey 
Bros,  has  been  destroyed  by  (ire.  The 
loss  is  estimated  at  $10,000. 

Toronto,  Ont. 

The  Works  Committee  have  approved 
of  the  recommendation  of  Street  Com- 
missioner Wilson  in  favor  of  establish- 
ing an  incinerator  plant  on  Toronto  Is- 
land at  an  estimated  cost  of  $15,000. 

Tenders  close  November  26  with  To- 
ronto Hydro-electric  Commission,  22(> 
Yongc  Street,  for  electrical  apparatus 
comprising  synchronous  converters  with 
transformers  and  switchboard  panels. 
Specifications,  etc.,  are  at  the  office  of 
Purchasing  Agent. 

The  Board  of  Control  has  decided  to 
build  a  new  car  barn  and  purchase  a 
quantity  of  rolling  stock  for  new  Civic 
l  ar  Line  on  Bloor  Street  \\  est.  By- 
law authorizing  the  work  has  not  yet 
been  passed  by  the  City  Council. 

Winnipeg,  Man. 

The  Waterous  Engine  Works  Com- 
pany. Limited.  Winnipeg,  have  been 
awarded  the  contract  by  the  Hoard  of 
Control  for  supply  of  boiler  for  steam 
engine  at  $1,510.  This  contract  is  said 
tt>  have  been  awarded  previously  to  Doty 
Engine  Company  at  $1,015.  but  some 
difficulty  regarding  the  patent  occurred. 

CONTRACTS  AWARDED 
London.  Ont. 

The  Canadian  General  Electric  Com- 
pany. Toronto,  have  been  given  the  con- 
tract to  supply  three  electric  locomotives 
and  electrical  equipment  lor  live  cars 
for  the  Loudon  and  Port  Stanley  Rail 


"4 
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u.i\  Company,  at  a  cost  of  about  $130,- 
000.  The  engines  are  to  be  1,000  h.p. 
Bund  tlu-  curs  t>00  h.p.    Mr.  Spittal  is  the 

secretary. 

Montreal,  Que. 

The  contract  in  connection  with  church 
building  Foi  Mr.  Fabrique,  St.  Elizabeth, 

ha>  been  awar.UiI  to  Messrs.  I.cfchvre 
ft  l'r..\,.st.  Montreal.  Messrs.  MacDult 
ft  Lemieux,  3J0  St.  Catherine  Street  W., 
are  the  architects. 

Ottawa,  Ont. 

1  he  contract  for  interior  equipment 
t.>  the  factory  of  McAuliffe-Davis  Lum- 
ber Company,  Chamberlain  Avenue, 
consisting  of  electrical  apparatus  and 
motors,  has  been  awarded  to  Costello 
ft  Crowe,  380  Bank  Street. 


Miscellaneous 

Gait.  Ont. 

The  Town  Council  is  open  to  receive 
tenders  until  November  16  for  the  sup- 
ply of  a  fire  alarm  system.  Specifica- 
tions to  be  submitted  for  a  town  of  12,- 
000  population,  area  of  1,61)0  acres.  Mr. 
Jos.  McCartney  is  the  town  clerk. 

Halifax,  N.S. 

Tenders  addressed  to  Mr.  A.  John- 
ston, Deputy  Minister  of  Marine  and 
Fisheries,  Ottawa,  will  be  received  up 
to  noon,  December  1,  for  the  construc- 
tion of  two  wooden  lighthouse  towers 
to  be  used  as  range  lights,  at  Sheet 
Harbour,  Halifax.  Plans  and  specifica- 
tions are  at  Department  of  Marine  & 
Fisheries,  Ottawa,  also  at  agency  of  de- 
partment, Halifax. 

Montreal  Que. 

The  Dominion  Government  Depart- 
ment of  Militia  &  Defence,  High  School, 
197  Peel  Street,  will  purchase  at  once 
35  to  40  hand  chemical  fire  extinguishers 
of  approved  type,  capacity  2 gals.,  for 
use  in  High  School,  Peel  Street. 

Ottawa,  Ont. 

The  City  Council  is  contemplating  the 
remodelling  of  entrance  to  Lansdowne 
Park  at  Bank  Street,  at  an  estimated 
cost  of  $3,500.  Improvements  will  in- 
clude new  concrete  foundation,  brick- 
ing of  structure,  new  roof  and  new  turn- 
stiles. Mr.  Norman  H.  H.  Lett  is  the 
secretary. 

St.  John,  N.B. 

Tenders  will  be  received  until  4  p.m., 
November  23rd,  by  Mr.  R.  C.  Desroch- 
ers.  Secretary,  Dominion  Government 
Department  Public  Works,  Ottawa,  for 
the  construction  of  fittings,  including 
cupboards,  shelving,  harness  racks, 
counters,  rifle  racks,  etc.,  at  drill  hall. 
Plans  and  specifications  are  at  office  of 
D.  H.  Waterbury,  clerk  of  works,  St. 
John,  and  Department,  Ottawa.  Speci- 
fication at  office  of  MacLean  Daily  Re- 
ports, Limited,  25  Charlotte  Street,  To- 
ronto. 

St.  Marys,  Ont. 

St.  Marys  Wood  Specialty  Company, 
Limited,  are  reported  to  be  desirous  of 
purchasing  the  following  machinery: 
Fisher  or  similar  re-saw;  Ober  axe 
handle  lathe,  Ober  rod  machine. 

CONTRACTS  AWARDED 

St.  Joseph  de  Beauce,  Que. 

The  Presbytery  of  St.  Joseph  de 
Beauce  has  awarded  the  masonry  con- 
tract for  the  construction  of  foundation 


and  pedestal,  of  Stanstead  granite,  to 
\  i  St  iii'  (n.'.M'liu,   I  teaucevillc. 

Toronto,  Ont. 

The  contract  to  supply  25  fire  alarm 
boxes  and  other  apparatus  has  been 
awarded  by  the  Board  of  Control  to  the 
Northern  Electric  Company,  Simcoe  St., 
at  $3,391. 

Winnipeg,  Man. 

The  Board  of  Control  has  let  the  gen- 
eral contract  for  the  supply  of  150,000 
ft.  b.m.  lumber,  3  ins.  and  over,  at  $22.- 
37  per  1,000  ft.,  to  McDonald-Dure  Lum- 
ber Company,  Limited,  Winnipeg.  Mr. 
W.  1'.  Brcreton,  223  James  Avenue,  is 
the  engineer. 


Business  Notes 

A  firm  of  wholesale  builders'  iron- 
mongers in  the  south  of  England  makes 
i  nquiry  for  names  of  Canadian  makers 
of  wire  and  wire  nails.  Particulars  re- 
garding this  firm  may  be  obtained  by 
communicating  with  the  secretary,  De- 
partment of  Trade  and  Commerce,  Ot- 
tawa. 


New  Companies 

The  Associated  Cement  Company 
(Canada)  Limited,  has  been  incorporated 
with  a  capital  of  $2,000,000  for  the  manu- 
facture and  sale  of  Portland  cement 
and  subsidiary  building  material.  The 
head  office  of  the  company  will  be  at 
Victoria,  B.C.  The  incorporators  in- 
clude James  Steller  Lovell,  Accountant, 
and  Wm.  Bain,  Bookkeeper,  both  of  To- 
ronto. 

Metals  Limited  has  been  licenced  to 
carry  on  business  within  the  province 
of  British  Columbia.  The  operations  of 
the  company  include  the  business  of 
electricians,  nfechanical  engineers  and 
manufacturers  and  dealers  in  electricity, 
gas,  motor  cars,  etc.  The  capital  of  the 
company  is  $250,000  and  the  head  office 
in  British  Columbia  is  at  566  Beatty 
Street,  Vancouver,  B.C. 

Mannesmann  Tube  Company,  Limited, 
has  been  licenced  in  British  Columbia 
with  head  office  at  121  Pemberton  Build- 
ing, Victoria,  B.C.,  to  manufacture  and 
deal  in  all  kinds  of  steel  and  iron  tubes 
and  fittings. 

The  Canadian  Underwriters  Electrical 
Inspection  Bureau,  Limited,  has  been  in- 
corporated with  head  office  at  Montreal 
and  a  capital  of  $25,000.  The  company 
will  manufacture  and  deal  in  electrical 
apparatus,  etc.  Mr.  Alf.  W.  Hadrill,  20 
St.  Nicholas  Street,  is  said  to  be  inter- 
ested. 

J.  B.  Turney  &  Company,  Limited, 
has  been  licensed  to  operate  in  British 
Columbia,  with  head  office  at  the  Im- 
perial Bank  Block,  Fernie,  B.C.  The 
company  will  engage  in  the  production 
of  sand,  lime  and  clay  and  the  manufac- 
ture of  cement  and  by-products  of  ce- 
ment, artificial  stone,  drain  pipes,  tiles, 
bricks  and  builders'  material  generally. 


Late  News  Items 

Edmonton,  Alta. 

It  is  reported  that  the  City  Council 
has  returned  tenders  for  conduit  con- 
struction work,  and  that  new  tenders  will 
be  called  next  spring. 

Gatineau  Point,  Que.  (Hull) 

Mr.  Tremblay  and  Mr.  Bouchard  will 


probably  rebuild  stables,  etc.,  which 
were  destroyed  by  fire  recently. 

Hamilton,  Ont. 

Tenders  for  separate  trades  will  be  let 
as  required  in  connection  with  2^2- 
storey  $8,000  brick  residence  on  Main 
Street  East,  for  Mr.  Geo.  A.  Truman, 
Driving  Park  Hotel.  Mr.  C.  G.  Hudson, 
Driving  Park  Hotel,  is  the  general  con- 
tractor. 

Kingston  Mills,  Ont. 

Kingston  Council  has  not  yet  accept- 
ed the  offer  of  Mr.  J.  M.  Campbell  to 
supply  city  with  500  h.p.  in  connection 
with  new  power  station. 

Lac  La  Biche,  Alta. 

Alberta  and  Great  Waterway  Railway, 
care  J.  D,  McArthur,  St.  Albert  Trail, 
Edmonton,  are  contemplating  the  con- 
struction during  winter  or  spring  of  an 
hotel  to  meet  tourist  traffic. 

Montreal,  Que. 

Tenders  are  in  for  plastering  and  the 
contract  will  be  let  in  two  weeks  for 
bank  and  office  building  on  St.  Lawrence 
and  Ontario,  for  Molsons  Bank.  Ten- 
ders are  not  yet  called  for  electric  and 
interior  fittings.  Turner  and  Carless. 
49  Beaver  .Hall  Hill,  are  the  architects. 

The  Board  of  Commissioners  has 
awarded  the  contract  to  Mr.  G.  M.  Gest, 
83  Craig  Street  West,  for  construction 
of  conduit  from  Notre  Dame  Street  to 
River  front  on  St.  Lawrence  Boulevard, 
at  $5,536.  Mr.  Clarkson,  1009  New  Birks 
Building,  is  the  engineer. 

Medicine  Hat,  Alta. 

Alberta  Linseed  Oil  Mill  Company, 
Limited,  have  decided  to  install  the  fol- 
lowing new  machinery  in  their  newly- 
renovated  factory: — Breaker,  rolls,  belt- 
ing, pipe,  tools,  hydraulic  pump,  filter 
press.  Also  repairs  to  presses.  None  of 
the  above  has  yet  been  ordered. 

Niagara  Falls,  Ont. 

Tenders  will  be  called  next  week  by 
Mr.  W.  J.  Seymour,  clerk,  city  council, 
for  supply  and  erecting  of  100  ornament- 
al cast  iron  standards,  to  be  used  on 
River  Road.  Electric  lamps  will  also 
be  required.  Air.  Geo.  Foster,  Superin- 
tendent Electric  Lighting  Company,  is 
the  engineer  in  charge. 

The  Queen  Victoria  Park  Commis- 
sioners have  awarded  the  contract  for 
completing  the  Niagara  River  Boule- 
vard through  Bridgeburg  and  Fort  Erie 
to  Mr.  J.  C.  MacNamara,  St.  Catharines. 
Contract  price  $32,000. 

Ottawa,  Ont. 

Tenders  will  be  called  for  balance  of 
work  on  $114,000  pavement  on  Preston 
Street  for  the  City  Council.  The  sur- 
face draining  work  was  started  by  day 
labor.  Pavement  will  be  laid  in  asphalt 
and  stone-concrete.  Mr.  F.  C.  Ask- 
with  is  the  engineer. 

Peace  River  Crossing,  Alta. 

The  Provincial  Government  Depart- 
ment of  Public  Works  are  contemplat- 
ing additions  to  bridges  in  this  district. 
Traffic  decks  will  be  added  to  steel 
bridges  over  Smokey  River  on  the  Ed- 
monton, Dunvegan  and  B.  C.  Railway 
and  to  bridge  over  Peace  River  on  Can- 
ada Central  Railway.  Mr.  John  Stocks, 
Parliament  Buildings,  Edmonton,  is 
Minister  of  Public  Works. 
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PUMPS 


Horizontal  Belt  Driven  Turbine  Pump  supplied  the  University  of  Toronto. 

TIIIS  Pump  is  hydraulically  balanced  against  end 
thrust  and  in  addition  has  a  water  cooled  thrust 
Bearing.  The  Pump  is  arranged  so  that  it  may 
be  operated  w  ith  guide  vanes  or  without  for  demonstration 
purposes.  Oil  ring  bearings,  1 1 ydrauhc  Balance  and  water 
cooled  thrust  bearings  are  standard  for  all  "Inglis"  Turbine 
Pumps. 

We  make  pumps  of  all  kinds  for  any  service. 

Write  us  for  prices. 

The  John  Inglis  Company,  Limited 

ENGINEERS  AM)  BOILERMAKERS 
14  Strachan  Ave.,  Toronto.  Canada 

Montreal  Office:   Koom  f><)!»  C111.uli.it)  Kxprcs  Uuildintf 
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One  Municipality  Saved 


$92,000 


By  advertising  their  tenders  in  the  "  Contract  Record." 
This  page  tells  about  it — briefly. 

A representative  body  in  a  Western  Canada  city  thought  their  taxes  were 
getting  too  burdensome.  They  decided  to  investigate.  They  ap- 
pointed an  engineer  with  an  established  reputation  to  look  into  their 
civic  methods  and  expenditures.  This  engineer  studied  the  situation  care- 
fully and  made  a  comprehensive  report. 

Now,  we  are  not  going  to  ask  you  to  read  over  all  that  report — we'll  give 
you  the  kernel  of  it.     The  engineer  said, — 

"  Lack  of  Competition  in  City  Works  Has  Much 
To  Do  with  High  Taxes." 

Perhaps  you  will  say  you  knew  that  before  ;  perhaps,  that  you  don't  be- 
lieve it.  Read  the  exact  statement  bearing  on  this  subject,  taken,  word  for 
word,  from  the  engineer's  report,  a  copy  of  which  is  on  file  in  this  office  : 

"I  have  gone  carefully  through  the  "Contract  Record"  for  the  year 
1913  and  find  that  ninety-five  cities,  towns,  provinces,  railroads  and 
commissions,  including  the  Greater  Winnipeg  Water  District  (of 
which  yours  is  a  part),  from  the  Atlantic  to  the  Pacific,  in  Canada, 
have  advertised  for  tenders,  the  contracts  for  which  reach  the  sum  of 
approximately  two  hundred  and  fifty  million  dollars ;  and  yet  St. 
Uoniface  is  the  exception.  The  only  time  your  city  appears  is  in  con- 
nection with  the  bridge  piers  and  your  secretary-treasurer  told  me 
that  the  reason  this  was  done  was  because  there  was  no  contractor  in 
the  city  who  would  finance  the  undertaking.  This  advertisement  re- 
sulted in  the  successful  tenderer  being  $92,000  lower  than  the  next 
bidder,  the  successful  men  being  outsiders.  It  is  not  unreasonable  to 
suppose  that  this  sum  was  saved  by  the  advertisement  being  spread 
over  Canada.  A  ten  per  cent,  saving  on  the  contract  price  means  that 
debentures  selling  at  90,  as  they  did  this  year,  bring  par;  or  selling  at 
104  as  in  1912,  bring  115 — an  unheard-of  price.  The  local  improve- 
ments in  your  city  have  cost  over  Two  Million  Dollars,  and  a  ten  per 
cent,  saving  would  have  enriched  your  treasury  approximately  a 
quarter  of  a  million." 

The  "Contract  Record"  saved  this  municipality  $92,000  or  10%  of  the 
total  contract.  The  advertisement  cost  $5.00.  Would  you  rather  have  $5.00 
or  10%  of  your  T914  estimates  ? 

When  you  are  in  the  market  for  material  or  labor  send  us  your  advertise- 
ment.    We  will  save  you  money.  • 


I  ESTABLISHED    IBS*  ^ 

(ontract  Record 

^Engineering  Review 


347  Adelaide  Street  West,  Toronto 
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Iron  Fences 

Every  conceivable  style  and  design 
in  ornamental  iron  fence  work  can  be 
faithfully  carried  out  by  us. 

Send  in  your  specifications   and  get 
our  quotations. 

We  also  specialize  in  iron  stair  work. 

GEO.  B.  MEADOWS 

Toronto  Wire  Iron  and  Brass  Works  Co.,  Limited 
Meadows  Block,  Wellington  St.  W 
TORONTO,  ONT. 


"Hammer  Brand" 

Hard  Wall  Plaster 


It  neither  loosens  nor  falls  otf,  it  allows  car 
penters  to  follow  plasterers  without  Iobh 
of  time  and  lasts  as  long  as  the  hnilriinR. 


Albert  Manufacturing  Co. 

Hillsborough,  New  Brunswick,  Can»rU 


1 


Universal  Form  Clamp 

Secured  to  the  ends 
of  round  rods  passed 
through  your  forms, 
these  inexpensive 
clamps  hold  the  cen- 
tering rigid,  resist- 
ing a  strain  ex- 
ceeding the  tensile 
strength  of  the  steel 
rods  themselves. 
Clamps  are  easily  applied,  adjusted 
and  tightened.  A  wrench  releases 
them.  Pull  the  rods  out  of  the  con- 
crete with  our  Rod  Puller. 

Write  today  for  Circulars  and  Prices 

Railway  Contractors  Supply  Co. 

Standard  Bank  Building,  Toronto 

Agents  for  Ontario  and  Eastern  Canada 

— Montreal  representatives — 
RAMSEY  &  KELLY,  511  Quebec  Bank  Building 


Brick  Today 
Stone  Tomorrow 

Properly  made  sand  lime  brick  of  the 
best  materials  will  eventually  turn  to 
stone  under  the  influence  of  nature. 
Those  desiring  strong  and  permanent 
building  material  should 

SPECIFY 

"Harbour" 

Sand  -  Lime  Brick 

Harbour  Brick  Co.,  Limited 

Lumsden  Building 
Toronto 
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Current  Prices  of  Building  and  Engineering  Materials 


TORONTO  PRICES 

CEMENT.  LIME,  AND  BRICK 
Cement— dchveied  in  5-barrcl  lols.  $1.86  per  bbl. ; 
with  ban*  $3.86;  car  lots,  $1.55  on  the  track, 
with  pkgs.  $1.05. 

Lime — U'ey  88c,  while  40c  per  100  lbs.,  deliver- 
ed in  not  less  than  1500  lb.  lots.  At  the 
warehouse,  white  37c,  grey  35c. 

Brick — No.  1  dry  pressed  red  brick,  $17 ;  buff, 
$17  f.o.b.  the  job;  No.  2,  $14;  common  red 
stock  brick,  $11  to  $14;  grey,  $11  to  $12; 
wlrc-CUt  brick  for  foundation  work,  $8.50  on 
the  cars,  delivered  $9.50.;  "Tapestry"  brick, 
|20  to  $30;  sand-lime  brick,  $7.00;  King 
Edward  Siding;  $6.50  at  the  mill;  $9.50  de- 
livered on  the  job.  Smooth  faced  texture 
I. rick.  $15;  rough  faced  texture,  $16  to  $20, 
delivered  any  place  in  Ontario;  paving  brick, 
No.  1.  $1S  per  M.  f.o.b.  West  Toronto; 
No.  2,  $14.00;  paving  blocks,  No.  1,  $24  per 
M.  :  No.  2,  $1*.  Sun-Tex  wall  tile,  $16  to 
$20  per  M. ;  Denison  interlocking  hollow 
tile,  $00  per  M.     Lots  over  100,000,  $55. 

Concrete  brick  —Quotations  f.o.b.  Toronto: — 
White  $52,  buff  $28,  grey  $27,  plain  pressed 
$17,  red  $27.  Other  quotations  on  applica- 
tion. 

CRUSHED  STONE.  SAND  AND  GRAVEL 
Toronto  prices,  delivered: 
Ciushed  stone— 2-in.,  $1.20;  1-in.,  $1.25;  3/S-in., 

$1.25;   rubble  stone,  in  car  lots,  $1.15  per 

ton  f.o.b.  car. 
Sand — for  cement  or  brick  work,  $1.20  per  cu. 

yd.,  f.o.b.  Toronto,  C.  P.  R.  siding;  85c  to 

$1  per  cu.  yd.  f.o.b.  Toronto,  G.  T.  R.  siding. 
Gravel — $1.50  per  cu.  yd.,  delivered. 

LUMBER  (BUILDING  MATERIAL) 
Toronto  prices  (wholesale)  delivered: 
Hemlock— 2  x  4  in.  to  2  x  12  in.,  8  to  16  ft., 

$24;  18  ft.,  $26;  1-in.  Hemlock  No.  1  $25; 

No.  1  Hemlock  decking  $25  to  $26;  No.  2 

hemlock,  dimension  and  1  in.,  $19  to  $21. 
Pine — 1  in.   common  6  to   12  in.   wide  (rough) 

$20  to  $33;  2  in.  white  pine,  bill  stock,  $28 
to  $34;  7/8  by  6  and  10  in.  pine  shelving, 
$33  to  $42;  7/8  x  12  in.  pine  shelving  $45; 
No.  1  white  pine  flooring  $34 ;  No.  1  spruce 
flooring  $27.50;  No.  1  pine  decking  D  2  S 
$28;  spruce  decking  $27  to  $30;  No.  1  pine  V. 
or  beaded  sheeting,  $35;  No.  2  ditto  $32; 
pine  trim  4  in.  casing  $1.75  per  100  ft. ;  5 
in.  ditto  $2;  8  in.  pine  base  $2.75  to  $3.25;  10 
in.  pine  base,  $3.40  to  $4.50;  4  in.  pine,  win- 
dow stool,  $2.75. 
Shingles— XXX  B.  C.  shingles  $3.60;  N.  B. 
extras  $4;  N.  B.  clears  $3.45;  No.  1  pine  lath 
$5.50;  No.  2  pine  lath  $4.75;  No.  1  spruce 
lath  $4.25. 

Dimension  Timber  (B.  C.  Fir)— 8  x  8,  10  x  10, 
10  x  12,  12  x  12,  12  x  14,  8  x  10,  8  x  12, 
10  x  14,  14  x  14,  8  x  14,  12  x  16,  14  x  16, 
16  x  10,  $32;  10  x  16,  14  x  18,  16  x  18,  $39; 
8  x  16,  12  x  18,  18  x  18,  $36;  16  x  18,  14  x 
20,  16  x  20,  $30.50;  8  x  18,  12  x  20,  18  x  20, 
$40 ;  10  x  20,  $37.50  ;  8  x  20,  14  x  22,  16  x  22, 
18  x  22,  20  x  22,  22  x  22,  $45;  12  x  22,  $39; 
10  x  22,  $39.50  ;  8  x  22,  14  x  24,  18  x  24, 
20  x  24,  22  x  24,  24  x  24,  12  x  24,  10  x  24, 
$45 

STEEL  AND  IRON 

Steel — (round  and  square  bars)  $2.25  base; 
twisted  and  deformed,  $2.50;  structural  sec- 
tions $2.75  to  $3. 

Galvanized  iron — 28  gauge  $3.40. 


Cast-iron  pipe — Standard  prices,  carload  lots,  f.o.b. 
Toronto;  4-in.  $34  per  net  ton;  6-in.  to  12- 
in,  $33;  12  in.  up  $32.50,  with  $1  extra  for 
gas  pipe. 

Corrugated  Iron — 20  gauge  $4.25  per  sq.,  28  gauge 
$2.50  to  $3  per  100  pounds. 

Steel    channels   and    beams,    angles    and   plates — 

$3. 

SEWER  PIPE 

Sewer  Pipe — Toronto  prices  (wholesale)  f.o.b.,  4- 
in.,  25c  per  ft.;  6-in.,  40c  ft.;  9-in.,  70c  ft.; 
12  in.,  $1  ft.  j  15  in.,  $1.40  ft.;  18-in.,  $1.90 
ft.;  20-in.,  $2.25  ft.;  24-in.,  $3.25  ft.;  all  less 
62  per  cent. 

SUNDRIES 

Hard  wall  plaster — unsanded,  from  $8  to  $8.50, 
bags  extra;  sanded  $4,  in  car  lots  at  the  yard. 

Hydrated  lime— $9.25  to  $10.25  in  20-ton  car  lots. 

Plaster  of  Paris — Anchor,  Crown,  and  Standard 
white  brands,  $1.50  per  bbl.;  Shield  brand 
$1.25;  New  Brunswick  $2.50. 

Rope — manilla,  16c  basis,  second  grade  13c  basis, 
sisal  rope,  lOj^c  basis;  African  rope  13c. 

PAINTS  AND  OILS 

White  lead — ground  in  oil,  $9  per  100  lbs. 

Boiled  linseed  oil — in  bbls.,  57c  per  gal.  of  9  lbs. 

Raw  linseed  oil — in  bbls.,  54c  per  gal.  ;  red  lead, 
dry,  $8  to  $9  per  100  lbs. ;  putty  in  bulk, 
bbls.,  3</2c. ;  putty  in  25-lb.  tins,  4c;  tur- 
pentine, in  bbls.,  67c,  per  Imp.  gal.  south- 
ern gauge. 


MONTREAL  PRICES 

CEMENT,  LIME,  AND  BRICK 
Cement — $1.90    steam    car    load    lots,  including 

sacks. 

Lime — Hydrated,  $14  per  ton;  lump,  $10. 

Brick— No.  1  pressed,  $17;  No.  2  pressed,  $15; 
Manganese  rustic,  $20;  buff  rustic,  $20;  red 
rustic,  $14;  buff  (smooth),  $21;  buff  (rough), 
$25;  plastic,  $8.50,  C.  P.  R.  50c  extra  except 
for  plastic.  Dominion  silicate,  1st  quality, 
$13;  second  quality,  $10.50;  all  f.o.b.  Mont- 
real. 

Concrete  Brick— grey  $22,  red  $22,  buff  $23, 
while  $45,  plain  pressed  $12  per  thousand, 
all    f.o.b.  '  Montreal    (C.    P.    R.  terminals). 

CRUSHED    STONE,    SAND    AND  GRAVEL 
Crushed  Stone— 2-in.,  $1.40;  #-in.,  $1.65;  J^-in., 
$1.75,  per  ton,  delivered. 

Sand — 95c  per  ton,  car  loads,  on  cars. 

Gravel — $1.35  per  ton  f.o.b.  cars. 

EXPLOSIVES 
Forty  per  cent,  dynamite  $16.25  per  100  Ihs.  in 
single  case  lots  of  50  lbs.  each  ;  50  per  cent, 
at  $17.75;  00  per  cent,  at  $19.25,  f.o.b. 
Montreal.  Blasting  at  $2  per  25  lb.  keg. 
Detonators,  No.  3  at  75c  per  100;  No.  0  at 
$1  per  100.  Batteries,  No.  2,  rated  cap?city 
up  to  ten  fuses,  $13.50  each;  No.  3,  r.ited 
capacity  up  to  20  fuses,  $20.50  each ;  No.  4, 
rated  capacity  up  to  50  fuses,  $41  each. 
Leading  wire,  in  coils  of  500  ft.,  lc  per  ft.; 
leading  wire,  twin  cable,  in  coils  of  250  ft., 
3c  per  dble  ft.;  connecting  wire  in  coils  or 
spools,  50c  per  lb.    Electric  fuses,  4-ft.  single 


strength,  per  100,  $3;  4-ft.  double  strength, 
per  100,  $3.50;  Oft.  single  $3.54;  double, 
$4.04;  8-ft.  single  $4.08;  double  $4.58;  10-ft. 
single  $4.62;  double  $5.12;  12-ft.  single  $5.10; 
double  $5.60;  14-ft.  single  $5.70;  double  $6.20; 
10  ft.  single  $0.24;  double  $0.74;  18-ft. 
single  $0.78;  double  $7.28;  20-ft.  single  $7.32; 
double  $7.82;  22-ft.  single  $8.32;  double 
$8.82;  24-ft.  single  $9.32;  double  $9.82;  26- 
ft.  single  $10.32;  double  $10.82;  28-ft.  single 
$11.32;  double  $11.82;  30-ft.  single  $12.32; 
double  $12.82. 

STEEL  AND  IRON 
Steel  angles — 3-in.  x  3-in.  and  up,  $2.75;  1-in.  x 
1-in.  x  Mj-in.,  25c  extra;  24 -in.  x  H-in.  x 
J^-in.,  50c  extra.  Boiler  plates — J4-in.  thick 
and  thicker,  $2.50.  Circular  plates — Flange 
quality,  30-in.  dimensions  and  over,  $2.60; 
under  30-in.  dimensions,  $2.90.  Beams  and 
channels— Under  35  lbs.  per  yd.,  $2.90;  35 
lbs.  per  yd.  and  over,  $2.75,  f.o.b.  Mont- 
real, net  cash.  Corrugated  iron — 20-in.  gauge, 
$4.25;  2S-in.  $4  per  sq.  yd.  less  10  and  10  per 
cent.  Copper  bearing  sheets — flat,  Apollo 
Keystone  galvanized,  28  U.  S.  gauge,  $4.10 
per  100  lbs.  ;  Keystone  black,  28  U.  S. 
gauge,  $2.85  per  100  lbs. 

SEWER  PIPE 
Straight  pipe  (per  foot) — 4-in.,  25c;  6-in.  40c; 
8-in.,  55c;  9-in.,  70c  >  10-in.,  80c;  12  in..  $1; 
24-in.,  $3.25.  Bends,  each,  75c,  $1.20,  $2.20, 
$2.80,  $3.20,  $4.00,  $13.  Double  collar,  75c, 
$1.20,  $2.20,  $2.80,  $3.20,  $4.00,  $13.  Single 
branch,  2  ft.,  $1,  $1.60,  $2.50,  $3.15,  $3.60, 
$4.50,  $16.25.  Double  branch,  2  ft.,  $1.75, 
$2.80,  $3.85,  $4.90,  $5.50,  $8,  $20.  Y.  Pipe, 
2'/2  ft.,  $2,  $3,  $4.12,  $5.25,  $0,  $8.50,  $27.G0. 
Syphon,  $2.25,  $3.00,  $0.60,  $8.40,  $9.60,  $15, 
(12-in.).  Buchan  trap  cesspools,  double 
syphon,  running  trap  and  hand-hole  t-ap, 
$2.25,  $3.60,  $6.00,  $8.40,  $9.00,  $15  (12-in.) 
These  prices  are  subject  to  a  discount  of  50 
per  cent. 

SUNDRIES 

Hard  wall  plaster — $11.00  per  ton.  Plaster  of 
Paris— $2.35  per  bbl.  Rope— Best  Manilla. 
14c  basis  per  pound ;  British  manilla,  11c 
basis;  African  hemp,  11c;  sisal  rope  9{jc 
basis.  Boiled  linseed  oil — in  barrels,  57c  per 
gal.  of  9  lbs.  Raw  linseed  oil — in  barrels, 
54c  per  gal. 


WINNIPEG  PRICES 

CEMENT,  LIME  AND  BRICK 
Cement— Delivered  in  5-bbl.   lots,  $2.00;   in  car 
load   lots,  $2.30. 

Lime — Grey,  34  cents  per  bushel ;  white,  32  cents. 

Brick— No.  1  dry  pressed,  red  and  buff,  $35; 
common  red  stock,  $25;  common  grey 
stock,  $12;  No.  1  enamelled  brick,  all  col- 
ors, from  $100;  sandlime,  $12;  firebrick, 
$52.50. 

CRUSHED  STONE,  SAND  AND  GRAVEL 

Crushed  Stone— 2-in.,  $2.G5  per  yd.;  1-in.,  $2.90; 
M-in.,  $2.90;  stone  dust,  $2.50;  rubble  stone 
car  load,  lots,  delivered,  $13  per  cord.  Del- 
South   of  Assinboine  $1  extra. 

Sand — For  cement  or  brick  work,  delivered. 
Winnipeg,  $1.85  per  cu.  yd. 

Gravel — Per  yd.,  delivered,  $1.S5. 

Crushed  Granite — V/2  and  2-in.,  $2.65;  H-in.  and. 
1-in.,  $2.90;  J$-in.  and  dust,  $3.20. 
(Continued  on  page  72  ) 
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RAILS  BILLETS 
Concrete  Reinforcement  Bars 

Plain  Round,   Square  and  Cold  Twisted  Squares 

DOMINION  IRON  &  STEEL  COMPANY 

LIMITED 

BAR  STEEL 


Mills  and  General 
Offices  : 

SYDNEY,  N.  S. 


WIRE  NAILS  -     WIRE  PRODUCTS 


Union  Water  Tube  Boilers 


The  steam  producing  end  of  a  power  plant  is  a  mat- 
ter of  the  most  vital  importance  as  far  as  the  effici- 
ency and  economy  of  the  plant  may  be  concerned. 

The  four  leading  characteristics  to  he  considered  are 
.SAFETY,  EFFICIENCY,  DURABILITY  and 
E(  <  >X< IM  Y 

The  I'N'ION  WATER  TUBK  BOILER  excels  in 
these  lour  principal  characteristics.  Strains  due  to 
unequal  expansion  cannot  occur  on  account  of  the 
rapid,  unrestricted  circulation  of  the  water  and  the 
corrugated  drum-header  connection. 

Rapid  circulation  increases  the  efficiency  hy  adding 
to  the  ability  to  absorb  heat  and  prevent  priming. 
UNION  WATER  TUBE  BOILERS  are  made  to 
meet  the  specifications  of  all  the  Provinces. 

\  special  patent  feature  is  used  for  delivering  the 

feed-water  into  the  drum,  and  taking  care  of  de- 
posits o(  sediment  and  removing  same  from  the 
Boiler. 


Rock  &  Power  Machinery,  Limited 

Canadian  Agent*.  Union  Iron  Wotkt,  Erie,  P«. 

Head  Office:  12  King  St.  E.,  TORONTO,  Ont. 

BnDOh OffloM    7AN001  VBR.  81  DBURY,  MONTREAL  COBALT 
HALIFAX,  mid  in  i  ha  K  inu  Bid  ward  Hotel,  t<  >iti  >vr<  >. 


Warehouse  Stock*  : 

SYDNEY,  N.  S. 
MONTREAL,  QUE. 
TORONTO,  ONT. 
FT.  WILLIAM,  ONT. 


Sales  Offices  : 

SYDNEY,  N.  S. 

MONTREAL 
112  St.  James  St. 

TORONTO 
18  Wellington  St.,  E. 


T  HE    CO  N  T  R  ACT    K  ECO  R  I) 


THE  NORTHWESTERN  TERRA  COTTA 

COMPANY 


C.  P.  R.  OFFICE  BUILDING  DOMINION  BANK  BUILDING 

Darling  &  Pearson,  Architects  Darling  6?  Pearson,  Architects 


Two  prominent  corners  in  Toronto 

The  Terra  Cotta  for  both  buildings  was 
manufactured  and  set  by 

THE  NORTHWESTERN  TERRA  COTTA 

COMPANY 

Chicago       -  Illinois 

Agencies  in  all  the  large  cities  of  Canada, 
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Canada  Wire  &  Cable  Co.,  Limited 

Head  Office  and  Works,  TORONTO 

Bare  and  Insulated  Electrical  Wires 

for  all  purposes. 
Electric  Railway  Trolley  Wire  and 

Feeder  Cable. 

Sales  Offices  and  Branch  Warehouses: 
401  Lake  of  the  Woods  Building,  MONTREAL. 
150  Princess  Street,  WINNIPEG. 
Macdonald  Marpole  Co.,  Ltd.,  427  Seymour  St., 
VANCOUVER. 

Prompt  shipments  from-  Factory  or  nearest  ware/iouse. 


ROCALITE 

The  Ready  Nixed 

Hard  Wall  Plaster 


Manufactured  by 


Alex.  Bremner 


Limited 


100  Bleury  Street 


MONTREAL 


Single  Inlet,  Top  Horizontal 
Discharge  Sirocco  Fans  Built  in 
sizes  with  capacities  of  75  C.F.M. 
to  1,000,000  C.F.M.  in  all  angles 
of  discharge  and  arranged  for 
either  pulley,  motor,  engine  or 
turbine  drive. 


Sales  Engineers  : 

CLARE  T.  MORSE  K.  <  .  row  kks 
301  McGill  Bid*.,  i:t  Victoria  8t, 

Montreal  Toronto 


Greatest  in  Capacity 
and  Efficiency 

Ytf&CCG  Patented 

Multi-Blade  Fans  and  Blowers 

—MADE  IN  CANADA— 

Exhaustive  tests  conducted  by  our  Experimental  Department  and 
by  competent,  unprejudiced  engineers  in  competitive  trials,  has 
proven  conclusively  the  "Sirocco"  to  be  the  most  efficient  com- 
mercial fan  in  the  w  orld.  It  occupies  less  space,  and  requires  con- 
siderably less  expenditure  of  power  for  a  given  duty  than  any 
other  type  of  fan.  Proper  design  and  construction  are  the  basis 
of  the  superiority  of  the  "Sirocco"  Pan,  and  make  it  the  ultimate 
standard  of  excellence  everywhere. 

Learn  concerning  its  principle  of  construction  and  why  it  is  the  best. 


"Sirocco"  Catalogue  No.  201,  valuable  to  Engineers, 
Architect!  and  Contractor!. 


O- 


NADIAN 


OMPANV 


WINDSOR.  ONTARIO. 


Sales  Engineers: 
W.  1».  KDDY  s.  S.  CIjAHKK 

301  Tribune  Bldg.,  H05 -  ..'ml  St., 

Winnipeg  Calgary 


No.  I  BAND  BRAB  EG 

DUMB*  WAITER 
so  to  iso  IbH.  capacity. 


EXEMPLAR 

DUMB-WAITERS 

TIichc  damlvwkltai  ur«  iptoiftlly  tntllt 

for  high  OlAH  roaldcnee  and  apart 
incut  Iiohho  xervlen.  Thoy  are  xnfe 
■•peed  anil  oiiMlly  operated. 

Write  our  alientt  (or  prices. 

Chelse.i  Elevator  Co. 

NEW  YORK 

AtlcnU 

Hardware  Co.  of  Toronto, 


Hi  Adelaide  St.  W. 


Limited 
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(.Continued  from  page  tiS 

LUMBER  (BUILDING  MATERIAL) 

(10  pel  cent,  discount  (or  casli) 
Flooring  — No.  9  red  pine,  4  in.,  $43;  0  in.,  $40; 
No.  S  red  pine,  4  in.,  $3S;  0  in.,  $41) ;  No.  4 
ml  and  white  pine  or  spruce,  4  in.,  $2N ;  tj 
in..  $32 ;  No.  1  and  2  Br,  edge  grain,  3  in., 
$00;  4  in.  and  0  in.,  $55;  No.  3  tir,  edge  and 
llat  giain,  4  and  U  in.,  $45;  No.  4  tir,  ship- 
Up  grade,  4  and  0  in.,  $31!;  common  2.\U 
pine,  spruce  or  fir,  4  and  0  in.,  $33;  No.  2 
while  pine,  4  and  0  in.,  $55;  No.  3,  $45;  No. 
2  red  pine,  4  and  0  in.,  $40;  No..  3,  $40;  No. 
4.  $32;  No.  5,  $24. 

Dimension  Timber  (No.  1  pine,  spruce,  tamaiac 
tir  or  cedar)— S  x  S,  8  x  10,  10  x  10,  10  x 
12.  12  I  12.  $38;  10  x  14,  14  X  14,  14  x  10, 
0  x  10,  0  x  12.  8  x  12,  $30;  10  x  10,  12  x  10, 
10  x  10,  14  x  IS,  10  x  18,  18  x  18,  20  x  20, 
$40 ;  0  x  14.  8  x  14,  12  x  18,  18  x  20,  $42 ;  0 
x  10.  0  x  18,  0  x  20,  S  x  10,  8  x  18,  8  x  20, 
10  x  18,  10  x  20,  12  x  20,  14  x  20,  10  x  20, 
$43. 

fine — 1  in.  common,  6  to  10  in.,  $105;  12  in., 
$110;  pine  trim  4-in.  casing,  $3.70  per  100 
ft.,  5  in.  ditto,  $4.40;  8-in.  pine  base,  $0; 
10  in.,  $7 ;  4-in.  pine  window  stool,  $7.50. 

Shingles— No.  1  B.  C.  cedar,  $4;  No.  2,  $3.50; 
No.  1  B.  C.  cedar  dimension,  $5.50;  band- 
sawn,  $7. 

STEEL  AND  IRON 
Steel — Round    bars,   $2.35   per    100    lbs. ;  square 
twisted,  $2.40  per  100  lbs.;  channels,  angles, 
beams  and  plates,  $2.95  per  100  lbs. 

Cast  Iron  Pipes — Standard  price,  car  load  lots, 
f.o.b.  Winnipeg,  $38  per  ton. 

SEWER  PIPE 
Sewer  Pipe — Wholesale  prices  f.o.b.  Winnipeg, 
per  ft.,  3  in.,  9  cents;  4  in.,  11  cents;  5  in., 
16  cents;  6  in.,  ld'/z  cents;  8  in.,  30  cents; 
10  in.,  40  cents;  12  in.,  50  cents;  18  in., 
$1.00;  24  in.,  $2.00. 

SUNDRIES 

Hard  Wall  Plaster — Unsanded,  $13  per  ton;  sand- 
ed, $7.50,  delivered  on  job.  Plaster  of  Paris, 
$15.50  per  ton;  Hammer  Brand,  $3.75  per  bbl. 

PAINTS  AND  OILS 
Paints  and  Oils. — White  lead,  ground  in  oil,  $9.40 
per  100  lbs. ;  boiled  linseed  oil,  in  bbls.,  74 
cents  per  gal. ;  raw  linseed  oil,  in  bbls.,  71 
cents  per  gal. ;  dry  red  lead,  $8.50  per  100 
lbs. ;  putty  in  bulk,  $3  per  bbl. ;  putty  in  25- 
lb.  tins,  $3.35;  turpentine,  in  bbls.,  75  cents 
per  gal. 


VANCOUVER  PRICES 

CEMENT,  LIME  AND  BRICK 
Cement — Common,  $2.35  per  bbl.  f.o.b.  warehouse; 
Keens  cement,  $32  per  ton,  sacks  extra ;  fine 
white.  $7.50  per  bbl.  of  300  lbs.;  superfine, 
while,  $9.50  f.o.b.  Vancouver;  white  Portland 
cement,  $S  per  bbl.  of  380  lbs.,  sacks  10c 
extra,  f.o.b.  Vancouver. 

Lime— $1.35  per  bbl.  f.o.b.  warehouse  or  delivered. 

Brick — Common  red  brick,  $13  f.o.b.  warehouse, 
$11.50  in  car  lots  f.o.b.  Vancouver;  pressed 
red  and  buff  brick,  $42  at  warehouse,  $40  in 
car  lots;  white  enamelled  brick,  No.  1  quality 
1  < 1  •  •  to  $120  at  warehouse;  tapestry  brick, 
$00  to  $80  at  warehouse;  impervious  brick, 
$70  f.o.b.  buildings. 

CRUSHED  STONE,  SAND  AND  GRAVEL 
Crushed  stone — 2-in.,  $1.40;  1  -in.,  $1.50;  3/S-in., 

$1.50,  all  f.o.b.  scows. 
Sand — Brick   and   plaster   sand   90c   per   cu.  yd. 

f.o.b.  bunkers. 
Gravel — $1.40    per    yard  delivered. 

LUMBER   (BUILDING  MATERIAL) 
Vancouver  prices  f.o.b.  mills: 
Timber  (B.C.  fr)— all  sizes  up  to  12  x  12,  $12; 

up  to  14  x  14,  $13;  sizes  from  16  x  16  to  20 

8  x  20,  $15,  squares. 
Common   fir,    cedar,    hemlock   and   spruce — small 

dimensions,  up  to  20  feet,  $12;  22  to  32  feet, 

$14;  boards  and  shiplap,  $12;   No.  1  and  2 

edge  grain  flooring,  ceiling  and  siding,  $30; 

No.  1  and  2  flat  grain  flooring,  ceiling  and 

siding,  $25;    No.   1   XXX.    B.    C.  shingles, 

$2.10;    fir  lath,  $2. 

STEEL  AND  IRON 
Vancouver  prices  f.o.b.  warehous'.- ; 

Steel — (round  and  square  bars)  $2.05  base; 
twisted  and  deformed,  $2.90;  structural  sec- 
tions $3.25  to  $3.75. 

Galvanized  iron — 28  gauge,  $4.85  per  100  lbs. 

Corrugated  iron — 26  gauge,  6,  7  and  8  ft.  sheets 
$4.20,  9  and  10  ft.  sheets,  $4.35  per  square. 
Black  steel  sheets,  24  gauge,  $3.10  per  100 
lbs. 

Steel  channels  and  beams,  angles  and  plates — 
$3.25  to  $3.75  per  100  lbs.,  depending  on 
size,  quantity  and  specifications. 

SEWER  PIPE 
Sewer   pipe — Vancouver  prices,   f.o.b.  warehouse, 
4-in.,  25c.  per  ft. ;  6-in.,  40c  ft. ;  9-in.,  70c 


ft.;  12-in.,  $1  ft.;  If  in.,  $1.40  ft.;  18-in., 
$1.90  ft.;  20 -in.,  $2.25  ft.;  24-in.,  $3.00;  all 

less  40  per  cent. 

SUNDRIES 

Hard  wall  plaster— $13.50  to  $15.00,  in  car  lots 

f.o.b.   Vancouver,  bags  extra. 

Hydrated  lime — $14  in  car  lots. 

Plaster  of  Paris — Hammer  brand,  $4  per  bbl. 

Welsh  slate— $12.00  to  $12.50  per  square,  f.o.b. 
Vancouver. 

Rope — Manilla,  full  coil,  15'/zC  basis;  2nd  grade, 
14J/2C  basis;  sisal  rope,  llj^c  basis. 

PAINTS  AND  OILS 
Mixed  paint — per  gal.  $2.50. 

White  lead— ground  in  oil,  $10.25  per  100  lbs. 

Boiled  linseed  oil — in  bbls.,  95c  per  gal.  of  9  lbs. 

Raw  linseed  oil — in  bbls.,  93c  per  gal.;  red  lead, 
dry,  $8.00  to  $9.00  per  100  lbs.;  putty  in 
bulk,  bbls.  3c;  putty  in  25-lb.  tins,  4c;  tur- 
pentine in  bbls.,  95c. 


Power  &  Son, 

Architects  and  Building  Surveyors 

Merchants  Bank  Chambers, 

Kingston,  Canada 


Geo.  M.  Miller  &  Co. 

Architects 

Toronto  General  Trust  Building  TO  R  ONTO 


rmma.  copyrights  &jn|fjs 


STANLEY  LIGHTFOOT 

REG'  D  PATENT  SOLICITOR  AND  ATTORNEY 

LUM5DEN    BLDG.(C0|'YoD^DE  )  TORONTO. 

N£W  BOOKLET  O F  COMPLETE  INFORMATION  FREE 
mbnt.on  this  rape*)  M.  3713 


HOISTING 
ENGINES 


DERRICKS 


HORSEPOWERS 
WINCHES  OR  CRABS 


Standard  sizes  and  capacity  of  derricks  in  stock,  for  immediate 
shipment. 

Get  our  prices — they  will  interest  you. 
All  goods  guaranteed. 

MARSH  and  HENTH0RN,  LIMITED,  Belleville,  Ont. 

Designers  and  Builders  of  Hoisting  Machinery 
Sales  Agents:  MUSSENS.  LIMITED.  Montreal.  Que. 
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IMPORTERS  AND  DEALERS 


PLATE,   SHEET   and   FANCY  GLASS 

Excelsior  Plate  Glass  Co. 


Limited 


Manufacturers  of 


MIRRORS  and  ART  GLASS 

189-191  Queen  St.  East,  Toronto.  Phono  Slain  365 


SIGNS 

Brass  and  Bronze 

The  next  time  you  are  in  the  market 
for  signs  of  this  class  give  us  a  chance  to 
(juote  you.    We  are  turning  out  some 
exceptionally  high-class  work  in  this  line 
and  would  be  glad  to  figure  with  you 
whether  your  order  is   large   or  small. 
The  Dennis  Wire  and  Iron 
Works  Co.  Limited 
London 


THE 
DOMINION 
BANK 


DUMB  WAITERS 


Roelofson  self  re- 
taining dumb  waiters 
are  fast  replacing  the 
old  styles. 


They  arc  so  con- 
structed tliat  they 
will  hold  the  car 
stationary  at  any 
point  desired  with- 
out the  use  of 
bl  akc      or  rope 

clamp. 

We  will  furnish 
drawing!  and  es- 
timates of  cost 
Tor  special  mach- 
ines to  be  used 
as  wall  hoists, 
ft  right    or  invalid 


Roelofson 

Elevator 
Works 
Gait,  Ont. 
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Block  Stone,  Dimensions,  Random,  Head  Sills,  Shoddy,  Stone  Sawing 

Sackville  Freestone  Co.,  Limited,  Sackville,  N.  B. 


WRITE  US  FOR  QUOTATIONS 


Turbine 
Pumps 

Electric  and  Steam 

Water  Works 
Factory  and 
Fire  Services 

Humphrey  Gas 
Pumps 

Any  capacity  or  pressure 

THE  JOHN  McDOUGALL 
CALEDONIAN  IRON  WORKS  CO.,  LIMITED 

Works:  Seigneurs  &  William  Sts.,  MONTREAL. 
Manufacturers  of  Boilers,  Castings,  Condensers,  Elevators,  Engines,  Filters,   forgings,  Hydraulic 
Machinery,   Pumps,   centrifugal   and  reciprocating,     Steam     Turbines,     Tanks,     Water  Wheels, 

Water  Works  Plants. 


Lachine  Water  Works 
Three  million  gallons,  eighty  pounds  domestic,  160  lbs.  fire. 
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RIVETED  TANKS 

RIVETED  PIPES 

PONTOONS 

and  other  similar  works 

Manufactured  by 

Canadian  Stewart  Co.,  Limited 

TORONTO 


Goold,  Shapley  &  Muir  Co. 


Limited 


Brantford        Winnipeg       Regina  Calgary 


Towers 
and  Tanks 
for  all  pur- 
poses. 

Concrete 
Mixers 

Gas  and 
Gasoline 
Engines 

Hoists 

Windmills 


Water    supply    outfits    of  every 
description. 

CORRESPONDENCE  SOLICITED 


Tenders 


A  few  dollars  spent  in  advertising 
your  proposals  in 

The  Contract  Record 

would  result,  in  additional  competition, 
which  might  save  your  city  or  town  or 
your  client  many  hundreds  of  dollars. 


Specified  in  the  Contract 

When  "Metallic"  Building  Materials  are 
definitely  specified  in  the  contract  that  fact 
denotes  either  or  both  of  two  things,  viz.: — 

1.  The  owner  is  convinced  of  the 
superiority  of  "Metallic"  pro- 
ducts, or — 

2.  The  architect  knows  from  experi- 
ence that  the  beauty  and  value 
of  any  building  is  materially  en- 
hanced by  them. 

From  your  standpoint  the  word  "Metallic" 
represents  a  considerable  saving  in  time  and 
labor.  In  other  words,  you  get  the  same 
money  for  less  time  and  labor  and  it  would 
be  good  business  on  your  part  to  consist- 
ently recommend  the  "Metallic"  line. 

THE  "METALLIC"  LINE  INCLUDES 
Galvanized  or  Copper  Cornices.  Skylights.  Steel  Shingles, 
Steel  Ceilings  and  Walls,  Ventilators.  Steel  Siding,  Corru- 
gated Iron,  "Hayes"  Patent  Steel  Lath,  etc. 

Catalogues  and  Prices  sent  promptly  on  request 

THE  METALLIC  ROOFING  CO. 

OF  CANADA  LIMITED, 

TORONTO  and  WINNIPEG 


McKinnon  Electric  -  Welded 


Chain  for  Contractors 


25% 

More  Weld 


25% 
More  Wear- 


Sizes  3  10'   to  3/4"  inclusive. 

The  only  welded  chain 
made  in  Canada 


Sold  by 

I  oMu'l  s 


Full) 
Guaranteed 


Made  by 


McKinnon  Chain  Company 

St.  Catharines,  Ont. 


7" 
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A  STEAM  SEPARATOR 

of  the  receiver  type  is  a  difficult  piece  of  plate  work  to 
make  absolutely  and  permanently  tight.  That  is  the 
reason  why  we  developed  our  VVelded  Separator — not 
a  single  rivet  in  its  construction,  every  joint  and  seam 
being  a  perfect  weld.  The  shell  is  lap  welded,  the 
heads  are  set  in  by  our  patented  Line  Weld  method 
and  the  necks  are  attached  by  our  patented  Interlock 
method. 


ATW000 


PITTSBURGH  VALVE, 
FOUNDRY  &  CONSTRUCTION  CO. 
PITTSBURGH,  PA. 

ENGINEERS    FOUNDERS  MACHINISTS 


4 

ATWOOD 


Represented  by  W.  M   Campbell,  25  Howland  Ave.,  Toronto,  Can. 


"Abram"  Sidewalk  Finishing  Tools  are  sold  on  the  Guarantee  that 

ONE  MAN  can  do  more  work  with  them  than  THREE  MEN  can  do 

with  ordinary  tools.  This  means,  if  Finishers  get  $4.00  per  day,  yon 
save  the  wages  of  TWO  MEN,  or  $8.00  per  day,  by  using  "Abram" 
Tools  We  positively  guarantee  this  result.  Let  us  prove  it  to 
you.  Circular. 

ABRAM  CEMENT  TOOL  CO.  105  0uw,,NDesoRr  ont. 


TANKS 

for 

Pulp  and  Paper  Mills 

Chemical  Works 
Oil    Refineries,  Etc. 

We  also  build 

Steel  Structures 

to  support  them. 

Write  us  /or  quotations 

MacKinnon,  Holmes 
&  Company  Limited 

SHEKBKOOKE,  QUE. 
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Canadian  Plant 


Chicago  Bridge  &  Iron  Works,  ontarioURG 

Our  Specialty  is  the  Design,  Manufacture  and  Election  of  ELEVATED 
STEEL  TANKS  for  Municipal,  Railroad  and  Factory  Service. 

We  also  design,  manufacture  and  construct  Oil  Tanks,  Coaling  Sta- 
tions,   Bridges,  Turntables,   Building  and    Structural  Material. 


WRITE  TO-DAY  FOR  CANADIAN  ILLUSTRATED  CATALOGUE  NO.  IS 


OFFICES 


Built  for  C.P.R.  Montreal 


Bridgeburg,  Ont.,  130  Janet  St. 
Chicaeo,  111.,  1360  W.  105th  St. 
New  York,  30  Church  St. 


SHOPS 


Bridgeburg,  Ont. 
Chicago,  III. 
Greenville,  Pa. 


TRY  ONE   OF  OUR 


MORRIS 
CHAIN 
BLOCKS 


IT  WILL  CIVE  YOU  A  LINE  ON  THEM  ALL. 

THE  HERBERT  MORRIS  CRANE 
&  HOIST  COMPANY,  Limited. 


EMPRESS  WORKS 


peter  street  TORONTO 


ORNAMENTAL  - 

IRON  WORK 

'WIRE  CLOTH  V 

WIRE  GOODS 


'    ConcrH  «■  HondlniL 

Elevator 
Overhend  i.n.'inls 

Knqulrlcii  unllcltcd. 
CANADA    WIRE    V/  IKON 

ooons  co  .        Him1 1  ton 


c 


Water  Purification 
RANSOME 

Drifting  Sand  Filters 

THIS  system  has  been  accepted  by 
the  City  of  Toronto  after  a  thor- 
ough test,  and  a  plant  having  a 
daily  capacity  of  60  million  imperial 
gallons  is  now  under  construction.  The 
filters  can  be  installed  in  either  the 
gravity  or  pressure  systems. 

Designs  and  estimates  furnished  on  ap- 
plication. 

John  verMehr  Engineering  Co. 

Limited 

154  Simcoe  Street,  Toronto 


AN  OPPORTUNITY 

Local  Agents  Wanted  in 

Quebec,    Ottawa,    Toronto,   Winnipeg,  Calgary 
Edm  onton,  Vancouver 

Water  Kilters  Refrigerating  Machinery 

1.000  to  1.000.000  Cllon.  .  Day       14  to  60  Ten  D.ily  Capacity 
Water  Purifier* 
4  Gallont  to  5.000  Gallon  *  Day 

Refrigerator*    and    Refrigerating    Roxet    for    Ice  or 

Machine  Refrigeration 
Motel.  Restaurant  and  Saloon  Equipment  and  Supplir. 

EQUIPMENT  &   SUPPLIES,  LIMITED 

302  McGILL  BLDC,  MONTREAL,  P.  Q. 


rS 
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M  I  consider  that  you  make  the  best 
Hoisting  Machinery  on  the  market." 

taken  from  an  unsolicited  letter  writ  ten  to  us  by  a  prac- 
tical man,  Familiar  with  the  construction  and  perform- 
ance <>i  the  principal  makes  of  Contractors'  Machinery. 

HE  SPEAKS  FROM  EXPERIENCE 

Hoisting  Engines     Clam  Shell  Buckets —  Derricks- 
Derrick  Fittings — Centrifugal  Pumps 


STANDARD 
SIZES 
IN  STOCK 


Standard  Three  Drum  Hoisting  Engine  with  banked  operating  levers. 


Let   us  have  your  inquiry  on  special  plant  for  use  next 

Spring— NOW. 


Dipper,  Clamshell 
Scows — Excavators 
etc. 


and  Hydraulic  Dredges  —  Dump 
-Revolving  and  Travelling  Cranes, 


Write  for  Catalogue 


M.  BEATTY  &  SONS,  LIMITED 


WELLAND, 


Established  1862 


CANADA 


'Faivrette"  Type  "D"  Dredging  and 
Excavating  Clamshell. 


— AGENTS- 
IT.  E.  PLANT,  1791  St.  James  Street,  Montreal      R.  HAMILTON  &  CO.,  Vancouver,  B.C. 
H.  W.  PETRIE,  LIMITED.  Toronto  E.  LEONARD  &  SONS,  St.  John,  N.B. 

A.  R.  WILLIAMS  MACHINERY  CO.,  Winnipeg 


MEDIUM  HEAD  TURBINE  PUMPS 

Specially  suitable  for  lifts  of  70  feet  to  150  feet. 


ADVANTAGES : 


1— All  parts  interchangeable. 


2— Pumps  carried  in  stock. 


3— Non-overloading. 


ADVANTAGES : 

4— Large  capacities,  high 
efficiencies. 


5  — Horizontally  split  casing, 
giving  utmost  ac- 
cessibility. 


CANADIAN  ALLIS  -  CHALMERS,  LIMITED 

M  inafactnrern  of  ■  \ir  Compressors,  Avery  Scales,  Boilers,  Cement  Making-  Machinery.  ConcreteMixers  Flour  Mill  Machinery,  Gas  Engine.", 
.  ..  |[  draalic  Machinery,  Lidgerwood  Engines  and  Cablewaye  Locomotives,  Logging  Machinei  y,  Mining  HiidCnu-hing  Ma- 
chin  |j  talWork.R  '■'■<■•■  Kook  Drills.  Saw  Mill  Machinery.  Steam  Pumps,  Steam  Shovels,  Steam  Specialties.  Steam 

Turbines,  Structural  Steel,  Transmission  Machinery,  Turbine  Pumps,  Water  Pipe,  Water  W  heels. 
He*t>  Office-  TORONTO    District  Sales  Offices:  MONTREAL,    HALIFAX,  OTTAWA,  COBALT,  PORCUPINE,  FORT  WILLIAM. 
WINNIPEG    REGINA    SASKATOON,  CALGARY,    EDMONTON,   NELSON,    VANCOUVER,   VICTORIA.   PRINCE  RUPERT 
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Sand,  Gravel  and  Crushed  Stone 

Lime  Fire  Clay 

Cement  Fire  Brick 

Plaster  Sewer  Pipe 

Hair  Weeping  Tile 

Building  Stone 
Our  prices  are  right  and  our  service  good. 

Britnell  &  Co.,  Limited 

C.P.R.  Crossing,  Yonge  St.,  North  Toronto 

Phones,   Office  North  {  Evening!,  North  aio? 


Sewers  and  Culverts 

properly  built  of  properly  made 

Reinforced 
Concrete  Pipe 


CONTRACTORS! 

We  have  in  stock 

TROY  DUMP  WAGONS 


W.  McNally  &  Co.,  Limited 

Builders'  Supplies  50  McGill  Street,  MONTREAL 


LAST  FOREVER. 


OUR  MATERIAL,  SYSTEM  and  PRODUCT  have  been  tested  and  approved  by  EMINENT  ENGINEERS. 
NO    RUST,    NO  ROT,    NO  FROST-BREAKS,  NO  PRESSURE-BREAKS,  NO  HIGH  PRICES,  NO 
DELAYS  IN  PROCURING,  NO  TROUBLE  IN  HANDLING. 

STANDARD  REINFORCEMENT,  or  SPECIAL  if  required.    Stock  sizes  6  in.  to  60  in. 

Patronize  Experienced  and  Reputable  Manufacturers. 

Catalogue  and  prices  on  application 

Dominion  Concrete  Company  Ltd. 

Kemptville,  Ontario 


BITUNAMEL 

Unsurpassed  for  waterproofing  louml.itions  .ind  prevent 
ing  rust  and  corrosion  on  exposed  iron 
and  metal  work. 

WRITE  FOR  SAM  PI  J  '. 

The  Ault  &  Wiborg  Co.  of  Canada 
Ltd.,  Varnish  Works 


Montreal 


TORONTO 


w 


innipeg 


Specify 


Ric-wiL  MethoD 

of 

nsulating  Underground  Pipes 

Save  1  [me,  labor  and  future 

Ironlilr  ami  iliMin-  highest 

efficiency  nol  onlj  lore  few 
months  but  for  nil  the  time. 

Write  for  Book  on  Installations 

The  Ric-wiL  Underground 
Pipe  Covering  Company 
fit;  n»w  KnuUn.i  BMf.iCLEVELAND.O. 

Alienor,  in  principal  Canadian  cili,.  . 


So 
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Wooden  Water  Pipe 

Galvanized  Wire  Wound  and  Continuous  Stave  Pipe 
for  Water  Works,  Power,  Irrigation,  etc. 

.  Withstands  250  lbs.  working  pressure. 


Not  affected  by  Frost, 
Corrosion,  Electricity  or 
Acid.  Water  Works  Sys- 
tems installed  complete. 

WATER  TANKS 

all  s'zes. 
Write  for  prices. 


Manufactured  by 


Canadian  Pipe  Co.,  Limited 

Factory  :  550  Pacific  St.,  VANCOUVER,  B.  C. 


Yard  Crane  at  Steel  Mil]  of  Sir  Alfred  Hickman,  Limited,  Bil.ton,  Staffordshire 

YOUR  ENQUIRIES  ARE  SOLICITED  FOR 

CRANES      TELFERS      CAPSTANS  WINCHES 

ROYCE,  LTD.,  Trafford  Park,  Manchester,  England 


Royce 

Electrical 
Cranes 

Capstans 
Telfers 

Winches 

Include 

Royce 
Crane  Type 

Motors, 
Controllers, 
Over 
Hoisting 
Safeguard. 
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The  Canada  Iron  Corporation,  Limited 


Head  Office 

Mark  Fisher  Building 
MONTREAL 


Iron  Ore,  Fig  Iron,  Car  Wheels,  Cast  Iron  Water  and  Gas  Pipe,  Specials,  Valves,  Hydrants, 
etc.,  Castings  of  all  kinds,  Mooring  Bollards  for  both  Concrete  and  Wooden  Docks, 
 Hoisting  Machinery.  


STEAM  and  AIR  ENGINES,  HOISTING  EN- 
GINES, STEAM  CRANE  HOISTS,  MOTOR 
CRABS,  SWINGING  ENGINES,  DRILL 
HOISTS,  SPUD  HOISTS,  MARINE 
MACHINERY 


Motor  Crab 


Dake 
Engine  Co. 

Grard  Haven, 
Mich. 


Swinging  Engine 


Crushed  and  Rubble  Stone 

Our  quarry  has  a  capacity  of  300  tons  per  day,  and  with 
excellent  shipping  facilities  we  can  supply  your  require- 
ments in  all  sizes  of  this  stone  on  shortest  notice. 

HUMBER  BRICK  YARDS 
Lime,  Sewer  Pipe  and   Fire  Brick 

JOHN  MALONEY 

Cor.  Queen  and  Duf ferin  Sts.,  TORONTO 

Office  Phone  Park.  64  Re»idence  Phone  Junct.  3429 


We  are  now  in  a  position  to  offer 

"Queenston  Blue"  Limestone 

in  Sawn  Slabs 

as  well  as  Rough  Quarried  Blocks,  Dimension 
Blocks  and  all  forms  of  Cut  Stone  such  as  Sills, 
Lintels,  Steps,  etc. 

The  Queenston  Quarry  Co.,  Ltd. 

ST.  DAVIDS,  ONT. 


"Galvaduct"  and  "Loricated" 

Conduits 

for  Interior  Construction 

Conduits  Company,  Limited 

Sola  Manufacturer,  under  Canadian  and  U.S.  Letter*  Patent 

Toronto       -  Canada 


Cawthka  Mulock,  President  -  -  Gordon  F.  Pkkry,  General  Manager 

NATIONAL   IRON   WORKS,  Limited 

LARGEST    MANUPACTUKKKS    IN    CANADA  OK 


every  size  for  Water,  Ga«,  Culvert  or  Sewer,  Carried  in  Stock 

Lake  or  Rail  Shipments  Offices,  Works  and  Docks,  TORONTO 
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Business  As  Usual 

We're  Doing  Our  Share 
Making  Daily 
46,000 

SANDandLIME 
BRICK 

The  only  Sand  Lime  Brick  Plant  Running  in 
the  City 

PRICE:  $6.50  per  M.    F.O.B.  Mill 

Look  for  the  YSB  stock  mark. 

York  Sandstone  Brick  Co. 

Limited 

TORONTO 

OFFICE  :  123  Bay  St.,  WORKS  :  Cor.  Gerrard  St.  and  Victoria 

(Stall  Bldg.)  Park  Ave..  East  Toronto 

Phone  Adelaide  2023  Phone  Beach  1  505 


Screened 

Sand 

and 

Gravel 


Largest  Producers,  Noted 
for  Prompt  Shipment. 

York  Sand  &  Gravel,  Limited 

Tel.  Beach  233  East  TofOntO 


Architects,  Owners  and  Contractors 
prefer  a  uniform  plaster  guaranteed 
by  the  maker. 

Anchor 
Hardwall  Plaster 

Is  made  to  precise  formulae  by  weig  ht 
and  mixed  by  machinery.  No  guess 
work.  No  unreliable  labor.  It  sets 
quickly  and  hard,  wcrks  easily  and 
covers  large  area.  No  frost  troubles. 
No  cracking. 

Put  up  in  bags  ready  for  immediate 
use  by  mixing  with  water  only. 

Write  or  call  for  prices  and  booklet. 

Alabastine  Hardmortar,  Ltd. 

Works        136  Esplanade  East,  Toronto 

EAST  TORONTO  Phone  Main  6088 


CONCENTRATE 
Your  Builders  Supply  Orders. 

Smyth  &  Ryan 

SERVICE 

means  prompt  delivery  and  high  grade 
materials  at  standard  prices. 

WE  CAN   SUPPLY  YOU  WITH  EVERY- 
THING THAT  GOES  INTO  YOUR 
BUILDING,  EXCEI T  THE  IRON 
AND  LUMBER 

Toronto  Agents  for 

OWEN  SOUND 
CRUSHED  STONE 

Deliveries— G.T.R.  and  C.P.R. 

Special   Attention   to   Sand    and  Gravel 
Orders 


1327  Bloor  West  Phone  June.  828  and  829 

53  Merton  St.  "  North  4751 

Nights  and  Sundays  June.  3333 
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THE  HAMILTON  BRIDGE  WORKS  COMPANY,  LTD.,  Hamilton,  Canada 


a  II 

1 


ANNUAL  CAPACITY  36,000  TONS,  Shop  "A"  18,000  Tons,  Shop  "B"  6,000  Tons,  Shop  "C"  12,000  Tons 

STEEL   BRIDGES    AND  BUILDINGS 


World's 
Largest 
Chimney 

Kadial  Brick  chim- 
neys ar-6  the  only 
type  that  will  not 
deteriorate  from  the 
effects  of  gases  and 
erosion. 

HEINICKE 
CHIMNEYS 

will  be  found  proving 
their  superiority  to 
over  4,000  users  in 
every  part  of  the 
country.  The  day 
of  common  brick  and 
metal  stacks  is  gone 
— if  you  are  building 
a  chimney  make  it  a 
HEINICKE 

Write  tor  catalogue 

H.  R.  HEINICKE,  INC.   New  York,  U.  S.  A. 

Representatives  for  Canada: 
Dartnell    Ltd.,  Montreal,  Que. 


460  feet  x  8  feet  2  in. 


p — I — - — — 


We  have  unequalled  facilities 
for  making"  prompt  ship- 
ments and  can  guar- 
antee deliveries 
to  date. 

Our  line  of  bricks  comprises 

RED  PRESSED  BRICK 
RED  WIRE-CUT  BRICK 
RED  RUFFESTRY  BRICK 
FLASHED  PRESSED  BRICK 
FUSED  PRESSED  BRICK 

Write  us  for  Sanples  and  Prices 

Russell  Shale  Bricks, Ltd. 

RUSSELL,  ONT. 


A  Scientific  Pavement 

must  be 

Durable  and  Non*Abrasive. 
NoivAbsorbent  and  nearl]  Noiseless. 
I  Inattected  by  extremes  oi  Temperature 
Sitfhtly  and  Sanitary  • 
Easily  Repaired  and  easily  Cleaned. 


.5  &/o*4 


Thaae  reqmrrmrnta  arc  met  by 

Asphalt   Block  Pavements 

Sciul  for  l)e!U rlpti vo  1  Itciattitc 


The  Ontario  Asphalt  Block  Company,  Limited 


Windsor,  Ont. 
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BELL  AND  SPIGOT 
STEEL  PIPE 

COATED  AND  WRAPPED 


Made  in  sizes  from  2"  to  10"  inside 
diameter  with  different  thicknesses 
for  varying  pressures. 


PAGE-HERSEY 
Iron,  Tube  &  Lead  Co.,  Limited 

TORONTO,  ONT. 


ELEVATED 


STEEL  TANKS 


Three  Rivers,  Quebec 
Wayagamack  Pulp  and  Paper 
Co.,  Ltd. 

50.000  gallons.  149  feet  to  top 
120,000      "         100  feet  to  top 


Hemispherical  and 
Segmental  Bottoms 

Manufactured  at 

Pittsburgh,  Pa. 

Erected  Anywhere 

We  have  special 
designs  for  Mun- 
icipal, Railway 
and  Industrial  ser- 
vice. 

Catalogue  No.  15 
sent  upon  request. 


Pittsburgh-Des  Moines  Steel  Co. 


Pittsburgh,  Pa. 
945  Curry  Bldg. 


New  York  City 
42  Church  St. 


Dallas,  Texas 
Praetorian  Bldg. 


Des  Moines   Bridge   and   Iron  Co. 

Des  Moines,  Iowa,  938  Tuttle  Street. 
San  Francisco,  Cal.,  Monadnock  Bldg. 
Canadian  Representatives :  F.H,  Hopkins  &  Co.,  Montreal,  Que. 


THE  HOPE  CANADIAN  FACTORY 


HOPE  STEEL  SASH 

Embodies  points  of  merit  that  make  it  worthy  of  your  consideration.  Scientifically 
designed  and  economically  constructed  it  recommends  itself  to  discriminating  architects 

and  engineers. 

HOPE  SASH  has  demonstrated  its  superiority  in  thousands  of  buildings  in  Canada 
and  the  United  States  as  well  as  other  parts  of  the  world.  It  is  a  sash  with  a  reputation 

for  excellence  back  of  it. 

HENRY  HOPE  &  SONS  OF  CANADA,  LIMITED 

43-45  King  Street  West,  TORONTO 

AGENTS :—      Peart  Bros.,  Regina  W.  N.  O'Neil  &  Co.,  Vancouver  W.  T.  Grose  &  Co.,  Winnipeg 

Walker  &  Barnes,  Edmonton  Gandy  &  Allison,  St.  John,  N.  B.  E.  F.  Stevens,  Halifax  David  McGill.  Montreal 


THE    CONTRACT  RECORD 


85 


Structural  Steel  Work  of  Every  Description 


Toronto  Pla 


Fabricated  and  Erected  by 

Toronto  Structural 
Steel  Company,  L  imited 

Annual  Capacity    20,000  Tons 

Ask  for  list  of  material  on 
hand  for  immediate  delivery 

Sales  Offices— Atlantic  Ave.,  TORONTO 

-  Works  at— 
TORONTO,  ONT.  WESTON,  ONT. 


Weston  Plant 


STRUCTURAL  STEEL 
FOR  QUICK  DELIVERY 

We  carry  in  stock  at  Montreal,  8,000  tons  of  Structural 
Shapes  and  are  in  a  position  to  make  quick  ship- 
ment of  either  plain  or  riveted  material  for 

Bridges,  Roof  Trusses,  Columns,  Girders, 
Beams,    Towers   and  Tanks,  Penstock. 

Estimates  furnished  promptly,  Capacity  18,000Tons  Annually. 

Structural  Steel  Co.,  Ltd. 

Main  Office  and  Works,  Montreal 


VANCOUVER  WOOD  PIPE 

&  TANK  CO.,  LTD. 

(Formerly  Municipal  Construction  Co.,  Ltd.) 

■  ■ 


Contractors  for  Waterworks  Construction, 
Manufacturers  of  Wire- Wound  Wood  Pipe,  Continuous  Stave 
Pipe,  Tanks,  Silos,  Steam  Casing. 

See  our  new  patented  Wood  I'ipc  t'oiinlnu!    I'm-iIivcIn  I.I  \K  I'KOOI 

319  Pender  St. 


VANCOUVKR,  B.C. 


Saugeen  Bridge,  Paisley,  Out. 


SALES  OFFICES 

WHITE  BLOCK, 
WELLAND 
7  BANK  ST.  CHAMBERS 

OTTAWA 
417  NEW  BIRKS  BLOC. 
MONTREAL 


Standar  D 
Steel  Construction  Go. 

LIMITED 

WELLAND      -  CANADA 

MANUFACTURERS  AND  ERECTORS 

Steel  Buildincs  and  Bridcfs 


"AMERICAN" 

ENAMELED  BRICK 
Combine  Beauty,  Strength  and  Durability. 

Write  for  Catalog  "  FIFTH  EDITION  "  illus- 
trating the  standard  sizes,  colors  and  many  of 
the  special  shapes. 

SAMPLES — miniature  or  full  size,  will  be  for- 
warded, if  desired. 

Prompt  attention  given  formal  inquiries. 

AMERICAN  ENAMELED  BRICK  &  TILE  COMPANY 

1182   Broadway,    New  York. 


Jambs  Thomson,  President. 


G.  Allan,  Vice-Praiidmi. 


JaMKK  A.  THOMSON,  Secret. ir\. 


the  CARTSH ORE-THOMSON  PIPE  &  FOUNDRY  CO. 


LIMITED 


Manufacturers 


Special  Casting's  and  ill  kinds  . 

r  °  3  inche*  to  6o  inche*  diameter 

of  Waterworks  Supplie:  for  Water,  Gas,  Culvert  and  Sewer 

HAMILTON.  ONT. 
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Neptune  Meter  Co. 


Manufacturers  of  the  well-known 


TRIDENT 
Frost-Proof 
Water 
Meters 

Write  for  Catalogue 


Main  Office      -      90  West  Street 
New  York  City 


The  Maritime  Bridge 

Company,  Limited 


Successor*  to 


Wm.  P.  McNeil  &  Company,  Limited 


Manufacturers  of 


Bridges — Steel  Buildings 
Roof  Trusses  Turntables 
Towers — Girders  and 
Structural  Steel  Work 

of  all  kinds 

Estimates  Furnished  Promptly 
Large  Tonnage  of  Plates,  Shapes  and  Bars  in  Stock 

Office  and  Plant,    NeW  GlaSgOW,  N.  S. 


The  Canadian  Bridge 
1  Company,  Limited 

WALKERVILLE,  ONTARIO 


Manufacturers  of 


Steel  Buildings 
Roof  Trusses 

Railway  HigHw^y 
Bridges 


Locomotive  Turn  Tables  and  Structural  Steel  and 
Iron  Work  of  all  descriptions. 
Estimates  furnished  on 
application. 


McGregor  &  Mclntyre 

Limited 

Toronto,  Canada 


OUR  NEW  OFFICE  AND  WORKS:    1 139  SHAW  STREET 
Main  Structural  Shop :    130  ft.  x  400  ft. 

Area  of  Grounds :    Ten  Acres 

Capacity:    18,000  Tons  Annually 

We  build  and  erect  all  kinds  of  Structural  Steel  Work 
Roof  Trusses.  Bank  and  Office  Railings,  Stair 
Work,  Elevator  Grilles,  Fire  Escapes,  etc. 

Over  5,000  Ton*  in  Stock  of 

Beams,    Column  Sections,  Angles,  Tees,  Plates,  Bars, 
Checkered  Floor  Plates,  etc. 

TELEPHONES : 
Office  and  Works:  Hillcrest  1614-1615-1616 
Private  exchange  connecting  all  departments. 
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Electric  Steel  Castings 

Our  Welland  plant  will  be  ready  to  furnish  Carbon,  Manganese,  Alloy  Steel 
Castings  and  Forging  Ingots,  by  the  end  of  May,  made  by  the  Electric  Furnace  process. 

This  process  makes  a  dependable  high  grade  steel  and  steel  casting,  a  tough  homo- 
geneous material,  free  from  blow-holes,  and  having  a  remarkable  resistance  to  fati'frue. 

Write  us  for  prices  and  particulars 

The  Electric  Steel  &  Metals  Co.,  Ltd. 

Welland,  Ontario 


Taylor  Portable  Steel  Derrick 


Showing  Chain  Attachments 


Tested  to  Lift  1,900  lbs. 
Constructed  of  Malleable 
Iron  and  Steel.  Total  weight 
197  lbs.  Weight  of  base 
88  lbs.  Weight  of  beam 
109  lbs.  Reach  3  ft.  4  in. 
Beam  swings  a  complete 
circle. 


Handling  Haled  Hay 


Time  and  Labor  Saver. 
Easily  Transferred.  For 
Hoisting  Building  Mater- 
ials, Unloading  Cars,  Radia- 
tors, Stone  and  Marble 
Work. 


Attaching  licam  to  Base 


AIKENHEAD   HARDWARE  LIMITED 

17  Temperance  St.,  TORONTO,  Can. 
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Civil 

i  fin tfa  ctor s 

Electrical 

Directory  or  Engineers 

Special 

Mechanical 

Interests 

Chipman  &  Power 

Civil  Engineers 

TORONTO  WINNIPEG 

Willis  Chipman.    3*o.  H  Power. 


BOWMAN  &  CONNOR 

Hanlolpal  &  Structural  Engineers 
HAVE  REMOVED  TO 

16  King  St.  W.,  Toronto 


R.  S.  &  W.  S.  LEA 

Consulting  Engineers 

Water  Supply  and  Purification,  Sewerage  and 
<.v.,_-.  I  >  i  ~  j  •>  >~;i  1 .  Water  Power  Development. 
Tel.  Long  Distance  Uptown  (1740-11 
New  Birks  Building,  MONTREAL 


John.  T.  Farmer 

MECHANICAL  AND 
HYDRAULIC  ENGINEER 

3 1 4  Coristine  Bldg.,  Montreal 


H.  Grattan  Tyrrell,  c.e. 

Consulting  Engineer,  Chicago,  111. 

Designer  and  Engineer  for  Bridges.  Build- 
ing Frames  and  Other  Structures. 
Industrial  Plants  Designed,  Improvi  d  and 
Remodeled.    Reports  and  Appraisals. 
Special  Attention  to  the  Selection  of 
Economic  Types, 

Author  of  History  of  Bridge  Engineering 
Artistic  Bridge  Design  ;  Concrete  Bridges 
and  Culverts;  Moveable  Bridges  and  Dams; 
Mill  Building  Construction  (1900);  Mill 
Buildings  (1910);  Engineering  of  Shops  and 
Factories. 

Member  of  The  Western  Society  of  Engin- 
eer* ;  The  Society  for  the  Promotion  of 
Engineering  Education, Etc.,  Etc. 


E.  G.  M.  CAPE  &  CO. 

LIMITED 
Engineers  and  Contractors 

General  Building  Construction 

Montreal,  P.  Q.  St.  John,  N.B. 


Arthur  L.  Weeks 

Architect 
Canada   Life   Building,  Ottawa 

Reinforced  concrete  and  steel  structures,  fac- 
tories and  commercial  buildings 


The  John  Gait 
Engineering  Co.  Ltd. 

Consulting,  Civil  and 
Sanitary  Engineers 

General  Municipal  Engineering 

(  Waterworks,  Sewerage 

Specialties:  <  .  '  '  _  .   ;  . 

(  and  Electric  Lighting 

Winnipeg    Calgary  Vancouver 

John  Haddin  E.  L.  Miles 


Telephone  Main  2734 

S.  W.  HAMILTON,  B.Sc,  McGill 

Consulting  Engineer  &  Gen.  Contractor 

Reinforced  Concrete,  Water  Works,  Sewers 
Water  Powers,  Structural  Steel,  Bridges, 
Buildings,  &c,  &c. 
226  Coristine  Bldg.  MONTREAL 


Robert  W.  Hunt, 

President 
Tlios.  C.  Irving,  Jr. 
Vice-Pres. 


Jas.   W.  Moffat, 
Secretary 

Chas.  C.  Whittier, 
i'reas.  &  Man. 


Robert  W.  Hunt  &  Co. 

Limited 

Bureau  of  Inspection 
Tests  and  Consultation 

Head  Office  and  Laboratories 
905    McGill    Bldg.       -       Montreal,  Que. 
Branches 

Traders    Bank    Building,    Toronto,  Ont. 

Standard  Bank  Building,  Vancouver 

Noifolk  House,  Laurence  Pountney  Hill, 
London,  E.C. 


<D'i  etr  icb> 

'^iS^' — 

Contracting  Engineers 
300  Read  Bldg.  MONTREAL 

Specialists  in  Underground  Piping 

Underground  Conduit  Construction 


REID  &  BROWN 

Manufacturers  of 
GARBAGE  AND  REFUSE  INCINERATORS 
Steel    Beams,    Channels,  Angles, 
Plates,  Column  Sections,  etc., 
Always  in  Stock 

Phone  Office    and  Works: 

Main  904-905         02  Esplanade   E.,  Toronto. 


Anglins  Limited 

GENERAL  CONTRACTORS 


65  Victoria  St. 
MONTREAL 


507  Lumsden  Bldg. 
TORONTO 


Expert  Supervision 
Provided 


Estimates  and  Plans 
Submitted 


Industrial  Foundation  and 
Waterproofing  Co. 

ENGINEERS  and  CONTRACTORS 

25  Toronto  Street 
Toronto,  Ont. 


Phone 
Adel.  3'Hin 


GEO.  K.  McDOUGALL 

Consulting  Engineer 

Electric  and  hydraulic  power  stations,  high 
voltage  transmission  lines,  industrial  electrical 
installations,  reports,  specifications,  tests,  etc. 


POWER  BLDG. 


MONTREAL 


H.B.  Pullar,  Assoc.  Am.  Soc.  CE. 
T.C.  Ford,  Cb.  E.,  A.  M. 

H.  B.  PULLAR  CO. 

ENGINEERING  CHEMISTS 

Pavements,  Roads,  Waterproofings,  Floois, 
Sidewalks,  Tars,  Asphalts,  Bitumens,  Oils, 
Paints,  Bituminous  Specialties. 
A  new  plan  for  Efficient  Road  and  Paving  Inspection 
378  Woodward  Ave.,  DETROIT,  MICH. 


STEEL  &  RADIATION  LIMITED 

Products  all   Made   in  Canada 


Toronto, 
Ont. 


Steelcrete 

Concrete 

Reinforcing 


Steelcrete 

Metal 

Lath 


Montreal, 
Que. 

Iteelcretc 

Steel 
Lockers 


FOR  SAL£ 

TAMC0"  Crashed  Stone  In 
all  sizes,  for  all  purposes. 
"Roman"  building  ston* 
"Milton"  pressed  brick*, 
Sanitary  flooring,  ston* 
crushers,  fire  engines,  Ae. 
T.  A.  MORRISON  &  CO. 
204  St.  James  Street, 
Tel.  Main  4532.  Montreal. 


H.  J.  Griswold 


B.  W.  Seton 


Dominion  Engineering 
&  Inspection  Co. 

Inspecting  and  Consulting  Engineers 
Head  Office  and  Laboratories 
318  Lagauchetiere  St.  West, 
MONTREAL 

Toronto  Branch,  24  Adelaide  St.  E. 

Cement  Testing  and  Reinforced 
Concrete  Inspection. 

Mill,  Shop  and  Field 
Inspection  of  Steel  Structures  and 
Bridges. 

Tests  and  Inspection 
of  Iron  and  Steel  Pipe  etc. 
Expert  Examinations  &  Reports. 

Represented  at  New   York,  Pittsburgh, 
and  Chicago ;  Glasgow,  London, 
I.  lege  and  fr'ssen. 
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The  BROWNHOIST  Locomotive  Crane 
with  BROWNHOIST  Patented  Grab  Bucket 

handles  material  rapidly 


Operated  by  one  man,  this  crane  with 
bucket  handles  coal,  ore,  crushed  stone, 
sand,  gravel,  etc.,  60  to  120  tons  per  hour, 
from  and  to  cars,  wagons,  bins  and  stock 
pile.    And  Brownhoist  Locomotive  Cranes 


are  built  for  hard  and  continuous  service 
-thereby  saving  the  owner  costly  de- 
lays and  repairs  due  to  frequent  break- 
downs. Ask  the  owners  —  they  will  tell 
you. 


Write  for  catalog  K  which  shows  how  and  where  this  crane  and  bucket  are  being  used. 

THE  BROWN  HOISTING  MACHINERY  CO.,        CLEVELAND,  OHIO 

Canadian  Office,  145  St.  James  Street,  MONTREAL 


High  Calcium  Lime 

Manufactured  by 

The  Dominion  Lime  Company, 

SHERBROOKE,  -  PROVINCE  OF  QUEBEC 

Its  Special  advantages  are  : 

Strength, 

Whiteness, 

Purity 

Builders  admit  that  our  I  .line 
takes  more  sand  and  is  therefore 

cheaper  to  use. 


Shipped  in  Bulk  or  Barrels. 


Will  give  25 hotter.    ..Its  to  CONTRACTORS,  PAPER  MANUFACTURERS  and 

OTHERS,  th  an  the  ordinary  lime. 


go 


THE    CONTRACT  RECORD 


Ornamental 
Lighting  Poles 

During  the  past  few  months  we  have  sup- 
plied ornamental  lighting  standards  for  the 
following  places  : — 

Brantford,  Ontario 

Edmonton,  Alberta 

Windsor,  Ontario 

Outremont,  Quebec 

London.  Ontario 

Orillia,  Ontario 

Listowel,  Ontario 

Peterborough,  Ontario 

Belleville,  Ontario 

Good  public  lighting  is  a  great  asset  to  any 
town  or  city  as  it  contributes  directly  to  its 
growth  and  prosperity. 

We  make  a  specialty  of  this  business,  and 
are  in  a  position  to  supply  you  with  attractive 
designs  at  interesting  prices. 

Write  our  lighting  pole  department  for  full 
information. 

William  Hamilton  Company 

Peterborough,  Ontario 


No.  228 
Size-32  x  44  inches. 


Looking  for  the 
"Maple  Leaf" 

Has  Become  a  Habit  with  Sup- 
erintendents    and  Engineers. 


The  reason  is  not  hard  to  find,  for  there  is  no  part  of 
your  Belting  system,  from  the  main  drive  to  the  smallest 
light  Belt  for  power  transmission,  where  you  will  not  get 
the  best  kinds  of  service  from 

"Maple  Leaf"  Brand 
Stitched  Cotton  Duck 
Belting. 

It  is  the  most  economical  Belt- 
ing because  it  is  durable  under 
every  condition ;  even  where 
other  Belling  will  deteriorate 
rapidly.    It  is  water  proof. 

S  It  runs  absolutely  true  on  the 
Pulleys. 

It  is  built  of  plies  of  selected 
duck. 

Write  for  Information  and  Prices. 

DOMINION  BELTING  CO.,  LTD. 

Hamilton,  Canada 


"Buffalo" 

FORGES,  BLOWERS, 
DRILLS 


No.  681-E    Size:-38  x  42  inches 
"Swing-Over"  Hood  for  auto 
repair  work. 


The  Standard  by  which  others  are  judged. 

All  "Buffalo'  Tools  combine  strength,  capacity, 
small  floor  space  requirements,  low  power  consump- 
tion and  flexibility  to  the  greatest  possible  extent. 
"Buffalo"  design  and  construction  are  leaders  to-day 
and  have  been  since  the  inception  of  the  business. 
Each  tool  is  the  best  for  its  particular  service.  Elec- 
trically operated  blowers,  drills  and  forges.  All  sizes 
for  all  classes  of  work.  The  only  efficient  variable 
speed  electric  motor  on  the  market.  Do  your  work  the 
modern  way.  Electricity,  costs  less  and  always  re- 
sponds. 

Our  catalog  No.  179-12  covers  the  complete  line.    Every  machine  is  illustrated 
nd  described  in  detail.  If  you  can  use  a  copy  write  for  it. 

Canadian  Buffalo  Forge  Company,  Limited 

St.  John,  Montreal,  Toronto,  BERLIN,  Winnipeg,  Vancouver        guard  furnished. 
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JUST  A  PART  OF  ONE 
ORDER  FOR 

Northern  Electric 

HIGH-TENSION,  LEAD-COVERED, 
PAPER-INSULATED 

Power  Cables 

IT  took  17  freight  cars  like  the 
one  illustrated  to  ship  this  com- 
plete order  to  the  Cedar  Rapids 
Manufacturing  and  Power  Com- 
pany's new  generating  station  at 
Cedar  Rapids,  Que. 

Q  It  pays  to  place  your  orders  with 
a  Company  that  gives  quality 
based  on  knowledge  gained  through 
long'manufacturing  experience. 

Q  It  pays  to  deal  with  a  Company 
that  has  the  greatest  facilities  for 
the  prompt  handling  of  orders  for 
every  kind  of  wire  and  cable  used 
in  the  electrical  indusl  \\  . 

G(  It  pays  to  place  your  orders  wit  h 
the  Company  that  has  the  confi- 
dence of  the  Central  Station  men 
as  well  as  the  most  prominent  mem- 
bers of  the  engineering  profession. 

Northern  E/ectric  Company 

LIMITED 

Montreal         Winnipeg  Edmonton 

Mali  fa  x  Reg  infl  \  >'■<  oiivrr 

Toronto  Calgary  Victoria 


Have  You  A 
Ventilation  Problem 

Have  you  a  room,  a  building,  a  store  or 
a  factory  where  cooler  or  fresher  air  is 
needed  ?    Why  not  look  into 


(reg.  can.  pat.  off.) 


Electric  Propeller  Fans 

Wide  application — theatres,  public  build- 
ings, restaurants,  factories,  dye  houses, 
laundries,  etc. 

No  trouble  to  install.  Can  be  readily 
inserted  in  wall  or  window. 

Easily  controlled  by  starting  box  from 
remote  distances  if  necessary.  Made  in 
all  sizes  and  capacities  according  to  re- 
quirements. We  give  you  just  what  you 
need  and  nothing  else. 

These  fans  are  very  fully  ex- 
plained in  an  interesting  illus- 
trated bulletin  No.  208-N.  A 
copy  gladly  sent  free  on  request. 

Remember  that  when  dealing  with  us, 
you  have  the  largest  corps  of  fan  engine- 
ers in  the  world  at  your  service. 

The  B.  F.  Sturtevant  Co. 

of  Canada,  Limited 

GALT,  ONTARIO 


M  ontreal     Toronto    Winnipeg  Vancouver 
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WIRE  ROPE 

Suitable  for  any  requirement 

We  carry  in  stock  all  sizes  and  lengths  of  wire  rope  for 
Hoisting,  Haulage,  Guys,  Semaphores,  Transmis- 
sion of  Power,  Towing,  Bridges,  Mines,  Der- 
ricks, Cranes,  Cableways,  Coal  Towers,  Etc. 

We  manufacture  special  ropes  to  take  care  of  your  particular  needs. 

Wire  Rope  Fittings,  Blocks,  Clips,  Etc.,  in  stock 

THE  DOMINION  WIRE  ROPE  CO.,  Ltd. 


MONTREAL 


"  Industrial  Works  " 

Locomotive-Coaling  and 
Wrecking 

CRANES 

In  capacities  from 

5  to  150  tons 

For  use  about  Railroads,  Manufac- 
turing Plants,  Coaling  Stations, 
Quarries,  etc. 

BUCKETS 

For  Every  Purpose 


We  furnish  all  styles 
of  buckets  promptly. 
Coal  Tubs,  Ore  Buck- 
ets, Clamthell  and 
Orange  Peel  Buckets, 
Concrete  Buckets, 
Stone  Skips,  etc.,  in 
all  sizes. 

We  will  gladly  furnish 
full  details  upon 
request. 

We  supply  Contract- 
tors'  Equipment  of  all 
descriptions. 


F.  H.  HOPKINS  &  CO.,  Montreal 

Branches  :-ST.  CATHARINES,  ONT.      WINNIPEG,  MAN.      VANCOUVER,  B.  C. 


Vol.  28 


Toronto,  November  18,  1914 


No.  46 


PUMPS 

OF  ALL  KINDS 


They  are 

MADE-IN-CANADA 

They  Are 

Ultimately  the  cheap- 
est, though  not  the 
lowest  in  price. 


Horizontal  and 
Vertical. 


Steam  and  Power 
driven. 


Let  us  have  an  op- 
portunity of  quoting 
on  your  require- 
ments.—We  can 
name  you  attractive 
prices  considering 
quality. 


The  Smart-Turner  Machine  Co.,  Ltd. 

Hamilton,  Canada 


Alphabetical  Index  of  Advertisers,  Page  18        Classified  Directory  to  Advertisements,  Page  6 
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Gyratory 

Crusher 

of  modern  design  and  equipped  with  an  improved 

Water  Cooled  Eccentric  Bearing 

This  type  of  machine  is  made  in  many  sizes 
with  capacities  from  5  to   1000  tons  per  hour 
and  for  any  kind  of  rock. 

We  also  manufacture  a  full  line  of  crushing,  cement  making,  mining, 
hoisting,  power  rock  drilling  and  air  compressing  machinery. 

Write  for  full  particulars 

The  Jenckes  Machine  Company,  Limited 

Sherbrooke    St.  Catharines   Toronto    Montreal    Cobalt    South  Porcupine 

Halifax  Vancouver  and  Nelson 


One  man  takes  a  chance,  that's  gambling; 
another  buys  "AMERICAN"  Steel  Der- 
ricks, that's  good  business,  which  is  noth- 
ing but  sound  common  sense. 

Every  possible  stress  and  strain  is  covered  by  the  care- 
fully calculated  and  proportioned  construction  of  these 
derricks. 

An  "AMERICAN" 

Fifty-Ton  Steel  Guy  Derrick 

is  shown  here  working  on  the  Hardaway  Contracting 
Company's  big  hydro-electric  power  construction  at 
Whitney,  N.C.  It  is  lifting  a  96,000  pound  casting  of 
a  Gates  crusher.  This  derrick  has  a  monster  5  sheave 
block — as  tall  as  a  man. 

Greatest  safety,  longest  service — You  get  them 
both  when  you  buy  "AMERICAN"  Steel  Derricks. 

MADE  BY 

American  Hoist  &  Derrick  Company 

ST-  PAUL'  MINN>  u- s- A- 

General  Supply  Co.  of  Canada,  Ltd.,  Montreal,  Ottawa,  Toronto.  Stuart  Machinery  Co.,  Winnipeg,  Man. 

Vancouver  Machinery  Depot,  Ltd.,  Vancouver,  B.C.       Gorman,  Clancey  6?  Grindley,  Edmonton  and  Calgary,  Alta. 
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28  "Service"  Branches 


Canadian  Consolidated 
Rubber  Company,  Limited 

Montreal,  P.  Q. 


Throughout  Canada 


"Business  As  Usual 


We  have  not,  owing"  to  the  war,  shut  down 
any  of  our  plants,  discharged  any  of  our 
workmen,  reduced  their  hours  of  labor  or 
cut  their  rate  of  pay. 


We  are  doing  "BUSINESS  AS  USUAL." 


We  intend  to  continue  this  policy  to  the 
extent  of  our  ability,  and,  to  that  end, 
suggest  that  you  confine  your  purchases, 
during  the  war  and  thereafter  as  largely  .is 
possible  to  goods  "MADE  IN  CANADA." 

When  in  the  market  lor  Rubber  goods  of  any 
description — -Belting,  Hose,  Packing,  Tires 
or  anything  else — write  or  wire  our  nearest 
Branch  for  prices  and  information. 

It  is  our  desire  to  serve  you. 


Business  As  Usual 


Canadian  Consolidated 
Rubber  Company,  Limited 

Montreal,  P.  Q. 


28  "Service"  Branches 

Throughout  Canada 
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Another  Step  Forward 


Bates  Tyer 

and 

Wire  Ties 

for 

Reinforcing  Bars 

(  )ne  man  can  tie  three  times  as  many  reinforcing  rods  in  place 
with  the  BATES  TYER  as  he  can  by  using  pliers  during  the 
same  period. 

Reckon   the   speed,   the   low  cost  and 
uniform  security. 

One  day's  saving  in  labor  will  more  than 
pay  for  the  tyer. 

Any    desired   length   of  wire  supplied 
with  the  tyer. 

Carried  in  stock. 

Mussens  Limited 

MONTREAL,  318  St.  James  Street  TORONTO,  155  West  Richmond  St.  COBALT,  Opp.  Right  of  Way  Mine 

WINNIPEG,  259-261  Stanley  Street  CALGARY,  10th  Ave.  and  3rd  St.  East  VANCOUVER.  101  Water  St. 

QUEBEC,  142  Peter  St.  HALIFAX,  78  Granville  St. 
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INSLEY 

Adjustable  Steel 
Form  Clamps 


Are  economical  on 
account  of  the  rapi- 
dity   with  which 


C 


—  G  R  I  P— 
SHANK 


D06\%  U 


TO 
DRIVE 
UP 


TO  REMOVED 

forms  can  be  assembled  and  the  good  condition  in  which 
the  forms  themselves  are  left. 


CONCRETE 

Spades  and  Tampers 


The  Ross  Spade  forces  the  stone  back 
from  the  form,  allowing  the  freer  cement, 
sand  and  water  to  come  to  the  vertical 
surface  and  produces  a  clear,  white, 
smooth  surface. 

The    Andrew's   Tamper    performs  .1 


similar  duty  lor  flat  surfaces. 

Every  concrete  contractor  should  have 
the  tools  in  his  equipment.  They  will 
save  him  money  and  produce  better  w  ork. 


Mussens  Limited 

MONTREAL  318  St.  J. me.  Street  TORONTO,  155  We»t  Richmond  St.  COB  ALT.  Opp.  Right  of  Way  Mine 

WINNIPEG,  259-261  Stanley  Street  CALGARY,  10th  Ave.  and  3rd  St.  East  VANCOUVER   101  Water  St 

QUEBEC,  142  Peter  St.  HALIFAX,  78  Granville  St. 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS 

The  following  regulations  apply  to  all  advertisers :—  Eighth  page,  two  headings; 
quarter  page,  four  headings;  half  page,  eight  headings;  full  page,  sixteen  headings. 


Adamantine  Slccl 

Hull  lion  &  Seed  Foundries 


Air  Compressors 

Canadian  Allis  Chalmers,  Limited 
Can.  Ingersoll-Rand  Co.,  Ltd. 
Jenckes  Machine  Company 


Brick  Coating 

Wddsuorili    llowland  Co. 


Brick  Dryers 

C  anadian  Buffalo  Forge  Co. 
Canadian  Sirocco  Co. 
Bcchtels  Limited 
Sheldons  Limited 


Chain  Blocks 
Can.  Yale  &  Towne  Limited 
Morris  Crane  &  Hoist  Co.,  Her- 
bert 


Chimneys   (Reinforced  Concrete) 
Laurie   Company,  E. 


Conveying  Machinery 
Goodwin,  Barsby  &  Co. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 
Sulclilfe,  Speakman  &  Co. 


Core  Drills 

Can.  Ingersoll-Rand  Co.,  Ltd. 


Architects 

Weeks,  Arthur  L. 

Architects'  Instruments 
Stanley  Co.,  W.  F. 

Architectural   Iron  Work 

Aikenhead    Aichitectural  Iron 
Works 

Canadian  Allis-Chalmers,  Limited 
Canada  Wire  &  lion  Goods  Co. 
Dennis  Wire  ot  Iron  Works 
McGregor  6:  Mclntyre 
Meadows  Co.,  Geo.  B. 
Steel  &  Radiation  Ltd 


Architectural  Metal  Work 
Feather  &  Roadlrouse 


Architectural  Terra  Cotta 

Northwestern    Terra-Cotta  Co. 
Toronto  Plate  Glass  Imp't'g  Co. 


Ash  Hoists 

Gillis  &  Geoghegan 


Asphalt 

Aztec  Oil  Asphalt  Company 
Asphalt  &  Supply  Co. 


Belting 

Can.  Consolidated  Rubber  Co. 
Dominion   Belling  Co. 
Goodyear  Tire  &  Rubber  Co. 


Blast  Hole  Drills 

Armstrong   Manufacturing  Co. 


Blowers 

Canadian  Buffalo  Forge  Co. 

Canadian  Sirocco  Co. 

Can.   Ingersoll-Rand  Co.,  Ltd. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 


Boilers 

Canadian  Allis  Chalmers,  Ltd. 

Beatty  &  Sons,  M. 

Boving  Company  of  Canada 

Inglis  Company,  John 

Jenckes   Machine  Co. 

Leonard  &  Sons,  E. 

Marsh  &  Henthorn 

McDougall  Caledonian  Iron  Wks. 

Mussens  Limited 

Rock  &  Power  Machinery 


Boxes — Junction 

Standard  Underground  Cable  Co. 
of  Canada  Limited 


Brick 

American  Enamelled  Brick  Co. 
Bradford   Pressed   Brick  Co. 
Harbour  Brick  Company 
Hydraulic  Press  Brick  Co. 
National  Builders'  Supply  & 

Enamel  Concrete  Brick  Co. 
North-Western  Terra  Cotta  Co. 
Russell  Shale  Bricks 
York  Sandstone  Brick  Co. 


Brick   Machinery  and  Supplies 
Bechtels  Limited 
Crossley  Machine  Company 
Sheldons  Limited 
Sutclilfe,  Speakman  &  Co. 


Bridges  (Steel) 

Canadian  Allis-Chalmers,  Ltd. 
Canadian  Bridge  Co. 
Chicago  Bridge  &  Iron  Works 
I  I)  sMoines  Bridge  &  Iron  Co. 
Dickson    Bridge  Works 
Dominion   Bridge  Co. 
Hamilton   Bridge   Works  Co. 
Mackinnon-Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
National  Bridge  Company 
Pittsburglr-DesMoines   Steel  Co. 
Sarnia  Bridge  Co. 
Structural  Steel  Co. 
Standard   Steel   Construction  Co. 


Buckets 

American  Hoist  &  Derrick  Co. 
Beatty  &  Sons,  M. 
Browning  Company 
Lecky  &  Collis 

Manitoba  Bridge  &  Iron  Works 
Mills  Bros. 

Radigan  Company,  John 
Sudbury    Construction    &  Mach- 
inery Co. 
Thew  Shovel  Company 


Builders  Hardware 

Aikenliead  Hardware  Limited 
Can.  Yale  &  Towne,  Limited 
Richards- Wilcox    Canadian  Co. 


Cable 

Canada  Wire  &  Cable  Co. 
Northern  Electric  Co. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Casements 

Hope  &  Sons,  Henry 

Cement 

Britnell  &  Company 
Hremner,  Alex. 
McNally  &  Co.,  W. 
Morrison  &  Co.,  T.  A. 
Ontario  Lime  Co.,  Ltd. 
Smyth  &  Ryan 

Cement  Coating 

Wadsworth   Howland  Co. 

Cement  Mill  Machinery 

Hull  Iron  &  Steel  Foundries 
Jenckes  Maclrine  Company 
Sutcliffe,  Speakman  &  Co. 

Cement  Tools 

Abram  Cement  Tool  Co. 

Cement  Guns 

Cement  Gun  Company 

Chain 

McKinnon  Chain  Company 
Woodhouse  Chain  Works 


Coal  Chutes 

Manitoba  Bridge  &  Iron  Works 


Coal  Handling  Apparatus 

American  Hoist  &  Derrick  Co. 
Beatty  &  Sons,  M. 
Browning  Company 
Brown  Hoisting  Machinery  Co. 


Concrete  Form  Clamps 

Railway   Contractors   Supply  Co. 


Concrete  Mixers  and  Appliances 

Badger  Concrete  Mixer  Co. 
Canadian   Allis-Chalmers,  Ltd. 
Goold,  Shapley  &  Muir  Co. 
Hopkins  &  Co.,  F.  H. 
Jaeger   Machine  Company 
Lecky  &  Collis 

London  Concrete  Machinery  Co. 

Marsh  Capron  Company 

Mills  Bros. 

Mussens  Limited 

Rock  &  Power  Machinery 

Sutcliffe,  Speakman  &  Co. 


Contractors 

Anglins  Limited 

Dietrich  Limited 

Eastern  Pipe  Construction  Co. 

Wells  &  Gray 


Contractors'  Plant  &  Supplies 
American  Hoist  &  Derrick  Co. 
Badger   Concrete   Mixer  Co. 
Beatty  &  Sons,  M. 
Browning  Company 
Canadian    Allis-Chalmers,  Ltd. 
Can.  Billings  &  Spencer 
Canadian    Locomotive  Company 
Central  Locomotive  &  Car  Works 
Dake  Engine  Co. 
Dominion  Lime  Company 
Goodwin,  Barsby  &  Co. 
Hamilton  Mfg.  Co.,  Wm. 
Hepburn  &  Co.,  J.  T. 
Honig  &  Mock 
Hopkins  &  Co.,  F.  H. 
Jaeger  Machine  Company 
Jenckes  Machine  Company 
Lecky  &  Collis 
Marsh  &  Henthorn 
McKinnon  Chain  Co. 
Mills  Bros. 

Morris  Machine  Works 
Montreal    Locomotive  Works 
Mussens  Limited 
Radigan    Company,  John 
Railway  Contractors  Supply  Co. 
Royce  Limited 

Schell  Foundry  &  Maclrine  Co. 
Stinson-Reeb  Builders'  Supply  Co. 
Sudbury    Construction    &  Mach- 
inery Co. 


Conduits 

Can.  H.  W.  Johns-Manville  Co., 
Conduits   Co.,  Limited 
Orpen  Conduit  Co.,  Ltd. 
Rie-wiL    Underground  Pipe 
Covering  Company 


Contractors'   Flare  Lights 

Sudbury    Construction    &  Mach- 
inery Company 


Corrugated  Iron 

Can.  H.   W.  Johns-Manville  Co. 

Metallic  Roofing  Co. 

Pedlar  People  Limited 

Sarnia   Metal   Products  Company 


Crank  Shafts 

Canadian  Billings  &  Spencer 


Cranes,  Travelling  and  Locomotive 

American  Hoist  &  Derrick  Co. 
Beatty  &  Sons,  M. 
Browning  Company 
Brown   Hoisting   Machinery  Co. 
Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Northern  Crane  Works 
Rock  &  Power  Machinery,  Ltd. 
Roelofson  Elevator  Works 
Royce  Limited 


Creosote  Stains 

Cabot,  Inc.,  Samuel 

Crushed  Stone  and  Granite 
Ilagersville   Contracting  Co. 
Ontario  Lime  Co.,  Ltd. 
Rogers  Supply  Company 
Smyth  &  Ryan 


Crushers  (Stone  and  Rock) 
Canadian  Allis-Chalmers,  Ltd. 
Goodwin,  Barsby  &  Co. 
Hamilton  Mfg.  Co.,  Wm 
Hopkins  &  Co.,  F.  H. 
Jenckes  Machine  Co. 
Lecky  &  Collis 

London  Concrete  Machinery  Co. 
Mussens  Limited 
Rock  &  Power  Machinery 
Sutcliffe,  Speakman  &  Co. 


Culverts 

Pedlar  People 

Sarnia  Metal  Products  Company 


Cupolas  (Foundry) 

Northern   Crane  Works 


Derricks  and   Derrick  Fittings 

Aikenhead  Hardware  Limited 
American  Hoist  &  Derrick  Co 
Beatty  &  Sons,  M. 
Hepburn,   John  T. 


Dredges 

Beatty  &  Sons,  M. 
Browning  Company 
Canadian  Equipment  Co. 
Morris  Machine  Works 


Dredging  Chain 

McKinnon  Chain  Company 
Woodhouse  Chain  Works 


Drills 

Canadian  Allis-Chalmers,  Ltd. 

Canadian  Buffalo  Forge  Co. 

Canadian  Ingersoll-Rand  Co. 

Lecky  &  Collis 


Drill   Steel  Sharpeners 

Canadian    Ingersoll-Rand  Co. 
(Continued  on  page  12) 
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MADE  IN 

CANADA 

Water  Turbines 
Centrifugal  Pumps 

Patronize  Home  Industry  and  let 
us  Quote  on  Your  Requirements 

Boving  &  Co.  of  Canada 

Limited 

94  Grafton  Ave  Head  Office         London  Bldgs. 

Moose  Jaw,  Sask.       164   Bay  St.       Vancouver,  B.  C. 

TORONTO 

Factory,  Lindsay,  Ontario 
Mexico  City      Wellington      Cairo      London,  Eng.     Tokyo     Johannesburg     Rio  De  Janeiro 


The  Daylight  is  There 

Harness  it  with  LUXFER  Prisms 

Every  new  building  should  he  equipped  with  Luxfer 
Prisms  in  order  to  get  daylight  into  the  interior. 
Once  installed,  "Luxfer"  costs  nothing-  to  maintain. 
Luxfer  sidew  alk  prisms  are  set  in  wrought  iron  frames 
which  cannot  warp  or  sag. 

Luxfer  is  the  one  prism  that  will  give  definite  results — 
no  guess  work. 

Always  specify  the  safe  system,  "  LUXFER  " 

Luxfer  Prism  Company,  Limited 

100  King  St.  West,  Toronto 
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A  Liberal  Education  in 
Highway  Improvement 

I  >ver  $  !00,000,000  has  been  spent  during  the  past  year  in  road  construction 
and  maintenance  in  the  United  States,  besides  the  enormous  sums  expended 
for  paving  in  the,  cities  and  smaller  towns.  In  no  former  year  has  so  much 
been  accomplished  in  highway  improvement.  The  result  of  this  great  ac- 
tivity will  be  reflected  in  the  Fifth  American  Good  Roads  Congress,  the 
KleYcnth  Annual  Convention  of  the  American  Road  Builders'  Association, 
and  in  conjunction  with  it  the 

Sixth  Good  Roads  Show 

To  be  held  at  the  International  Amphitheatre,  43d  and  South  Halsted  Streets 
Chicago,  111.,  December  14-18,  1914 


Every  highway  official,  engineer  and  con- 
tractor, as  well  as  every  other  person 
interested,  is  cordially  invited  to  be  pres- 
ent. All  the  important  phases  of  road  and 
paving  work  will  he  presented  and  dis- 
cussed by  the  men  who  are  recognized  as 
the  leading  experts  in  the  science  and  art 
of  road  building  and  street  paving 
throughout  the  United  States  and  Canada. 
After  each  suhject  has  been  presented  by 
a  formal  paper,  the  topic  will  be  open  for 


discussion  to  anyone  who  wishes  to  take 
part. 

The  Sixth  Good  Roads  Show  will,  with- 
out exception,  be  the  largest  and  most 
complete  exposition  of  materials,  machin- 
ery and  methods  used  in  highway  im- 
provement that  has  ever  been  held.  This 
feature  will  be  most  interesting  and.  in 
fact,  will  in  itself  be  a  liberal  education  in 
the  subject  of  highway  improvement. 


Make  Up  Your  Mind  To  Go 

to  this  convention  and  congress  and  participate  in  the  proceedings.  The 
information  you  will  secure  and  the  ideas  you  will  get  will  pay  you  many  times 
over  in  your  work  during  the  coming  year.  Special  Railroad  trains  from  New  York, 
Philadelphia  and  Boston. 

Write  for  full  information  concerning  programme,  hotels,  train  service  and  reduce]  rates. 

American  Road  Builders'  Association 

150  Nassau  Street  New  York,  N.  Y 

I  hit:  l  Convention  Headquarters,  The  Jai  Salle,  Chicago 
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For  Drilling,  Tapping 

and  Reaming  Metals ; 

For  Driving  Studs,  Flue 

Rolling  and  for  Wood  Boring 

USE  "LITTLE  DAVID" 
PNEUMATIC  TOOLS 


578 1 A 


They  are  simple, 
sturdy,  light  and 
convenient. 


"Little  David"  Drills  embody 
improvements  that  mean  real  sav- 
ings both  in  power  and  repair  costs. 

"Little  David"  Drill  partly  in  section. 

Power  bills  are  reduced  because 
energy  is  applied  to  the  work  in  a  most  direct  manner;  valves  are  of  the  rotary  t)  pe, 
quick  opening,  with  sharp  economical  cut-off  and  smooth,  silent  action  ;  ports  are 
short,  direct  and  amply  large  ;  there  are  no  unnecessary  motions,  no  unnecessarv 
parts-;  every  part  is  carefully  designed  and  carefully  made  to  eliminate  friction  and  vi- 
bration as  far  as  possible  and  to  insure  smooth  free  running  tools. 

Cranks  are  fitted  with  specially  adapted  ball  bearings.  Spindles  move  on  ball 
bearings  with  special  ball  thrust  bearings.  The  crank  ends  of  connecting  rods  are 
equipped  with  roller  bearings.  Connecting  rods  are  made  of  a  single  forged  piece,  all 
alike  and  interchangeable.  Kvery  part  is  made  as  simple  and  strong  as  possible. 
There  are  one-third  fewer  parts  than  in  any  other  four  cylinder  drills  of  equal  capacity. 

You'll  find  "LITTLE  DAVIIY'  Drills  the  most  satisfactory 
tools  you  have  ever  used. 

CANADIAN  INCERSOLL-RAND  CO.,  LIMITED 


COMMERCIAL  UNION  BUILDING,    MONTREAL,  CAN. 


WORKS     SHERBROOKE  QUE 


Sydney,      Monlrr.il.       fofOntO,      Cobalt,     South  Porcupine,      Winnipeg,      Lrtlibridge,      Nelson,  Vancouver. 
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Haulage 
and  Hoisting  Ropes 

DERRICK  AND  DREDGE  ROPES 
ROPES  FOR  HOUSE  MOVING 
SAW  CARRIAGE  ROPES 
SMOKE   STACK  STAYS 

Standard  or  Lang's  Lay. 

WIRE  ROPE  FITTINGS  WIRE  ROPE  GREASE 

The     Greening  Wire  Co.  Limited 

Hamilton,  Ont.  Montreal,  Que. 


The  "No  Increase  In  Price"  Policy 

Herringbone  Copper  Alloy  Lath,  gauge  for  gauge,  will  resist  hard  wall  plaster  corrosion  sixty- 
one  percent  better  than  lath  made  from  ordinary  steel.  -  In  other  words  ordinary  metal  lath  would  have 
to  weigh  sixty-one  percent  more  than  Herringbone  Copper  Alloy  lath  in  order  to  be  equally  effici- 
ent. This  means  it  would  have  to  cost  about  fifty  percent  more  in  order  to  compete  with  copper  al- 
loy quality. 

Yet  when  Herringbone  Metal  Lath  was  changed  from  ordinary  steel  to  copper  alloy  the  old  price  to 
the  consumer  was  not  changed.  Same  price — sixty-one  percent  more  quality.  At  first  glance  it  would 
appear  that  the  management  here  lost  a  great  opportunity. 

We  believe  that  in  adopting  this  generous  policy  we  have  gained,  instead  of  lost,  an  opportunity. 
For  even  before  Herringbone  lath  was  made  of  copper  alloy  its  superior  stiffness,  selvage  edge,  and 
plaster  saving  qualities  made  it  the  standard  specification.  And  now,  with  this  final  improvement  in 
quality  and  the  price  unchanged,  its  superiority  is  absolutely  unasailable.    Every  thinking  man  will 

use  Herringbone  Copper  Alloy  Lath  now. 


Clarence  W.  Noble 


General  Sales  Agent 


117  Sun  Life  Building,  Toronto 
Metal  Shingle  &  Siding  Company,  Manufacturers 
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Built  Like  a 
Battleship 

The  London  Concrete  Mixer 

Once  a  specialty — now  a  question 
of  our  output  capacity 

More  than  1200  London  mixers  are  in  use  throughout 
Canada  today.    Also  many  in  foreign  countries.  This 
convincing  evidence  of  the  superiority  of  the  London 
All  steel  construction  with  few  working  parts.  London 
Concrete  Mixers  are  built  in  twenty-three  dif- 
ferent sizes  and  can  be  fitted  with  any  equip- 
ment.    We  manufacture  a  complete   line  o 
concrete  machinery  and  cement  working  tools 

We  are  the  Largest  Manufacturers 
of  Concrete  Machinery  in  Canada 

THE  LONDON  CONCRETE  MACHINERY  CO.,  LTD. 

Head  Office  and  Factory  :    Cabell  St.  and  Kitchener  Ave.,  LONDON,  ONT. 


BRANCHES: 

Winnipeg— 565  Portage  Ave.  — W.  H.  Rosevcar,  Manager 
Calgary— 622  Olh  Ave  West  — P.  I)  McLaren,  Manager. 
Toronto— 112  York  Street— G.  B.  Oland,  Manager. 
HALIFAX—  68  Upper  Water  Street— R.  R.  Power,  Manager. 


AGENCIES 
Vancouver— B.  C.  Equipment  Co. 
Montreal,  P.  Q.— Foss  &  Hill  Machinery  Co. 
Port  Arthur  and  Fort  William,  Ont.— Northern  Agency 

&  Equipment  Co. 
Quebec.  Que.— Mnsson  Limitec. 
Ottawa— The  General  Supply  Co..  of  Canada. 


CONTRACTORS'  LOCOMOTIVES 


High  grade  workmanship  ami  design.  «|""'al  attention  lining  pulil  in   iiniiy  of  fuel  anil  maintenance.     Fifty  year-'  experience  nn  buUdatl 

I  In  plicate  part*  carried  In  Stood  for  Immediate  shipment.    Engine  built  In  inert  govern  mnnl  regulation*  of  the  varloul  Provinces 

CANADIAN  LOCOMOTIVE  COMPANY,  LIMITED,      KINGSTON,  ONTARIO,  CANADA 

TAYLOR  &  ARNOLD,  LTD.,  Sales  Agents,  MONTREAL  and  WINNIPEG 


THE    CONTRACT  RECORD 


CLASSIFIED    INDEX    TO    ADVERTISEMENTS— CONTINUED 


Drop  Forging* 

Canadian  Hillings  &  Spencer,  Ltd. 

Dump  Cars.  Wheels,  etc. 
licchtcls  Limited 
Manitoba  Bridge  &  Iron  Works 
Schell  Foundry  &  Machine  Co. 
Shcldona  Limited 

Dump  Carts  and  Wagons 

Uccrc  Flow  Co.,  John 
McNally  &  Co.,  Wm. 

Drying  Apparatus 
Sturtcvant  Co.  of  Can.,  Ltd.,  B.  F. 

Electric  Fans 
Sturtcvant  Co.  of  Can.,  Ltd.,  B.  F. 

Electric    Air    Rock  Drills 
Canadian  Ingersoll-Kand  Co. 

Electric   Impulse  Clocks 
Gent   &  Company 

Electric  Steel  Castings 

Electric  Steel  &  Metals  Co. 

Electrical  Supplies 

Northern  Electric  Company 

Elevators 

Chelsea  Elevator  Company 
Roelofson  Elevator  Works 
Turnbull  Elevator  Co. 

Enamelled  Brick 

American     Enamelled     Brick  & 
Tile  Company 

Engines 

Boving  Company  of  Canada 

Canadian   Buffalo  Forge  Co. 

Canadian  Sirocco  Company 

Inglis  Company,  John 

Jenckes  Machine  Company 

Laurie  &  Lamb 

Leonard  &  Sons,  E. 

McDougall  Caledonian  Iron  Wks. 

Mussens  Limited 

Rock  &  Power  Machinery 


Engineers   (Civil  and  Mechanical) 
Bowman  &  Connor 
Cape  Company,  E.  G.  M. 
Chipman  &  Power, 

Dominion  Engineering  &  Inspec- 
tion Company 
Farmer,  John  T. 
Gait   Engineering   Co.,  John 
Lea  &  frerguson 
Mitchell,  C.  H. 
McDougall,  Geo.  K. 
I'ullar,   H.  B. 
Tyrrell,  H.  G. 

Excavators 
Beatty  &  Sons,  M. 
Brown    Hoisting    Machinery  Co. 

Canadian  Equipment  Co. 

Exhaust  Heads 

Canadian  Buffalo  Forge  Co. 
Sheldons  Limited 

Expanded  Metal 

Pedlar  People  Limited 

Fans 

Canadian  Sirocco  Company 

Sheldons  Limited 

Sturtcvant  Co.  of  Can.,  Ltd.,  B.  F. 

Fire  Hose 

Can.  Consolidated  Rubber  Co. 

Fuel  Economizers 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Electrical  Machinery  and  Supplies 
Ferranti  Electrical  Co. 

Field  Instruments 
Gurley,  W.  &  L.  E. 


Filters 

American  Water  Softener  Co. 

Filtration  Plants 

verMehr  Engineering  Co.,  John. 

Fire  Brick 

Ontario  Lime  Co.,  Ltd. 
Smyth  &  Ryan 

Fire  Escapes 

Manitoba  Bridge  &  Iron  Works 
McGregor  &  Mclntyre 

Fireproof  Doors  and  Windows 
Feather  &  Roadhouse 
Hope  &  Sons,  Henry 
Mussens  Limited 
Pedlar  People  Limited 
Steel  &  Radiation  Limited 

Fuse  (Safety  Blasting) 
Lecky  &  Collis 

Floor  Surface  Machines 
Wayvell  Chappell  &  Co. 

Floor  and  Wall  Tile 

Frontenac  Floor  &  Wall  Tile  Co. 

Folding  Doors 
Springer,  O.  T. 

Forges 

Canadian  Buffalo  Forge  Co. 

Sheldons  Limited 

Canadian  Sirocco  Co. 

Forgings 

Canadian  Billings  &  Spencer,  Ltd. 


Gas  Engines 

Armstrong  Mfg.  Co. 

Goold,  Shapley   &  Muir  Co. 

Gasoline  Engines 

Armstrong  Mfg.  Co. 

Goold ,  Shapley  &  Muir  Co. 

Mills  Bros. 


Glass 

Consolidated  Glass  Company 
Excelsior  Plate  Glass  Co.  . 
Luxfer   Prism  Company 
Pilkington  Bros. 

Toronto  Plate  Glass  Imp't'g  Co 

Hammer  Drills 

Canadian   Ingersoll-Rand  Co. 


High  Pressure  Pipe  Lines 
Boving  Company  of  Canada 
Pittsburgh   Valve,    Foundry  & 
Construction  Company 

Hoisting  Apparatus 

American  Hoist  &  Derrick  Co. 
Beatty  &  Sons,  M. 
Browning  Company 
Brown  Hoisting  Machinery  Co. 
Canadian  Allis-Chalmers,  Ltd. 
Canadian  Ingersoll-Rand  Co. 
Tenckes  Machine  Co. 
Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 
Marsh  &  Henthorn 
Morris  Hoist  &  Crane  Co.,  Her- 
bert. 
Mussens  Limited 
Rock  and   Power  Machinery 
Royce  Limited 

(Continued  on  Page  14) 


Made  In  Canada 


This  patented  hoist  removes  ashes  from  cellar  to  street 
level.  It  also  hoists  or  lowers  kegs,  barrels,  cakes  of 
ice,  etc.,  doing"  its  work  quickly  and  safely.  With  it 
one  man  can  raise  a  maximum  weight  of  500  lbs.  at  a 
speed  of  30  feet  per  minute. 


Some  Canadian  Installations 

Kingston  Collegiate  Inst.,  Kingston 
Station  F.  Post  Office.  Montreal 
North  End  Armory,  Winnipeg 
Poupard  Street  School.  Montreal 
Walkins  Medical  Hldg.,  Winnipeg 
Weslyn  College,  Montreal 
Merchants  Bank.  Calgary 
Quappellee  Sanitarium.  Winnipeg 
Royal  Theatre.  Fort  William 
Mont.  Baby  &  Fdlg.  Hosp..  Montreal 
Central  School.  Swift  Current 
No.  3  Fire  Station.  Montreal 
Elmwood  School.  Swift  Current 
Quebec  B  ink,  Winnipeg 
Ford  Motor  Co.,  Montreal 
Engineers'  Club,  Montreal 
Lewis  Building,  Montreal 
Normal  School,  Victoria 
Bank  of  Brit.  N.  America,  St.  John 
Dandurand  Building.  Montreal 
Knitrhts  of  Columbus  Bldg., 

Winnipeg 
Drinkle  Building,  Saskatoon 


The  G  &  G 


(Patented) 


Telescopic  Hoist 

With  compound  gear  and  brake  attachment. 
When  not  in  use  no  part  shows  above  sidewalk. 
Strongly  constructed  of  best  materials.  Very 
simple  to  operate  and  takes  up  no  room  in  cellar. 

Write  to  nearest  agents  for  illustrated  booklet, 
prices  and  specifications. 


GILLIS  &  GEOGHEGAN 


Black  Building  Supply  Co., 

Agents  for  Ontario 
Toronto 


549  West  Broadway,  New  York  City 

Ltd.       B.  &  S.  H.  Thompson  &  Co.,  Ltd. 

Agents  for  Quebec 
Montreal 
W.  T.  Grose 

Agents  for  Manitoba  Saskatchewan,  Alberta 
Winnipeg 


Wm.  N.  O'NeilCo..  Ltd. 

Agents  for  British  Columbia 
Vancouver 
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Warren 
Pipe 


Ask  us  to  quote  on  your  next  order — any 
size,  3"  to  60"  diameter,  bell  and  spigot  or 
flange — also  special  fittings  and  castings 
of  all  kinds. 

For  fifty-eight  years  we  have  manufactured 
the  best  quality  of  cast  iron  pipe. 

Information  and  prices  on  request. 

Warren  Foundry 

and  Machine  Co. 

11  Broadway  -         NEW  YORK 


Woodhouse  Chains  for  Contractors 
and  Engineers  have  a  great  record 

Thousands  of  experiments  covering  a 
term  of  many  years,  working  in  rock, 
gravel,  coal  banks  —  in  construction 
work  of  a  hundred  different  sorts — have 
demonstrated  one  great  truth: 

That  Woodhouse  Chains  are  Best 
by  test  and  enduringly  satisfactory 

They're  made  from  specially-rolled, 
double-refined  iron  of  the  finest  pos- 
sible quality  for  their  special  require- 
ments. They  stand  a  lot  of  terrific- 
usage  and  while  they  do  break  and  wear 
out,  the  book  of  costs  shows  that  the 
chain  expense  of  those  who  use  them  is 
lessened  after  Woodhouse  Chains  are 
adopted. 

Send  for  catalogue  and  prices 

Woodhouse  Chain  Co.,  Trenton,  N.  J. 

Specialists  in  Crane,  Cable.  Conveyor.  Dredge.  Steam  Shovel,  Block 
and  other  chains,  standard  measurements  or  made  to  measure. 


Macadam  Roads 


must  be  built 
of  a 

Tough 


St 


one 


that 
will  cement 

WE  HAVE  IT 


The  Hagersville  Contracting  Company,  Limited 

Hagersville  -  Ont. 


I  -1 
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rlcjttng  Apparatus 

C  anadian  ltutlalo  Forge  Co. 
Canadian  Sirocco  Co. 
Sheldon*  Limited 
Stuitevant  Co.  of  Can.,  Ltd.,  U.  F. 

Hoiiti 

Beatty  &  Sons,  M. 
Goo  Id,  Shapley  &  Muir  Co. 
Koelofson  Llevator  Works 
Northern  Crane  Works 

Hoisting  Engines 
ileatty  &  Sons,  M. 
Canadian   AllisClialniers,  Ltd. 

Hydrants 

Canada   Iron  Corporation 
Gartshore-Tliomson  Pipe  Co. 
Kerr  Engine  Company 

Industrial  Cars 

Central  Locomotive  &  Car  Woiks 

Insulating  Compounds 

Can.  EL  W.  Johns-Manville  Co., 
Ltd. 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Interior  Finish  and  Doors 

Canada  Office  &  School  Fur.  Co. 
Rhodes  Curry  &  Company 

Jib  Cranes  (all  kinds) 

rtrown  Hoisting  Machinery  Co. 
Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Kilns 

Canadian  Buffalo  Forge  Co. 
Sheldons  Limited 
Sturtevant  Co.  of  Can.  Ltd.,  D.  F. 
Canadian  Sirocco  Company 

Kyanized  Spruce 

Berlin   Mills  Company 


Lime 

Dominion  Lime  Company 
Jamieson  Lime  Company 
Ontario  Lime  Company,  Ltd. 
Standard  White  Lime  CV 

Lighting  and  Pumping  Installations 

Can.  H.  W.  Johns-Manville  Co., 
Ltd. 

Lister  &  Co.,  Ltd.,  R.  A. 
Locks 

Can.  Yale  &  Towne  Ltd. 
Locomotives 

Hoving  Company  of  Canada 
Central  Locomotive  &  Car  Works 
Canadian    Allis-Chalmei  s,  Ltd. 
Canadian  Locomotive  Company 
Montreal    Locomotive  Works 
F.  H.  Hopkins  Company 
Mussens  Limited 

Metal  Lath 

Greening  Wire  Co.,  B. 
Metallic  Roofing  Co. 
Noble,  C.  W. 
I'edlar   People  Limited. 
Steel  &  Radiation  Ltd. 

Metallic  Roofing 

Sarnia  Metal  Products  Co. 

Meters,  Electrical 

Ferranti   Electrical  Mfg.  Co. 
Canadian    Allis-Clialmers,  Ltd. 

Mechanical  Draft  Apparatus 

Sturtevant  Co.  of  Can.  Ltd.  B.  F. 

Meters.  Water 

Hopkins  &  Co.,  F.  H. 
McDougall  Caledonian  Iron  Wks 
Neptune  Meter  Co. 


Overhead  Runways 

Brown  Hoisting  Machinery  Co. 
Morris  Crane  &  Hoist  Co.,  Her- 
bert. 


Paints  and  Varnishes 
Dominion  Paint  Works 
Hopkins  &  Co.,  F.  H. 

Paving  and  Paving  Materials 
Asphalt  &  Supply  Co. 
Aztec  Oil  Asphalt  Co. 
Bessemer  Limestone  Co. 
Baker  Co.,  R.  D. 
Barber  Asphalt  Paving  Co. 
Dunn  Wire-Cut-Lug  Brick  Co. 
Ontario  Asphalt  Block  Co. 
Paterson  Mfg.  Co.,  B. 

Pipe  (Concrete,  Iron  and  Wood) 
American  Spiral  Pipe  Works 
Canadian  Allis-Clialmers,  Ltd. 
Canadian  Pipe  Co. 
Canadian  Equipment  Co. 
Dominion  Concrete  Co. 
Gartshoi  e-Thomson  Pipe  Co. 
National  Concrete  Mfg.  Co. 
National  Iron  Works 
National  Pipe  &  Foundry  Co. 
Pacific  Coast  Pipe  Co. 
Piggott  &  Co.,  Thos. 
United  States  Cast  Iron  Pipe  Co. 
Vancouver    Wood    Pipe   &  Tank 

Company. 
Walsh  Plate  &  Structural  Works. 
Warren  Foundry  &  Machine  Co. 

Partition  Hangers 
Springer,  O.  T. 

Paints  (Bridge  and  Structural  Iron 
and  Pipe  Coating) 
Dominion    Paint  Works 


Perforated  Metals 

Canada  Wire  &  Iron  Goods  Co. 
Greening  Wire  Co.,  B. 

Pipe  Machinery 

Sutcliffe,  Speakman  &  Co. 

Pile  Driving  Machinery 

American  Hoist  &  Derrick  Co. 
Beatty  &  Sons,  M. 
Browning  Company 
Brown  Hoisting  Machinery  Co. 
Canadian    Ingersoll-Rand  Co. 
Lecky  &  Collis 

Pipe  Fittings  and  Flanges 

Pittsburgh     Valve,    Foundry  & 
Construction  Company 

Plumbing  Supplies 
Mueller  Mfg.  Co.,  H. 

Planing  Mill  Exhausters 

Canadian  Buffalo  Forge  Co. 
Sheldons  Limited 
Canadian  Sirocco  Co. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Plaster 

Albert  Mfg.  Company 
Britnell  &  Company 
Can.  H.  W.  Johns-Manville  Co., 
Ltd. 

Ontario  Lime  Co.,  Ltd. 

Plate  Glass 

Excelsior  Plate  Glass  Co. 
Pilkington  Bros. 

(Continued  on  page  16) 


Sarnia  -  Keystone  Copper  Bearing  Galvanized 

Sheet  Metal  Building  Materials 

Are  Rust-Resisting 

And  Will  Give  Unequalled  Service  and  Satisfaction 

Especially  adapted  for  all  exposed  sheet  metal  work 

OUR  LINE  CONSISTS  OF  THE  FOLLOWING  PRODUCTS: 

Corrugated  Iron  V-Crimped  Roofing  Conductor  Pipe 

Plain  Black  Iron  Metal  Siding  Eave  Troughs 

Galvanized  Iron  Valleys  Culverts 

Our  manufacturing  facilities  are  the  most  up-to-date  for  the  lines  we  make  in  Canada.  Our  large 
stocks  assure  quickest  delivery  possible.  Let  us  quote  you  prices  on  your  immediate  and  future 
requirements  and  send  full  information  on  Why  Sarnia  Sheet  Metal  Products  are  Better. 

Sarnia  Metal  Products  Company,  Limited 

Sarnia,  Canada 
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For  Permanent  Lines  : 

CAST  IRON  PIPE 


for 


Water  and  Gas  Supply,  Fire  Protection,  Road  Culverts,  etc. 


30  Intake,  floated  to  position  before  lowering 


United  States  Cast  Iron  Pipe  &  Foundry  Co. 

General  Offices  :    BURLINGTON,  NEW  JERSEY 

Sales  Offices:    Philadelphia,    Chicago,    Buffalo,    Portland,  (Ore.,)    New  York,    Chattanooga,  Pittsburgh, 

St.  Louis,   San  Francisco 


SAFETY  i     1  FIRST 

V  \  VcoNO«jiTs1y' M 

FOR  CONDUIT 

Xceladuct  -  Orpenite 

Galvanized  Conduit  made  of  Kasy  Rend-  Enamel  Conduit  made  of  Kasy  Bending 

ing  Spellari/ed  Steel  Tuhe.     h    is  doubly  Spellarized    Steel    Tube.      It    is '  protected 

protected  against  rust  l>\   L  O  I' ILK-PL  A  1  -  .  r 

ING  and  zinc  coating.  W1™1  rUSti  h>'  coatings  of   special  enamel 

Clean   threads  and    smooth  enamelled  no{  a"^ted  by  climatic  or  temperature  con- 

interior  allows  rapid  fishing.  ditions.     Smooth  interior  and  clean  threads. 


Let  us  Itlbmil  prices  and  particulars. 


Orpen  Conduit  Company,  Limited 

TORONTO.  ONT.  MONTREAL,  QUE. 
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Pneumatic  Machinery 

i  WMdiaji  Ingersoll  Rand  Co. 


Pumps  and  Pumping  Machinery 

licatty  &  Sons,  M. 

Moving  Company  of  Canada 

Canadian   Allis-Chalmers,  Ltd. 

i  auadian  Buffalo  Forge  Co. 

Canadian  Ingersoll-Rand  Co. 

Canadian  Snocco  Co. 

Cook,  A.  D. 

Hamilton  Mfg.  Co.,  Wm. 

llonig  &  Mock. 

Inglis  &  Company,  John 

Laurie  Company,  E. 

.VlcDougall  Caledonian  Iron  Wks. 

Morris  Machine  Works. 

Smart-Turner  Machine  Co. 

Mussens  Limited 

Ontario  Wind  Eng.  &  Pump  Co. 

Kock  &  Power  Machinery 


Portable  Track 
Bechtels  Limited 


Pulleys 

SutclirTe,  Speaknian  &  Co. 


Plug  Drillers 

Canadian  Ingersoll-Rand  Co. 


Power  Engines 

Inglis  Company,  John 
Jenckes  Machine  Company 
Canadian  Allis-Clialmers,  Ltd. 


Quarry  Machinery 

Canadian  Allis-Chalmers,  Ltd. 
Canadian  Ingersoll-Rand  Co. 
Jenckes  Machine  Company 
Lecky  &  Collis 
George  Anderson  &  Co. 
Goodwin,  Barsby  &  Company 
Rock  &  Power  Machinery,  Ltd. 


Railway  Supplies 

Can.  H.  W.  Johns-Manville  Co., 
Ltd. 

Gartshore,  John  J. 
Hopkins  &  Co.,  F.  H. 
Lecky  &  Collia 
Mussens  Limited 


Reinforcements,   Concrete  &  Steel 
Brown  Hoisting  Machinery  Co. 
Burlington  Steel  Company 
Canada  Wire  &  Iron  Goods  Co. 
Dominion  Iron  &  Steel  Co. 
Greening  Wire  Co.,  B. 
Pedlar   People  Limited. 
Steel  &  Radiation  Ltd. 
Trussed  Concrete  Steel  Co. 
Turner,  C.  A.  P. 


Radial  Brick  Chimneya 
H.  R.  Heinicke  Inc. 


Refrigeration  Machinery 

Equipment  &  Supplies,  Limited 
Keiths  Limited 


Road  Asphalt 

Asphalt  &  Supply  Co. 
Barber  Asphalt  Paving  Co. 


Road  Machinery 

Exeter  Mfg.  Co.,  Ltd. 

General  Car  &  Mach.  Works 

Jenckes  Machine  Company 

Lecky  &  Collis 

Morrison  &  Co.,  T.  A. 

Mussens  Limited 

Western  Wheeled  Scraper  Co. 


Revolving  Stone  Screens 
Goodwin,  Barsby  &  Company 
Greening  Wire  Co.,  B. 
Jenckes  Machine  Company 


Roof  Glazing 
Hope  &  Soni,  Henry 


Rooting  Material 

Asbestos  Mfg.  Company 
Bird  &  Son 

Can.  H.  W.  Johns-Manville  Co., 
Ltd. 

Can.  Supply  &  Contracting  Co. 
Noble,  Clarence  W. 
l'ateison  Mfg.  Co. 
Pedlar  People,  Limited 

Safes  and  Vaults 
Taylor,  J.  &  J. 

Sand  and  Gravel 

Ontario  Lime  Co.,  Ltd. 
York  Sand  and  Gravel  Co. 


Screens 

Canada  Wire  &  Iron  Goods  Co. 
Goodwin,  Barsby  &  Company 
Greening  Wire  Mfg.   Co.,  B. 


Sewer  Pipe 

Britnell   &  Company 

Canada  Iron  Corporation 

Dominion  Sewer  Pipe  Co. 

Gartshore  Thomson  Pipe  Co. 

National  Iron  Works 

Nova  Scotia  Clay  Works  Ltd. 

Ontario  Lime  Co.,  Ltd. 

Ontario  Sewer  Pipe  Co. 

Sinyth  &  Ryan 

Standard  Clay  Products  Ltd. 

Sewer  Trenching 
Lecky  &  Collia 

Shovels  (Steam) 
Browning  Co. 
Beatty  &  Sons,  M. 
Canadian  Allis-Chalmers,  Ltd. 
Canadian  Equipment  Co. 
Montreal  Locomotive  Works 
Mussens  Limited 
Rock  &  Power  Machinery,  Ltd. 
Thew  Automatic  Shovel  Co. 

Skylights 

Hope  &  Sons,  Henry 

Smoke  Stacks 

Chicago  Bridge  &  Iron  Works 
DesMoines  Bridge  &  Iron  Co. 
Hamilton  Mfg.  Co.,  Wm. 
Manitoba  Bridge  &  Iron  Works 
Pittsburgh-DesMoines  Steel  Co. 
Walsh  Plate  &  Structural  Works 

Sprinkler  Systems 
Keiths  Limited 

Steam  Apparatus  and  Specialties 
Canadian   Buffalo  Forge  Co. 
Pittsburgh    Valve,    Foundry  and 

Construction  Company 
Sheldons  Limited 

Steam  Engines 

Sturtevant  Co.  of  Can.  Ltd.  B.  F. 

Steam  Turbines 

Canadian  Allis-Chalmers,  Ltd. 
McDougall  Caledonian  Iron  Wks. 
Sturtevant  Co.  of  Can.  Ltd.  B.  F. 

Steel  Bars 

Burlington  Steel  Company 
Dominion  Iron  &  Steel  Co. 
Steel  &  Radiation,  Ltd. 


Steel  Barrels 

Canadian  Steel  Products  Co. 


Steel  Boxes 

Canadian  Steel  Products  Co. 

Steel 

Can.  Billings  &  Spencer 
Lecky  &  Collia 


Steel  Concrete  Sidewalk  Forms 

Malone  Steel  Concrete  Form  Co. 


Steel  Pipe 

1'age-ilersey   Iron  Tube  &  Lead 
Co.,  Ltd. 


Sound  Deadening 
Cabot,  Inc.,  Samuel 
t  an.   H.   W.  Johns-Manville  Co., 
Ltd. 


Stains,  Shingles,  Cement  St  Brick 

Cabot,  Inc.,  Samuel 

Stair  Builders 

McGregor  &  Mclntyre 


Steel  Castings 

Electric  Steel  &  Metals  Co. 


Steel  Sash 

Hope  &  Sons,  Henry 

Stone 

Britnell  &  Company 
Contractors'  Supply  Company 
Hagersville  Contracting  Co. 
Morrison  &  Co.,  T.  A. 
Ontario  Lime  Co.,  Ltd. 
ueenstown  Quarry  Co. 
ogers  Supply  Company 
Sackville  Freestone  Company 
Smyth  &  Ryan 


Stone  Saws 

Anderson,  Geo. 


Structural  Iron  and  Steel 
Burlington  Steel  Company 
Canadian  Allis-Chalmers,  Ltd. 
Chicago  Bridge  &  Iron  Works 
DesMoines  Bridge  &  Iron  Co. 
Dominion  Bridge  Company 
Hamilton  Bridge  Works  Co. 
Mackinnon  Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
McGregor  &  Mclntyre 
Pittsburgh-DesMoines   Steel  Co. 
Reid  &  Brown 
Structural  Steel  Company 
Standard  Steel  Construction  Co. 
Toronto  Structural  Steel  Co. 
Walsh  Plate  &  Structural  Works 


Submarine  Drills 
I.ecky  &  Collis 

Swinging  Gears 

Dake  Engine  Company 

Tanks  and  Stand  Pipes 

Chicago  Bridge  &  Iron  Works 
Goold,  Shapley  &  Muir  Co. 
Hamilton  Mfg.  Co.,  Wm. 
Inglis,  John 
Jenckes  Machine  Co. 
Manitoba  Bridge  &  Iron  Works 
Marsh  &  Henthorn 
McDougall  Caledonian  Iron  Wks. 
Ontario  Wind  Eng.  &  Pump  Co. 
Piggott  &  Co.,  Thos. 
Pittsburgh-DesMoines   Steel  Co. 
Vancouver   Wood    Pipe   &  Tank 

Company 
Walsh  Plate  and  Structural  Wks. 


Tarring  Machinery 

Taroads   Syndicate  Ltd. 

Telescopic  Hoists 

Black  Building  Supply  Co. 
Gillis  &  Geoghegan 

Terra  Cotta 

Northwestern  Terra  Cotta  Co. 

Testing  and  Inspecting  Bureau 

Hunt  &  Co.,  Robt.  W. 

Tile  Machinery 

Sutcliffe,  Speakman  &  Cq, 


Towers 

Goold,  Shapley  &  Muir  Co. 

Track  Systems   (Hand,  Power  and 
Electric) 
Brown  Hoisting  Machinery  Co. 
Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Tu  mbuckels 

Canadian  Billings  &  Spencer,  Ltd. 
Valves 

Canadian  Allis-Chalmers,  Ltd. 
Canada  Iron  Corporation 
Gartshore-Thomson  Pipe  Co. 
Golden  Anderson  Valve  Co. 
Kerr  Engine  Company 
Pittsburgh     Valve,     Foundry  & 
Construction  Company 

Ventilating  &  Heating  Apparatus 
Canadian  Buffalo  Forge  Co. 
Canadian  Sirocco  Company 
Sheldons  Limited 
Sturtevant  Co.  of  Can.  Ltd.  B.  F. 

Varnishes — Insulating 

Standard  Underground  Cable  Co. 
of  Canada,  Ltd. 

Wall  Board 
Bird  &  Son 

Waterproofing 

Cabot  Inc.,  Samuel 
Can.  H.   W.  Johns-Manville  Co., 
Ltd. 

Can.  Supply  &  Contracting  Co. 
Ceresit    Waterproonng  Co 
Wadsworth  Howland  &  Co.,  Inc. 

Water  Level  Apparatus 

Gent  &  Company 

Water  Softeners  and  Filters 
American  Water  Softener  Co 
Equipment  &  Supplies,  Limited 
Manitoba  Bridge  &  Iron  Works 

Water  Tapping  Machine 
Mueller  Mfg.  Co.,  H. 

Water  Turbines 

Canadian  Allis-Chalmers,  Ltd 
Boving  Company  of  Canada 
Hamilton  Mfg.  Co.,  Wm. 
McDougall  Caledonian  Iron  Wks. 

Well  Drilling  Machinery 

Armstrong  Manufacturing  Co. 

Wire  Glass 

Pilkington  Bros. 

Wires  and  Cables 

Canada  Wire  &  Cable  Co. 
Northern  Electric  Co. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Wire  Guards  and  Screens 

Canada  Wire  &  Iron  Goods  Co. 
Greening  Wire  Co.,  B. 

Wire  Rope 

Canada  Wire  &  Cable  Co. 
Greening  Wire  Co.,  B. 

Wrenches 
Canadian  Billing*  &  Speri<;e.r,  Ltd. 
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Standard  Practice 


THE  fact  that  the  building  shown  below  is  a  large  indus- 
trial building  is  enough  to  certify  that  first-class  archi- 
tectural talent  controlled  its  design  and  construction. 

Phis  invariably  means  that  the  building  carries  a  Barrett  Spec- 
ification Roof,  as  the  specifying  of  such  roofs  for  permanent 
structures  is  standard  practice  to-day.    The  reason  is  simple. 

A  Barrett  Specification  Roof  costs  less  than  any  other  per- 
manent roofing  to  build.     It  costs  nothing  to  maintain. 

The  unit  cost  (i.e.  the  cost  per  foot  per  year  of  service)  is 
about      cent — a  lower  figure  than  that  of  any  other  roofing. 

This  means  that  for  the  next  twenty  years  this  roof  will 
probably  give  perfect  service  without  a  cent's  worth  of  care 
or  attention.  Under  favorable  conditions  such  roofs  have 
lasted  thirty  years. 

For  buildings  of  this  type,  therefore,  Barrett  Specification 
Roofs  have  no  substantial  competitor. 


Special  Note 

We  advise  Incorpor- 
ating in  plans  the 
full  wording  of  The 
Harrett  Specification, 
in  order  to  avoid 
any  misunderstand- 
ing. 

If  any  abbieviatcd 
form  is  desired,  how- 
ever,    the  following 

is  suggested: 

ROOFING  —  Shall 
l>e  a  Barrett  Specifi- 
cation Roof  laid  as 
directed  in  printed 
Specification,  revised 
August  15,  1911, 
using  the  materials 
specified  and  subject 
to  the  inspection  re- 
quirement. 


Copies  of  The  /imretl  Sfecifu ation  with  roofing  diagrams  sent  frte  on  request. 


THE  PATERSON  MFG.  CO.,  Limited 


Montreal 


Toronto 


Winnipeg 


Vancouver 


St.  John.  N.  B. 


H/ilifnx.  N.  S. 


Sydney,  N.  S. 


H.irris  Abattoir  Co. ,  l.td. ,  Toronto,  <  >m . 

Arch.  :  D.  I.  Davit  Co.,  Chicatfo.  III. 
Woofer*:  Forbes  Koolintf  Co.,  Toronto.  On). 


J 


I'll  !•]    CONTRACT  RECORD 


ALPHABETICAL  LIST  OF  ADVERTISERS 


Abram  Cement  Tool  Company    70 

Aikcnhead  Architectural   Metal  Works   ...    .  80 

Aikcnhead    Hardware  Company   

Alabastine  llardmortar  Company   82 

Albert   Manufacturing  Company   ...    07 

American  Enameled  Brick  &  'lilc  Co   85 

American  Hoist  &   Derrick  Co   2 

American  Koad   Builders'  Association   .  . 

American  Water  Softener  Company    80 

Anderson  &  Co..  Limited,  George  

Angiitis  Limited           ...   . .   S8 

Armstrong   Manufacturing  Co   23 

Asbestos  Manufacturing  Company    06 

Asphalt  &  Supply  Company   24 

Ault  &  Wiborg  Company    70 

Reatty  &  Sons,  Limited,  M   78 

Rechtels  Limited  

Berlin  Mills  Company  

Black  Building  Supply  Company   12 

Bovtng  Company  of  Canada   ' 

Bowman  &  Connor   88 

Bradford    Tressed    Brick    Company    00 

Bremner  Limited.  Alex   71 

Brittle!!  &  Company,  Limited   70 

Brown  Hoisting  Machinery  Company  

Browning  Company  

Burlington  Steel  Company   

Cabot.  Incorporated,  Samuel  ...    80 

Canada  Crushed  Stone  Corporation   

Canada  Iron  Corporation  Limited                 ..  81 

Canada  Wire  &  Cable  Company  '.    . .  71 

Canada  Wire  &  Iron  Goods  Compny   ...    .  77 

Canadian  Allis-Chalmers   78 

Canadian  Billings  &  Spencer   24 

Canadian  Bridge  Company   86 

Canadian    Buffalo   Forge   Company    00 

Canadian  Consolidated  Rubber  Co   3 

Canadian    Equipment  Co  

Canadian   H.    W.   Johns-Manville   Co.,    Ltd.  25 

Canadin    Ingersoll-Rand  Company   

Canadian   Locomotive  Company   11 

Canadian  Office  School  Furniture  Co  

Canadian  Pipe  Company,  Limited  

Canadian  Sirocco  Company   71 

Canadian  Stewart  Company   75 

Cape  &  Company,  Ltd.,  E.  G.  M   88 

Cement  Gum  Company   30 

Ceresit  Waterproofing  Company   27 

Chelsea  Elevator  Company   71 

Chicago  Bridge  &  Iron  Works    77 

Chipman  &  Power  . . .    88 

Conduits  Company,  Limited   ol 

Consolidated   Plate  Glass  Company    70 

Cook.  A.  D   76 

Crossley  Machine  Company    20 

Dake  Engine  Company   81 

Dennis  Wire  &  Iron  Works  Company  .... 

Deere  Plow  Company,  John   73 

DesMoines  Bridge  &  Iron  Co   84 

Dickson  Bridge  Works   87 

Dietrich,  Limited   88 

Dominion  Belting  Company  

Dominion  Bridge  Company  

Dominion  Concrete  Company  ...    79 

Dominion  Engineering  &  Inspection  Co.   ...  88 

Dominion  Iron  &  Steel  Company   69 

Dominion   Lime   Company    ... 

Dominion   Paint  Works  

Dominion  Sewer  Pipe  Company   20 


Gait  Engineering  Company,  lolin   88 

Gartshore,  John  J  "   72 

Garlshore-Thompson  Pipe  &  Foundry  Co.  . .  85 

Gent  &  Company   26 

Gillis  &  Geoghegan   12 

Goodwin  Barsby  &  Company  

Goodyear  Tire  &  Rubber  Co  

Gopld,  Shapley  &  Mint  Company   75 

Greening  Wire  &  Mfg.  Company   10 


Hagcrsville  Contracting  Company   13 

Hamilton   Bridge  Works  Co   83 

Hamilton   Mfg.   Company,   Wm   70 

Hamilton,  S.  W   88 

Harbour  Brick  Company  

Heinicke  Company,   H.   R   ,83 

Hepburn,  John  T.,  Limited    22 

Hope   &   Son   of  Canada,   Ltd.,   Henry    ....  84 

Hopkins  &  Company,  F.  H   92 

Hull  Iron  &  Steel  Foundries   19 

Hunt  &  Company,  Robert  W   88 

Hydraulic  Press  Brick  Company  


Industrial  Foundation  &  Waterproofing  Co. 
Inglis  Company,  John  


88 
03 


Jenckes  Machine  Company 


Keiths  Limited   

Kerr  Engine  Company,  ■  Limited 


26 


Laurie  Company,  E   70 

Laurie   &   Lamb    25 

Lea,  R.  S   88 

Lecky  &  Collis   19 

Lightfoot,  Stanley   72 

London  Concrete  Machinery  Company   ....  11 

Luxfer  Prism  Company   7. 


MacKinnon  Holmes  &  Company  

MacLean   Daily  Reports  

Malone  Steel  Concrete  Form  Co   20 

Maloney,  John   SI 

Manitoba    Bridge    Works    Co.    ...  ■  

Maritime   Bridge   Company   86 

Marsh  &  Henthorn,  Limited   66 

McDougall,  Geo.  K     88 

McDougall  Caledonian   Iron  Works  Co.    ...  74 

McGregor  &  Mclntyre   86 

McKinnon   Chain   Company    ...    ^   75 

McNally  &  Company,  W  

Meadows,  George  B   73 

Metallic  Roofing  Co   75 

Miller  &  Company,  Geo.  M.  ...   72 

Mills  Bros   73 

Montreal  Locomotive  Works,  Limited   .  .    .  .  70 

Morris  Machine  Works   22 

Morris  Crane  &  Hoist  Co.,  Herbert    28 

Morrison  &  Company,  T.  A   88 

Mueller  Mfg.  Company,  H  

Mussens  Limited    4  5 


Ontario  Asphalt  Block  Co.,  Ltd.   S3 

Ontario  Sewer  Pipe  Company   21 

Orpen  Conduit  Company   15 

Pacific  Coast  Pipe  Company   72 

Page-Hersey  Company   S4 

Page  Wire  Fence  Co   64-66 

Paterson  Manufacturing  Company   17 

Pedlar  People  

Pilkington  Bros   28 

Piggott   &   Company,    Limited,   Thos   7(3 

Pittsburgh-DesMoines  Steel  Co   84 

Pittsburgh    Valve,    Foundry    &  Construction 

Company    77 

Power  &  Son   72 

Pullar  Company,  H.  B  


Queenstown    Quarry  Company 


81 


Radigan,  John   87 

Railway  &  Contractors  Supply  Co   89 

Reid  &  Brown   8S 

Ric-wiL  Underground  Pipe  Covering  Co.  .. 

R.  I.  W.  Damp  Resisting  Paint  Co   27 

Rock  and  Power  Machinery  Limited   09 

Roelofson  Elevator  Works  

Rogers  Supply  Company   22 

Royce  Limited  

Russel  Shale  Bricks   83 

Sackville  Freestone  Co   74 

Sarriia  Metal   Products  Co   14 

Sheldons   Limited    73 

Simplex   Construction  Co  

Smart-Turner  Machine  Company   1 

Smyth  &  Ryan   S2 

Standard  Clay  Products  Limited   21 

Standard  Steel  Construction  Co   85 

Standard  Underground  Cable  Co.  of  Canada 

Standard  White  Lime  Company   76 

Stanley  &  Company,  W.  F   87 

Steel  &  Radiation   SS 

Stinson-Reeb    Builders'   Supply  Co  

Storey  Pump  &  Equipment  Co   22 

Structural   Steel   Company                              .  85 

Sturtevant  Co.  of  Canada,  Ltd.,  B.  F   65 

Sudbury   Construction   Co   25 

Sun  Brick  Company  

Sutcliffe  Speakman  &  Company  


Taroads  Syndicate  Limited   89 

Taylor,  J.  &  J   71 

Thew  Automatic  Shovel  Co   2i> 

Toledo   Wheelbarrow   Company    76 

Toronto  Plate  Glass  Importing  Co  

Toronto  Structural  Steel  Company   85 

Trussed  Concrete  Steel  Company   25 

Turnbull  Elevator  Company  

Tyrell,  H.  G   SS 


United  States  Cast  Iron  Pipe  Company 


Vancouver  Wood  Pipe  &  Tank  Company 
verMehr  Engineering  Co.,  John  


15 


Electric  Steel  &  Metals  Company 

Equipment  &  Supplies  

Estey  Bros  

Excelsior  Plate  Glass  Company  . 


Farmer,  John  T  ■  88 

Feather  and  Roadhouse   24 


Napanee  Iron  Works   19 

National    Builders    Supply    &    Enamel  Con- 
crete Brick  Company  

National  Concrete  Mfg.  Co   29 

National  Iron  Works  Limited   81 

Neptune  Meter  Company   86 

Noble,  Clarence  W   10 

Northern  Electric  Company   91 

Northwestern   Terra   Cotta  Company  

Nova  Scotia  Steel  &  Coal  Co  


Wadsworth  Howland  &  Co.,  Inc. 
Warren  Foundry  &  Machine  Co. 

Wells  &  Gray  

Woodhouse  Chain  Works  


York  Sand  &  Gravel  Company 
York  Sandstone  Brick  Company 


13 
13 


Our  advertisers  represent  the  most  progressive  manufacturers  and  dealers.  Make 
your  purchases  of  them.   Give  your  business  to  the  man  who  is  enterpris- 
ing enough  to  spend  money  and  time  to  get  in  touch  with  you. 
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NAPANEE  HOISTS 


the  best  for  operating 

Pile  Drivers 
Grabs  and  Clamshells 
Cableway  Excavators 
Travelling  Derricks 


PRIESTMAN 


Negley 
Patent  Excavators 

Perform  all  slack  cableway  operations 
with  efficiency  and  economy. 


GRABS  and  CLAMSHELLS 


Load  discharged  fast  or  slowly  as  desired 
and  at  either  end  of  cableway. 
Perfect  control. 


Lecky  &  Collis,  Limited,  Napanee,  Ontario 

43  Scott  Street,  TORONTO  49  Beaver  Hall  Hill,  MONTREAL 
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Malone  "Complete  Finish" 
Steel  Concrete  Sidewalk  Forms 

Eliminate  lumber  costs,  reduce  labor  expense.  Continuous 
and  complete  operation  in  furnishing,  removing  and  replacing. 
Adaptable  to  any  surface  conditions.  Adjustable  to  any 
width.    Indestructible  and  independent  of  any  weather 

conditions. 

THE  MALONE  STEEL  CONCRETE  FORM  CO. 

Canadian  Representative  : 

A.  E.  Patton,     77  Somerville  Ave.,  Montreal 

Write  for  prices  and  particulars. 


SWANSEA 

Salt  Glazed  and  Vitrified 

SEWER  PIPES 


True  to  Size. 
Impervious  to  Water. 

Sizes  manufactured  and  al- 
ways in  stock  4  in.  to  24  in. 


Asfe  for  Price  List 
and  Discounts. 


alio 

Chimney  Tops 
Flue  Linings 
Wall  Coping 
Culvert  Pipe 
Inverts 

Telephone  (Toronto  Connection) 
Park  1809 


The  Dominion  Sewer  Pipe  Co. 

(The  Independent  Co.)  Limited 

SWANSEA  (near  Toronto) 


The  Thew  Steam  Shovel  Will  Save  You  Time,  Trouble  and  Money 

The  use  of  a  Thew  Automatic  Steam  Shovel 
will  effect  an  immense  saving  in  labor. 

The  output  is  limited  only  by  the  facilities 
provided  to  cart  it  away. 

The  Type  O  Thew  shown  in  the  cut  loaded 
1,965  cu.  yds.  in  7  ten-hour  days. 

Another  Type  O  Thew  in  a  6  ft.  cut  averaged 
578  cu.  yds.  during  the  month  of  April. 

Another  Type  O  Thew  in  a  gravel  pit  loaded 
5,182  cu.  yds.  in  iy2  ten-hour  days — an  average 
of  76  cu.  yds.  per  hour. 

Another  Type  O  in  a  15-inch  cut  averaged 
314  lineal  feet,  amounting  to  292  cu.  yds.  per 
9-hour  day  for  23  days. 

Another  Type  O  in  a  10-inch  cut  excavated 
1,788  lineal  feet  in  6  ten-hour  days — amount- 
ing to  1,455  cu.  yds. — an  average  of  242  cu. 
yds.  per  10-hour  day. 

USE  A  THEW— IT  PAYS. 

Type  O  Thew  on  Road  Grading  Write  for  Catalogue  and  Full  Information. 


The  Thew  Automatic  Shovel  Company, 


Lorain,  Ohio 
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Town  and  City  Sewers 

In  our  salt  glazed  vitrified  sewer  pipe  we  offer  the  highest  type  of 
sewer  material.  Pipe  of  our  manufacture  have  been  used  in  practically 
every  city  in  Canada.     Highly  glazed  and  perfectly  vitrified. 

If  you  are  contemplating  sewer  construction  we  can  quote  you  some 
attractive  prices.    We  also  make  all  classes  of  fire  clay  goods. 

Prompt  shipment  on  all  orders. 

"MADE  IN  CANADA  " 

Standard  Clay  Products  Limited 

three  sewer  pipe  factories  :    St.  Johns,  P.  Q.,  and  New  Glasgow,  N.  S. 

ALSO   FIRE  CLAY   FACTORY  AT  ST.   JOHNS,    P.  Q. 


Mimico  Sewer  Pipe 

VITRIFIED  AND  SALT-GLAZED 

IS, 

By  Actual  Tests  Made  This  Year  in  Kansas  City,  Mo., 

The  Superior  of  Nearly  Every  Brand  of  Sewer  Pipe 

Made  on  This  Continent 

It   is  something  tO  know   that   you  arc  not  making  a  sacrifice  for  sentiment's  sake  when 
purchasing  sewer  pipe 

MADE  IN  CANADA 

You  are  getting  an  article  that  stands  a  2(1    stronger  test  in  all  departments  than  the  average 
of  26  different  \mericnn  makes. 

WAR  CONDITIONS 

Have  caused  our  ^  ankee  Cousins  to  court  this  market  strongly.     They  make  "pretty"  ware 
but,    well,  sewer  pipe  is  neither  bought  nor  sold  for  mantle-piece  decorations 

You  Get  the  STRONGEST  PIPE  and  the  QUICKEST  SERVICE  from 

The  Ontario  Sewer  Pipe  Company,  Limited 

MIMICO,      -  ONT. 
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CRUSHED  STONE 

Prompt  Delivery 

Rogers  Supply  Company,  Limited 

28  King  St.  W.  TORONTO 


Morris  Split  Shell  Pumps 

For  motor  or  steam  turbine  drive, 
are  very  popular  with  pump  users 
due  to  their  efficiency  and  accessi- 
bility. 

We  also  build  the  well  known 
MORRIS  SAND  AND  CONTRACTORS' 
PUMPS 

Morris  Machine  Works 

BALDWINSVILLE,  N.Y. 

Canadian  Sales  Agents 
Storey  Pump  &  Equipment  Co.,  Limited.,  Toronto,  Ont. 


John  T.  Hepburn 

18  to  60  Van  Home  St., 
TORONTO,  CANADA 

We  build  all  kinds  of  Cranes  for 


HAND  POWER 
ELECTRIC  POWER 
STEAM  POWER 

Brickmaking  Machinery 


Complete  Outfits  for 
Brickmakers 


HEPBURN 
Scotch  Derrick 

All  Standard  Sizes 
in  Stock 
from  1  2  Ton 
upwards 


REPAIRS 
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Which  is  the 
Cheaper 

and  Better  Way? 


6  small  bench  shots  like  this — each  one 
stopping  work  of  the  steam  shovels,  dinky       ^  Jf* 
engine  crews  and  cars — and  laborers. 


One  big  face  blast    one  stop  for  shovels, 
engine  crews  and  cars  as  done  by 


rmstrofr 

BLASTHOlTDmLLS 

BUILT  FOB  SERVICE  SFNCE  1867 


Special  Blast  Hole 
Cable  Drills 


A  FEW  WORDS  ON  BLAST  HOLE  DRILLING 


Economical  blnst  hole  drilling  Is  a  matter  of  getting  the  great- 
est footage  ol  hole  drilled  in  tlie  shortest  time  with  the  least 
possible  coot.    The  blow  of  the  falling  string  of  tools  ts  the  real 


factor  in  the  case,  and  upon  the  conditions  surrounding  the 
action  of  the  drilling  tools  depends  the  economy  of  the  process. 
With  a  given  weight  of  tools,  the  speed  of  drilling  depends  upon 
the  length  of  the  stroke,  to  bo  more  exact,  the  actual  height  of 
drop  of  the  tools,  and  the  number  of  strokes  per  minute  which 
can  be  freely  made.  These  two  conditions  are  vital  to  rapid 
and  efficient  blast  hole  drilling  anil  are  made  nearly  11)0  per  cent 
efficient  in  the  "Special  Armstrong  Blast  Hole  Drill." 
This  Is  how  wo  do  it: 

The  "Special  Armstrong  Blast  Hole  Drill"  embodies  an  Im- 
portant feuturo  of  design  not  found  in  any  other  type  of  cable 
drill  made  today,  which  makes  possible  the  wonderful  records 
which  It  la  Achieving  in  quarries  throughout  the  country.  The 
nbovo  mentioned  Improvement  lies  in  the  strnlght  crank  motion 
'if  the  spudding  beam  ami  the  proper  location  of  the  spudding 
sheave,  it  eliminates  the  "whipping"  of  tho  cable.  It  Increases 
the  lift  of  the  tools  on  each  stroke  and  makes  possible  n  greater 
number  of  strokes  per  minute-  for  a  given  crank  throw  and 
gives  an  absolutely  free  drop  to  the  tools.  In  other  words.  It 
makes  more  elllcient  tho  two  conditions  which  are  required  for 
r.tpld  drilling,  the  greatest  number  of  powerful  blows:  In  other 
words,  tho  maximum  foot  pounds  of  energy  delivered  at  the 
bottom  of  the  hole,  within  a  time  limit. 

Wo  can  prove  with  aothoritutlvo  records  covering  In  detidl 
periods  of  six  months'  duration  that  the  Increased  efficiency  of 
tho  Special  Armstrong  Blast  Mole  Drill  Is  from  40  to  50  per 
cent  over  similar  sl/.cd  cable  drills  of  other  makes. 

Fundamentally  and  finally,  this  maehlno  Is  built  for  BLAST 
Ih  >/,/;'  purposes  only.  It  Is  not  n  well  drill.  We  do  not  furnish 
It  for  any  other  purpose  than  drilling  blast  holes.  Let  us  know 
your  conditions  and  we  nbsolntrly  xmiranter  increased  footago 
per  day  or  over  a  long  period  at  a  lower  cost. 

Write-  for  Bulletin  s.  giving  data  and  records,  and  let  us  have 
an  opportunity  to  prove  our  case. 

ARMSTRONG  MFG.  CO. 
Waterloo,  iow»,  U.S.  A. 


Metera  md  1  1  port  uftii 
17  hoorry  l'Ui-f> 
N»w  York  City 


v>  tmrn  Bmuh  <• 

\\\\  ami  San  IV.Ifo  SI, roll 
LM  Aniiclc.  Cal< 

.  k  No    ;.  Sj.kilmni  S,i«k 
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Canadian  Billings  &  Spencer,  Limited 


A 

TRADE  MARK. 


All  types  and  sizes  of 
Standard  Machine  and  Engineers'  Wrenches 


A 

TRADE  MARK 


Welland,  Ontario 


MEXICA 


ASPHALT 


Delivered  to  meet  the  specifications  of  the  American  Society 
for  Municipal  Improvements,  the  Association  for  Standardizing 
Paving  Specifications  or  any  other  standard  specifications 

Purchase  MEXICAN  EAGLE  ASPHALT  because: 


1 —  It  is  more  cementitious  than  other  asphalts. 

2 —  Water  will  not  readily  injure  it. 

3 —  Exposure  to  sun  and  air  will  not  cause  its  deterioration. 
4    It  has  great  cohesive  strength. 

5 —  It  is  more  ductile  and  flexible  than  other  asphalts. 

6 —  Shocks  will  not  crack  it.    It  is  very  malleable. 

7 —  We  will  supply  asphalt  having  the  proper  penetration 


for  your  needs. 

8 —  It  is  best  adapted  to  Canada's  climate — will  not  mark 
in  hot  weather— nor  are  snow  or  ice  likely  to  crack  it 

9 —  It  has  over  99  per  cent,  bitumen.    Purest  on  the 
market— therefore  free  from  deleterious  matter. 

10— It  is  so  constituted  that  it  will  not  be  injured  by  the  heat 
necessarily  applied  to  melt  it  for  paving  operation. 


Samples,  prices,  analyses,  etc.,  on  request 


The  Asphalt  and  Supply  Co.,  Limited 

Sole  Canadian  Agents  for  the  Mexican  Eagle  Oil  Co.  Limited 

103-107  Board  of  Trade  Building      ::  MONTREAL 


STANDARD  FIRE-PROOF  DOORS 

INSPECTED  AND  LABELLED  UNDER  THE  DIRECTION  OF  THE  UNDERWRITERS'  LABORATOR- 
IES (INC.) 

SHEET  METAL  WORKERS,  SKYLIGHTS,  CORNICES  AND  WINDOWS. 
LET  US  ESTIMATE  ON  YOUR  NEXT  REQUIREMENTS. 

ALL  OUR  DOORS  AND  HARDWARE  ARE  LABELLED  BY  THE  UNDERWRITERS. 

FEATHER  &  ROADHOUSE  sheet  metal  workers 

Phone  Adelaide  2377    5  28  FRONT  STREET  WEST,  TORONTO 
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SAW  wim 

OF  REINFORCED  CONCRETE 


Steel  Sash 
Hyrib 
Rib  Bars 
Rib  Metal 


KAHN 
SYSTEM 


Concrete 
Finishes 

Water- 
proofing 
Pastes 


STEEL  FLORETYLE 

FOR  LONG  SPAN  CONSTRUCTION 

Trussed  Concrete  Steel  Co. 

of  Canada  Limited 

Head  Offices  and  Works  :      Walkerville,  Ont. 

Branches  Everywhere 


$45.  GARROW 

Contractors'  Acetylene 
Flare  Light 

The  great  feature  of  this  new 
light  is  strength  and  simplicity. 
The  light  is  constructed  of  steel 
a.-^emhlcd  h)  the  '  Ixyacetylem 
Welding  Process  and  consists 
of  three  parts.  It  is  made  to 
stand  the  roughest  handling  by 
unskilled  labor  without  injury. 
A  distinct  advantage  of  the 
Garrow  LiKht  is  its  use  in  con- 
lined  places,  such  as  tunnels, 
mines,  etc.,  without  any  danger 
from  escaping  gas.  The  Gar- 
n>w  Light  entirely  eliminates 
the  danger  of  gas  being  gener- 
ated faster  thai)  the  burner  will 
consume  it,  by  means  of  the  pat 
ented  by-pass  chamber  which 
Conduct!  excess  gas  to  the  pat- 
ented double  burner  and  ignites 
il  at  the  main  flame. 

$45.00  F.  O.  B.  Sudbury 

The 

Sudbury  Construction  & 
Machinery  Co.,  Ltd. 
Sudbury,  Ont. 


"The  Roll  of  Honor" 

The  reputation  of  the  Johns-Man- 
ville  Company  has  heen  earned  by 
an  unwavering  purpose  to  make 
only  the  best  materials.  Its  record 
of  over  half  a  century  of  roofing 
achievements  is  unparalleled, and  the 
full  force  of  this  record  is  behind 
each  roll  of 

J  M  Asbestos  Roofing 

To  ask  for  "J-M"  is  synonymous  with 
asking  for  "the  best  money  can  buy." 
There  is  not  a  single  doubtful  inch  in 
any  roll  of  J-M  Asbestos  Roofing.  Made 
from  pure  Asbestos  Rock  and  Trinidad 
Lake  Asphalt,  it  is  a  sheet  of  pliable 
stone.  Being  rock  it  endures  on  its  own 
inherent  qualities  and  requires  no  protection,  such  as 
paint,  gravel  or  sand. 

Gives  excellent  fire  protection.  This  roofing  keeps 
a  building  from  15  to  30  degrees  cooler  than  ordinary 
roofing  because  its  white  surface  reflects  the  heat  and 
because  of  the  remarkable  insulating  properties  of 
Asbestos.  Furnished  in  ready-to-lay  or  built-up  form. 
Former  easily  applied  by  means  of  J-M  Cleats  packed 
FRFE  in  each  roll. 

Every  roll  made  by  a  company  whose  only  known 
standard  has  always  been  "Honest  Quality." 

Write  nearest  Branch  for  Illustrated  Catalog. 

THE  CANADIAN 
H.  W.JOHNS-MANYILLE,CO..  Limited 

TORONTO      MONTREAL      WINNIPEC      VANCOUVER  2375 


Air  Compressors 

of  Belliss  Make  have  gained  their  reputation  for 

Simplicity  of  Design       Noiseless  Running 
Compact  Design  Low  Oil  Consumption 

Continuous  Operation    Overall  Efficiency 

Messrs.  Belliss  &  Morcom,  Ltd. 

BIRMINGHAM,  ENGLAND 

Agents 

Laurie  &  Lamb 

Board  of  Trade  Building,  MONTREAL 


WELLS  and  GRAY,  LIMITED 

Engineers  and  Contractors 

Buildings  and  Construction  Work 

OF  ALL  KINDS 

Reinforced  Concrete  a  Specialty 

Write  us  for  preliminary  plans, 

estimates  and  photos  of  our  work. 

247  Confederation  Life  Building,  TORONTO,  ONT. 


JO 


Til  K    l'D\TRAl"T  RKCORI) 


CAM 
RECORDERS 

For  recording  the  quantity  of 
water  or  sewage  flowing  over 
a  sill  or  through  a  notch.  A 
strong,  reliable  instrument,  not 
liable  to  derangement,  and  of 
the  best  manufacture  and  finish. 
Easily  installed  because  no  ela- 
borate levelling  is  required. 

Send  for  Book  No.  6 

which  contains  fullest  informa- 
tion about  all  classes  of  Water 
Level  Apparatus. 

GENT  &  CO.,  Ltd. 

Leicester,  England 


KERR 

Gate  Valves 

and 

Fire  Hydrants 

"MADE  IN  CANADA" 


This  Plant  is  devoted  entirely  to  the  manufacture 
of  Valves  and  Hydrants  of  approved  quality  and 
design. 

Now  is  the  Time 

to  show  your  patriotism,  and  prove  to  yourself  and 
others  that  KERR  valves  and  hydrants  are  equal 
in  quality  and  workmanship,  to  any  made  elsewhere. 

Break  the  Habit 

of  buying  foreign  made  valves  and  hydrants,  and 
get  acquainted  with  our  goods,  which  you  have 
perhaps  imagined  were  not  quite  equal  to  the  for- 
eign made  article. 

Remember 

that  every  dollar  spent  in  Canada  for  Canadian  made 
goods,  is  a  contribution  towards  renewal  of  prosperous 
times,  and  the  support  of  Canadian  workmen  and  institu- 
tions. 

When  you  spend  the  dollar  with  us  you  get  full  value 
in  return. 

Write  for  our  Catalogue  No.  5. 

The  Kerr  Engine  Co.,  Limited 

WALKERVILLE,  ONTARIO 
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CERESIT  WATERPROOFING  CO. 

Gentlemen  : — In  reply  to  yours  of  the  18th 
inst.  will  say  that  we  have  used  CERESIT 
Waterproofing  in  the  foundations  of  a  large  ware- 
house and  in  the  erection  of  a  Power  Plant.  In 
both  cases  the  CERESIT  was  used  in  the  mass 
of  concrete  and  we  have  found  it  to  give  perfecl 
satisfaction.    Yours  very  truly, 

R.  F.  WILSON  &  CO. 

Per  R.  F.  Wilson 


PERFECT 
SATISFACTION 


Try  it.  Write  for  the 
complete  story. 


Ceresit  gives  perfect  satisfaction 
wherever  used.    It  has  given  hundreds 
of  o  ther  contractors  perfect  satisfac- 
tion— and  can  do  the  same  for  you. 
1914  "Book  of  Evidence"  which  tells  the 

"MADE   IN  AMERICA" 


CERESIT   WATERPROOFING  CO. 

913  Westminster  BIdg.,  CHICAGO 

FACTORIES— Chicago,    London,    Paris,    Vienna,  Warsaw 

LIST  OF  DEALERS  -\Yr.  H.  Pouoher,  Edmonton,  Alta.  j  E.  G.  Callen,  Vancouver.  B.C. ;  Walkers.  Ltd.,  Winnipeg  Man.; 
K.  deB.  Carrite.  St.  John.N.R  ;  W.  K.  Macdonald  Co.,  Toronto,  One. ;  MeLelland  Peters  Co..  805 Road  Bld&.,  Montreal; 
The  Whiiloek- Kiddell  <  '<».,  Moose  .law.  S.isk.  ;  Brown  &  Chapman.  Retdna,  Sask.  ;  Maelvenzie  &  Thayer,  Ltd,  Saskatoon, 
Sask. ;  N.  G.  DcIIaaH.  Sault  St.  Marie,  Ont. 


Buy  "MADE  IN  CAN  ADA"  Products 

TOCH  BROTHERS 
"CEMENT  FILLER"  and 
CEMENT  FLOOR  PAINT" 


a 


A»  Used  In 


Power   Houses  ;  Hospitals  ; 

Garages  ;  Storage  Warehouses  ; 
Office  Buildings  ;    Residences,  Etc. 

These  materials  prevent  the  dusting  and  powder- 
ing of  cement  floors,  which  is  the  cause  of  so 
much  disintegration  and  render  floors  impervious 
to  the  action  of  water,  oil  or  grease. 

Write  for  Illustrated  Booklet 

R.I.W.  Damp  Resisting  Paint  Co. 


Office  :  UK  II  BROS  I  I  I8U 

201  Mitil  IIKIk  .  Toronto 


Factory  : 
Onkville,  Ont. 


(.  Yii'Mt  II  >  >n  of    I  ororito  (|olnt  St.)  I\imt>mg  S.almn 
treated  witli    l  ord  Bros.  Cement  liller 
and    Moor  I'.unt 


PISTRIIH'TORH  : 
Black  liMilillnif  supply  Co.,  Limited.  Toronto 
w.-'imii  Pftlnl        vrlnnlpag      Dart  nail,  Ltd.,  Montreal 
1  mi.  BQOlpmanl  &  Supply  Co.,  Ltd.,  (  nlgaty  and  Kdnionti  11 
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Raising  the  Hoist. 


MORRIS  TELESCOPIC  ASH  -  HOIST. 

SAFETY  All  hoists  tested  with  a  load-and-a-half. 
SPEED  The  load  is  lifted  at  30  feet  a  minute. 
EASE    All  gears  machine  cut  and  accurate. 
SNUG    Occupies  little  space  when  not  in  use. 
STOCKWe  stock  complete  hoists  and  spare  parts 

The  Morris  Telescopic  Basement  Hoist  is 
used  for  lowering  coal,  barrels,  ice,  trunks,  cases, 
etc.,  into  the  cellar  of  hotek,  schools  and  public 
buildings,  and  for  the  removal  of  ash-cans  and 
garbage-cans.  It  enables  one  man  to  do  safely 
and  comfortably  what  formerly  was  a  risky  and 
heavy  task  for  two.  The  separate  lifting  gear 
can  also  be  used  for  many  other  purposes  around 
the  building.  The  Jib-Head  swings  round  to  de- 
posit its  load  right  cn  the  sidewalk. 

When  not  in  use  all  parts  are  below  the  side- 
walk level,  free  from  interference  and  causing  no 
obstruction. 

MADE  IN  CANADA 

It  appeals  to  the  Architect  as  a  complete  solu- 
tion of  the  problem,  to  the  Owner  as  a  stock  ar- 
ticle, reasonable  in  price  and  a  labor  saver,  to 
the  Janitor  as  a  quick  way  through  many  a  rough 
job. 


Lifting  the  Ash-can. 


THE  HERBERT  MORRIS  CRANE  &  HOIST  COMPANY,  LIMITED, 

EpTtReErS!S!'  TORONTO,         Write  for  name  of  Local  Agent.         cOR^ggSu^NC,  MONTREAL. 


Pilkington's 
Window 
Glass 


The  Brand 
of 
Quality 


BRITISH  POLISHED  PLATE  IN  ALL  SIZES 

All  descriptions  of  Window  Glass  may  be  obtained  from  our  warehouses  named  below. 

WIRED  GLASS — The  well  known  fire  retardant.    Made  in  three  kinds:  polished,  ribbed  and  cast. 
PRISMATIC — Ornamental,  figured,  rolled,  etc. 

WINDOW  GLASS — For  Buildings,  Car  and  Horticultural  purposes. 


SPECIAL — We  strongly  recommend  a  trial  of  our  3rds  quality  window  glass. 


PILKINGTON  BROS.  LIMITED 

WORKS:    ST.  HELEN'S,  LANCASHIRE,  ENGLAND  THOROLD,  ONTARIO,  CANADA 

WAREHOUSES:    MONTREAL  TORONTO  WINNIPEG  CALGARY  VANCOUVER 
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Concrete  and  Cement  Products 

We  are  now  operating  the  most  modern  plant  in  Canada,  and  with  our  unsurpassed 
manufacturing  facilities  are  enabled  to  build  to  specifications,  when  orders  call  for  special 
trimmings  for  public  buildings,  churches  or  schools.    We  carry  a  complete  line  of  pipes 
and  building  materials,  steam-cured  by  the  latest  scientific  process. 
Heavy  reinforced  concrete  railroad  pipe  and  cement  drain  tile  our  specialty. 

National  Concrete  Mfg.  Company,  Limited 

LINDSAY,  ONTARIO 


CROSSLEY 

GRINDING  MACHINERY 

Strong,  Durable, 
Economical 

Specially  designed  for  grinding,  mix- 
ing, washing  ami  forming  clay  —  also 
tor  crushing  flint,  spar  or  refractory 
materials  of  a  similar  nature. 

specialize  in  (>(|uipment  for  Potteries  ami 
Plants  manufacturing  Electrical  Porcelain  and 
also  foi  Tile  and  Clay  Washing  and  Refining 
Plants. 

Write  for  illustrated  catalogue  containing  complete  data. 

THE  CROSSLEY  MACHINE  CO. 

TRENTON,  NEW  JERSEY,  U.S. A 
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GUNITE  PARTITIONS  BUILT  BY  LARGE  CANADIAN  WATER  POWER  COMPANY  (Interior  Work) 


Glinite  partitions,  interior  or  ex- 
terior, occupy  less  space  and  are 
stronger  than  any  other  types  of 
equal   thickness,     They  cannot  be 


Our  new  107-page  monograph 
on  the  Cement-Gun  embraces 
the  Process,  Product,  Appara- 
tus, General  Data,  Uses  and 
Opinions.  A  copy  of  this  il- 
lustrated treatise  will  be  mail- 
ed upon  request  to  every 
Engineer,  Contractor  and 
other  parties  who  are  interest- 
ed in  concreting.  Write  for 
your  free  copy  NOW. 

Cement- Gun 

Company 

Incorporated 

New  York,  N.Y. 
30  Church  Street 


easily  defaced.  The  illustrations 
shown  herewith  are  examples  of  the 

use  of  the  Cement-Gun  on  this 

class  of  work. 


PARTITION  WALL,  SEWAGE  DISPOSAL  PLANT.  FITCHBURG,  MASS. 
Built  of  Gunite  (Exterior  Work) 
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The  Hopeful  Influence  of  Trade  Adjustment 

IT  is  encouraging  to  note  that  the  last  traces  of 
the  panic  which  broke  out  in  some  influential 
quarters  at  the  beginning  of  the  war  are  fast 
disappearing.  In  spite  of  the  general  depression 
of  trade  there  is  a  note  of  optimism  in  the  recent  state- 
ments of  industrial  leaders,  financial  men  and  others. 
As  far  as  Canada  is  concerned,  one  of  the  most  inter- 
esting statements  was  made  in  Washington  a  few  days 
ago  by  Sir  Geo.  Paish,  the  eminent  economist,  who 
expressed  the  opinion  that  in  many  ways  the  war 
would  stimulate  trade  greatly  and  that  the  present 
situation  would  impel  the  United  States  to  enlarge 
its  operations  as  a  money-lender.  According  to  this 
authority,  our  neighbor  to  the  south  will  have  to  de- 
cide whether  to  continue  to  lay  additional  tracks  on 
its  railroads,  construct  costly  terminals  and  build 
beautiful  buildings,  or  whether  it  will  take  up  the  task 
of  helping  to  furnish  capital  for  the  world's  develop- 
ment, and  particularly  for  the  newer  countries  on  the 
American  continent.  Sir  George  points  out  that  trade 
activity  is  a  normal  condition  during  war  time  and  that 
the  industries  which  become  very  active  because  of 
the  war  cannot  fail  to  have  a  buoyant  effect  upon 
many  others.  So  far  from  anticipating  depression,  or 
continued  depression,  next  year,  Sir  George  speaks  of 
the  possibility  of  a  considerable  trade  revival,  there 
being  every  promise  that  the  embarrassment  in  con- 
nection with  the  marketing  of  the  U.  S.  cotton  crops 
— which  is  one  of  the  underlying  factors — will  be  re- 
moved. Having  regard  to  the  constructional  projects 
of  our  provincial  governments,  municipalities  and  rail- 
roads, such  views  coming  from  such  an  authority,  are 
reassuring. 

hi  regard  to  what  has  been  said  about  the  im- 
petus provided  by  war  orders,  it  is  not  difficult  to  sub- 
stantiate theory  by  fact.  Quite  a  number  of  Canadian 
firms  have  fair-sized  initial  orders  for  steel  shells, 
while  contracts  for  barbed  wire  have  been  productive 
of  activity  in  several  other  plants.  Mr.  J.  II.  IMummer, 
President  of  the  Dominion  Steel  Corporation,  stated 
in  the  course  of  a  recent  interview  that  his  linn  was 
receiving  a  considerable  amount  of  new  business  from 
England.  Contracts  for  many  other  lines  are  being 
withheld  from  Canadian  manufacturers  pending  en- 
quiry as  to  their  ability  to  turn  out  the  orders  on  time. 
We  arc  told  on  eood  authority  that  one  block  of  such 
orders  is  for  1,000,000  shirts,"  1 .000.000  pair  of  shoes. 
1 .000,000  sweater  coats.  1.000,000  pair  of  socks  and 
large  quantities  of  underwear.  With  the  award  of 
such  contracts  in  Canada,  a  wide  industrial  range 
would  be  affected  for  the  better. 

This  readjustment  of  condit  ions  is  what  we  pre- 
dicted from  the  first.  Immediately  following  the  de- 
claration of  war  everything  became  disorganized  and 
in  many  quarters  the  greatest  depression  prevailed. 
The  situation  was  without  precedent.  The  Kaiser 
loomed  up  as  some  frightful  octopus  whose  tentacles 
would  reach  out  and  envelop  the  world.  Such  was 
the  fear  of  God  which  a  one-man  military  machine 
could  put  into  the  hearts  of  some  at  least. of  the 
people  of  the  Empire.  Now  all  this  is  changed,  and 
with  a  further  demonstration  of  Great  Britain's  slow- 
moving  but  inevitable  might,  confidence  has  been  re- 
stored in  a  large  measure  and  the  men  of  little  faith 
are  joining  forces  with  those  who  stood  their  ground 
from  the  first. 

It  is  possible  that  the  war  may  last  some  time, 
although  by  some  optimists  it  is  declared  that  next 
Raster  will  see  the  end  of  hostilities  I'.ut  in  am  event 
we  can  afford  to  wait.     We  can  hold  our  own  and 
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more;  we  can  reach  out  after  new  business  and  get  it; 
and  when  the  war  is  over  we  can  make  up  for  the 
business  which  we  have  been  obliged  to  sacrifice  tem- 
porarily. 


The  Standard  of  Merit 

OPPORTUNITY  is  a  word  whose  initial  letter 
resembles  more  nearly  than  any  other  the 
emblem  of  infinity.  The  reflection  bears  up- 
on the  approaching  opportunity  of  Canadian 
manufacturers  to  extend  their  overseas  trade.  This 
opportunity  could  not  have  been  brought  about  for 
many  a  long  year  by  any  other  medium  than  the  war 
and  it  should  be  made  the  most  of.  The  extent  to 
which  the  circle  of  opportunity  will  enlarge  must  be 
governed  appreciably  by  the  manner  in  which  the  in- 
itial orders  are  executed  in  accordance  with  the  speci- 
fications and  requirements  of  the  various  authorities 
and  private  firms  abroad. 

The  fundamental  basis  of  trade  expansion  is  effi- 
ciency. This  fact  cannot  be  impressed  upon  our  manu- 
facturers too  strongly  at  the  present  time.  Canada's 
place  and  reputation  in  the  British  Empire  for  the 
next  century  may  depend  upon  the  course  she  takes 
during  this  great  conflict.  It  were  a  strange  contra- 
diction to  contribute  some  of  the  best  of  our  manhood 
on  the  one  hand  and  on  the  other  to  condone  anything 
like  scamped  work  in  the  execution  of  war  contracts. 
Such  things  have  been  done,  but  it  is  for  Canada  to 
prove  herself  above  suspicion. 

At  this  time  it  is  in  our  best  interests  for  the  in- 
itiative to  be  taken  by  manufacturers  who  combine  a 
full  measure  of  business  enterprise  with  an  unswerv- 
ing devotion  to  the  basic  principles  of  integrity. 


Love  Among  the  Ruins. 

(From  the  London  Builder) 

S<  >ME  of  us  have  probably  been  led  to  wonder  how 
it  comes  about  that  in  the  midst  of  the  agony  of 
human  sacrifice  and  in  all  the  tragedy  of  slaugh- 
ter there  is.  still  room  in  hearts  and  minds  for 
grief  at  the  destruction  of  ancient  buildings.  War  ad- 
justs values.  It  makes  us  face  the  very  elements  of 
existence,  and  throws  into  the  shades  of  dim  distance 
many  things  which  in  days  of  peace  make  the  fore- 
ground of  our  daily  landscape.  Are  we,  one  is  tempted 
to  ask,  allowing  sentimental  archaeology  to  linger  on 
and  to  be  cherished  when  it  ought  with  the  other  un- 
necessaries  of  life  to  be  set  aside  in  these  days  of 
fierce  reality?  The  answer  is  to  be  found  in  a  few 
thoughts  on  the  meaning  of  patriotism.  Sentimental 
archaeology  may  not,  after  all,  be  as  empty  a  thing  as 
the  two  words  suggest.  "Sentimental"  may  imply 
sentiment  rather  than  sentimentality.  Archaeology 
may  indeed  mean  what  it  literally  means,  the  know- 
ledge of  certain  ancient  things.  Sentiment  is  what 
heroes  die  for,  and  for  ancient  things,  such  as  world- 
old  truths,  they  both  die  and  live. 

By  this  time  there  is  many  a  home  in  England  in 
which  the  poignancy  of  a  personal  sorrow  overshadows 
every  thought  except  a  sad  joy  in  having  been  chosen 
to  make  for  England  the  sacrifice  which  is  more  bitter 
than  death.  But  among  those  who  merely  weigh  with 
deep  national  sympathy  the  losses  of  their  nation  and 
of  her  Allies  there  is  certainly  a  strong  sense  of  the 
horror  of  battered  buildings,  of  towns  and  churches 
demolished  and  disarrayed  which  holds  its  own  against 
and  alongside  of  the  lament  at  the  fall  of  brave  men. 
The  defacement  of  Reims,  the  effacement  of  Lou- 


vain  arc  calamities  which  touch  the  springs  of  regret 
not  merely  in  students  of  architecture,  in  churchmen, 
and  in  scholars,  but  in- all  to  whom  the  brotherhood  of 
man  is  a  reality.    And  why? 

I  ,et  us  think  of  patriotism.  Patriotism  is  the  love 
of  country,  and  by  the  common  consent  of  all  civilized 
and  uncivilized  nations  there  is  but  one  measure  of 
that  love — a  willingly  given  death.  The  country  for 
which  its  sons  will  not  die  is  a  country  of  no  account. 
But  for  what  do  these  men  give  their  lives?  Not 
surely  for  a  barren  aggregation  of  acres.  There  is 
nothing  in  mere  land,  though  there  may  be  something 
in  mere  landscape,  for  which  the  sacrifice  of  wounds 
and  death  would  be  cheerfully  paid.  No.  The  potency 
of  land  is  that  it  is  the  measure  of  fellowship  in  space, 
and  the  potency  of  certain  other  things  is  that  they  are 
the  measure — nay,  the  vehicle — of  that  same  fellow- 
ship in  time.  When  Aristotle  discovered  that  man  was 
"a  political  animal"  he  signified  that  man  is  the  brother 
not  only  of  his  chosen  contemporaries,  but  of  a  line  of 
predecessors  and  of  anticipated  successors.  And  this 
truly  is  the  secret  of  that  patriotism  for  which  men 
pay  the  highest  payable  price. 

In  a  small  way  this  is  illustrated  by  the  home. 
Modern  civilization,  it  is  true,  accustoms  men  to  think 
lightly  of  a  change  of  house ;  in  fact  our  uprootings 
from  one  place  of  shelter  to  another  are  so  frequent 
that  if  we  did  not  purposely  deaden  the  instinct  of  our 
local  affections  life  would  be  unbearably  saddened  by 
removals.  In  a  way  we  find  an  anodyne  by  lavishing 
our  love  upon  the  movable  parts  of  the  home.  A  load- 
ed furniture  van  is  a  thing  to  which  a  right-minded 
man  might  kneel  bareheaded.  It  is  to  some  fellow- 
creature  the  ark  of  the  covenant.  AVhat  the  poor  call 
their  bits  of  things  are  veritably  a  slice  of  that  posses- 
sion for  which  in  its  national  entirety  we  send  forth 
our  guns  and  our  ships.  And  this  not  because  it  is 
property,  but  because  it  is  a  symbol  of  companionship. 
Again,  these  possessions,  being  inanimate,  have  for  a 
time  at  least  the  power  to  evade  death  and  so  outlive 
their  possessors.  Heaven  forbid  that  this  should  be 
an  argument  for  the  perpetual  hoarding  of  family  fur- 
niture!  We  recall  the  affectionate  reverence  for  those 
inanimate  companions  of  humble  homes  merely  to 
prove  the  claim  of  greater  things  which,  be- 
ing beautiful  in  themselves  and  of  long  and  honourable 
life,  outlive  not  merely  their  first  owners  and  creators, 
but  generations  of  their  successors.  Great  and  noble 
buildings,  time-hallowed  churches,  ancient  towns 
whose  streets  have  been  worn  by  generations  of  faith- 
ful citizens — these  are  things  which,  being  in  them- 
selves mere  by-products  of  national  energy,  are  yet 
sacred  and  as  far  as  may  be  abiding  pledges  of  the 
continuity  of  race.  They  symbolize,  or  rather  they  are 
a  part  of,  the  common  heritage  of  the  men  who  own 
them.  Apart  from  beauty,  apart  from  function,  they 
are  in  themselves  evidences  and  outgrowths  of  that 
continuity  which  makes  a  man  one  with  the  past  and 
future  of  his  country.  And  when  to  this  property  oi 
materialized  fellowship  is  added  the  grace  of  beauty 
and  the  equal  grace  of  hallowed  association  it  is  clear 
that  these  monuments  of  national  life  are  supreme  ele- 
ments in  that  sacred  thing  which  is  the  shrine  of  pa- 
triotism. A  noble  and  ancient  church,  a  university  of 
proud  and  historic  lineage,  a  town  of  honourable  tra- 
dition contain  in  their  bricks  and  mortar,  in  their  very 
stones  and  timbers,  values  which  are  certainly  no  less 
sacred  than  the  hills  and  valleys,  the  soil  and  the 
streams  of  a  Fatherland. 

When,  therefore,  an  enemy  effects  any  wanton  or 
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unnecessary  damage  on  buildings  of  these  kinds  he  is 
committing  an  outrage  of  manifold  iniquity. 

Assuming  the  necessity  of  war,  each  combatant 
has  the  right  to  inflict  death  on  those  brave  men  who 
fought  for  the  defence  of  what  they  hold  dearer  than 
life.  But  the  enemy  who  outside  the  exigencies  of  war 
wrecks  the  buildings  that  are  the  pride  of  his  adver- 
saries' land  is  dishonouring  the  very  laws  of  combat. 
He  takes  from  his  foe  not  merely  the  life  so  willingly 
sacrificed,  but  the  very  things  for  which  that  sacrifice 
is  made. 

Heroes  light  for  their  country.  By  their  country 
we  mean  the  continuity  of  their  race,  the  honour  of 
their  women,  the  safety  of  their  aged  and  their  young, 
their  native  soil,  their  national  possessions.  The  mer- 
chandise of  war  is  life  and  blood,  and  the  trafficker  in 
that  horrible  market  who  reaches  out  impious  hands  to 
take  toll  in  more  than  wounds  and  death  is  breaking 
the  rules  of  war's  compact  of  murder.  The  foe  stakes 
his  life.  To  rob  an  honourable  foe  of  more  than  life, 
Save  in  the  settlement  that  follows  capitulation,  is  to 
take  from  war  its  last  justification. 

And  so  for  Louvain,  for  Reims,  as  for  wasted  fields 
and  desolated  innocence,  we  mourn  with  a  lamentation 
that  is  righteous.  The  very  dead  call  out  to  us  to  do 
so. 


"Business  as  Usual"  in  Practice 

MESSRS.  Veritys,  Limited,  electrical  providers 
and  manufacturers,  of  London,  are  a  first- 
rate  example  of  an  enterprising  English  firm 
that  takes  the  trouble  to  let  its  overseas 
customers  know  that  their  requirements  may  be  filled 
promptly  and  satisfactorily.    Here  is  an  extract  from 
a  letter  which  we  received  from  them  last  week: — 

"Our  factories  are  working  as  usual;  deliveries  are 
normal,  and  we  are  experiencing  no  difficulty  in  ot>tain- 
ing  supplies  of  raw  material.  Prices  have  not  been  al- 
tered and  there  is  no  reason  why  business  should  not  be 
conducted  as  usual.  To  cope  with  the  extended  business 
which  will  undoubtedly  result  we  have  already  taken 
steps  to  increase  our  factory  accommodation,  adding 
three  new  bays  to  our  works." 

Mere  is  a  firm  which  gets  right  after  new  business 
in  the  very  teeth  of  depression  and  seizes  upon  new  op- 
portunities with  such  success  that  while  millions  of 
men  across  the  narrow  strip  of  the  English  Channel 
are  engaged  in  the  world's  greatest  war,  it  finds  the 
extension  of  its  plant  essential.  The  example  is  one  to 
be  Upheld  throughout  the  length  and  breadth  of  the 
Empire;  for  it  may  be  asserted  safely  that  devotion  to 
business  is  as  much  the  complement  of  military  enler- 
prise  as  watching  is  of  praying. 

It  is  stated  that  600  cities  in  the  United  Stales  are 
using  hypochlorite  of  lime  for  water  sterilization,  and 
that  no  city  following  a  proper  procedure  has  found  it 
necessary  to  discontinue  its  use.  In  a  paper  by  C.  A. 
Jennings,  read  before  the  Illinois  W  ater  Supply  Asso- 
ciation, statistics  were  presented  to  show  that  hypo- 
chlorite treatment  is  now  firtnlv  established,  as  it  has 
accomplished  what  its  conservative  advocates  origin- 
ally claimed  for  it.  The  selective  action  on  germs  of 
water-borne  disease  has  been  prov  ed  by  bacteriological 

analyses  and  typhoid  statistics  over  a  period  of  nearly 

six  years.  Of  the  eight  cities  the  maximum  reduction, 
72  pet  cent.,  was  in  I  leveland,  and  the  minimum,  35 
per  cent.,  in  I'altimote.     The  average  was  51  per  cent, 


The  Deposit  Cheque 

London,  Eng.,  November  4,  1914. 
Editor,  Contract  Record  : 

Sir, — I  regret  not  to  have  been  able  to  reply  earlier 
to  your  correspondent,  Mr.  R.  De  L.  French,  whose 
letter  appeared  in  your  issue  of  September  16.  Un- 
fortunately, the  postal  departments  (both  here  and  in 
Canada)  appear  to  have  gone  to  pieces  at  the  first 
shock,  and  I  had  the  pleasure  of  receiving  by  the  one 
post  four  successive  weekly  issues  of  your  paper. 
They  had,  I  understand,  been  hung  up  en  route,  and 
here  clearly  there  seems  a  case  for  the  postal  authori- 
ties to  deposit  a  very  substantial  cheque  in  order  to 
ensure  due  performance  of  their  contract.  This  is  such 
a  "radical"  suggestion  that  1  still  "hesitate  to  use  my 
own  name."  We  are  under  a  sort  of  quasi-semi-demi- 
martial  law  here  (at  least  as  regards  beer  and  brilli- 
ance) and  I  might  be  taken  out  and  shot,  or  given 
forty-eight  hours  in  the  clink  (to  use  a  military  term) 
in  the  morning. 

Mr.  French  does  not  advance  his  argument  by  as- 
suming that  "the  moral  tone  of  the  English  contract- 
ing world  is  so  high  that  a  deposit  cheque  is  not  re- 
quired." 1  know  that  this  is  "writ  sarcastic":  but  1 
will  take  him  seriously  and  hasten  to  assure  him  that 
trade  morality  is  no  higher  (or  no  lower)  in  England 
than  it  is  in  Canada  or  anywhere  else.  In  the  ex- 
pression "business  is  business"  may  be  summed  up  the 
world's  trading  morality.  Whatever  may  be  said, 
contracts  are  daily  executed  in  England  without  resort 
to  the  deposit  cheque  system,  and  there  has  not  as  yet 
been  any  movement  among  English  contractors  to  in- 
troduce it.  If  the  Canadian  or  United  States  contrac- 
tor doesn't  object  to  weighing  out,  by  all  means  let 
him  ;  but  it  is  incorrect  to  say  that  the  deposit  of  a 
cheque  is  a  "necessary  formality."  It  is  quite  un- 
necessary. 

"Failure  to  execute  a  contract  does  not,"  says  Mr. 
French,  "necessarily  mean  the  forfeiture  of  the 
cheque."  I  must  confess  I  was  somewhat  staggered 
when  I  read  this,  but  Mr.  French  hastens  to  reassure 
me  that  I  was  about  right  in  my  radical  attack.  Some- 
times the  balance  is  returned,"  he  adds,  "after  deduct 
ing  the  cost  of  a  reletting,  but  more  often  a  bidder  is 
held  responsible  up  to  the  amount  of  his  cheque,  for 
any  difference  in  cost  between  the  original  tender  and 
the  price  at  which  the  work  is  finally  awarded."  I 
fear  that  there  wouldn't  be  much  of  the  cheque  to  re- 
turn in  the  majority  of  cases. 

On  one  point  I  sit  corrected,  and  accept  the  state- 
ment of  Mr.  French,  to  whose  experience  of  Can- 
adian contracts  I  can  lay  no  claim,  lie  is  in  agree- 
ment with  mc  when  he  says  that  "  the  deposit  cheque 
will  be  returned  to  the  bidder  upon  the  execution  of 
the  contract,"  although  he  should  have  said  the  "sat- 
isfactory execution,"  or  rather  perhaps,  "the  execu- 
tion to  tin-  satisfaction  of  the  engineer,"  which  tnav 
not  be  quite  the  same  thing.  He  adds  that  "if  the 
contract  be  not  awarded  within  a  specified  time"  the 
deposit  cheque  will  be  returned,  and  this  certainly 
knocks  the  bottom  out  of  the  one  point  (although  not 
the  most  vital  by  far)  of  my  argument. 

Mr.  French  gives  his  whole  case  away  when  he 
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says  "as  long  as  human  nature  is  what  it  is  ....  a  de- 
posit cheque  or  bidder's  bond  .  ..."  A  bidder's  bond, 
certainly.  It  is  the  rule  here,  in  the  case  of  import- 
ant contracts,  tor  the  contractor  to  obtain,  two  bonds- 
men for  due  performance;  but  that  is  not  quite  the 
same  as  the  deposit  of  a  cheque.  An  owner  will  think 
twice  before  commencing  an  action  for  non-perform- 
ance. He  need  not  think  at  all  when  he  already  has 
the  damages  in  his  bank.  On  the  contractor  would 
fall  the  onus  of  taking  action. 

The  best  and  only  way  "to  protect  a  client  against 
the  loss  of  time  and  money"  is  to  get  a  good  con- 
tractor and  to  see  that  he  is  paid  a  fair  price  for  his 


w  ork.  To  bind  a  man  down  to  a  low  price  is  bad  en- 
gineering, and  whether  a  cheque  has  been  deposited 
or  not  doesn't  alter  the  fact.  Never  once  in  my  private 
experience  have  I  attempted  to  coerce  a  man  into 
standing  by  his  tender,  and  in  my  public  experience 
1  have  been  able  to  bring  the  bodies  I  have  served 
round  to  my  way  of  thinking.  It  is,  I  am  convinced, 
both  the  sensible  and  the  honorable  course  to  allow 
contractors  at  the  foot  of  the  list  to  withdraw  their 
tenders.  To  make  them  stand  to  them  is  to  court 
dispute,  litigation,  delay  and  scamping. 

Yours  faithfully, 

"An  English  Reader." 


The  Proper  Use  of  the  Technical  Journal 


H ELPFUL  suggestions  as  to  the  reading  of  the 
technical  journal  and  the  manner  in  which 
articles  of  special  interest  may  be  filed  and 
indexed,  are  given  by  Mr.  J.  W.  Alvord  in 
an  interesting  paper  presented  recently  before  the  Fed- 
eration of  Trade  Press  Associations.  At  the  outset 
Mr.  Alvord  observes  that  technical  papers,  constitu- 
ting as  they  do  practically  the  whole  interchange  of 
experience)  form  the  repository  of  the  profession. 

With  the  rapid  increase  in  and  specialization  of 
technical  knowledge,  engineering  literature  also  has 
had  to  specialize,  divide  and  concentrate.  The  prob- 
lem of  the  engineer  to-day  in  relation  to  his  reading  is 
to  sort  out,  discard  and  eliminate  that  which  he  cannot 
use,  and  limit  himself  to  the  inspection  and  reading  of 
that  which  bears  principally  on  his  selected  profes- 
sional specialty. 

That  we  cannot  keep  abreast  of  the  times  without 
reading  the  technical  journals  is  obvious.  That  if  we 
carefully  read  all  the  technical  journals  in  our  chosen 
specialties  we  would  have  no  time  left  to  earn  a  living 
is  easily  capable  of  demonstration.  The  problem  con- 
fronting the  engineer  is  how  to  obtain  the  greatest 
good  from  this  ever-increasing  flood  of  information. 
Some  engineers  confine  themselves  to  one  paper, 
others  take  all  they  can  afford ;  some  carefully  bind  and 
shelve  their  copies,  still  others  read  what  they  can  and 
then  throw  them  away.  As  a  rule,  however,  the  engi- 
neer prizes  his  technical  paper  and  endeavors  in  some 
ill-defined  and  formless  sort  of  fashion  to  preserve  its 
information  for  future  use.  The  problem  affects  each 
engineer  differently,  according  to  his  age,  station  and 
aim  in  life.  To  the  man  whose  aim  is  only  to  get 
money  and  more  money,  the  technical  journal  is  a 
newspaper  in  which  he  may  notice  mainly  where  there 
are  better  jobs  than  his  own  to  be  obtained.  To  the 
man  who  is  anxious  to  fit  himself  every  year  for  some- 
thing better,  there  is  an  opportunity  for  a  great  variety 
of  study.  To  the  young  engineer  it  is,  if  properly  read 
and  noted,  a  part  of  his  post-graduate  course  in  engi- 
neering;  to  the  middle-aged  man  it  is  a  mine  of  data 
bearing  in  all  sorts  of  ways  on  his  work. 

It  is  safe  to  say  that  to  the  young  engineer  and  col- 
lege graduate,  engineering  lirerature  will  never  have 
any  proper  perspective  until  he  has  been  connected  in 
some  capacity  with  engineering  work,  be  it  ever  so 
modest  a  capacity.  With  the  actual  doing  of  engineer- 
ing work,  however,  should  come  co-temporaneously 
the  reading  of  technical  journals,  particularly  along  the 
lines  in  which  he  is  working.  Nothing  can  be  more  in- 
structive, broadening  and  enlightening  to  a  man  doing 


a  particular  kind  of  work  than  reading  at  the  same 
time  about  similar  work. 

It  follows  therefore  that  the  young  engineer  should, 
as  early  as  possible,  take  at  least  one  first-class  engi- 
neering journal  and  own  it  himself;  bind  it  if  he  can 
afford  to,  but  in  any  event  lay  it  away  in  an  orderly 
manner.  If  one  might  advise,  it  would  be  to  suggest 
enforced  systematic  reading  of  all  articles  particularly 
bearing  on  the  line  of  work  a  reader  is  immediately 
engaged  upon,  and  the  optional  reading  only  of  such 
other  articles  as  interest  him.  Some  engineers  are  om- 
nivorous readers  by  instinct,  but  it  is  to  be  doubted  if 
laborious  reading  of  all  kinds  of  engineering  articles 
all  the  time  is  advisable  for  anyone. 

The  matter  of  indexing  is  an  especially  difficult 
one  for  the  young  engineer  to  solve.  It  is  probably 
not  wise  for  him  to  indulge  extensively  in  card  indexes, 
filing  systems  and  the  like  for  topically  arranging  his 
valuable  technical  articles.  Few  men  know  very  early 
in  life  where  fate  and  interest  will  land  their  future 
attention,  and  filing  systems  and  special  indexes,  which 
are  expensive  and  time-consuming,  when  indulged  in 
without  definite  aim  nearly  always  quickly  become  too 
voluminous  and  thereby  useless.  If  any  suggestions 
are  made  along  this  line,  it  would  be  to  start  a  loose- 
leaf  notebook,  letter  size  (8T/>  inches  by  11  inches), 
and  note  in  it  (with  separate  pages  for  separate  sub- 
jects) only  what  appears  to  be  extremely  useful,  either 
in  exceedingly  brief  abstracts  from  articles,  or  dia- 
grams, costs,  etc.  These  notes  will  be  most  useful  if 
they  are  confined  to  that  kind  of  work  in  which  the 
compiler  is  immediately  engaged,  or  at  the  most,  work 
very  similar  to  his  own  which  has  perhaps  had  his  per- 
sonal inspection. 

The  young  engineer  is  tempted  to  read  much  about 
large  enterprises — the  Panama  Canal,  big  bridges,  as- 
tonishing tunnels,  great  dams,  etc.  This  does  no  harm 
and  probably  holds  his  interest  for  the  time  being,  but 
he  gradually  learns  that,  for  him  at  least,  the  chief 
value  of  the  technical  journal  does  not  lie  in  its  drama- 
tic side,  necessary  as  that  may  be  for  our  general  in- 
formation, interest  and  pleasure,  but  its  chief  vahfe  lies 
in  a  fund  of  small  things  which  make  up  the  routine 
work  of  the  ordinary  average  job.  These  are  to  be 
watched  for  and  noted,  as  practically  useful  to  the 
average  man. 

For  the  man  in  early  middle  life,  actively  engaged 
in  his  profession,  the  problem  with  respect  to  the  tech- 
nical journal  is  the  absence  of  time.  There  is  much  re- 
petition in  engineering  writing  and  in  the  production 
of  engineering  papers,  but  each  new  generation  needs 
the  same  drill  in  its  reading  as  did  its  predecessors. 
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and  each  year  a  vast  number  of  engineers  have  arrived 
at  that  degree  of  maturity  that  they  will  be  interested 
to  read  matter  that  constantly  impresses  them  and 
seems  to  them  new,  but  which  in  reality  has  already 
been  largely  well  written  long  ago.  The  mature  engi- 
neer will  note  that  a  large  amount  of  technical  litera- 
ture is  of  the  purely  descriptive  order,  merely  giving 
an  outline  of  work  that  has  been  accomplished,  with- 
out going  into  reasons  or  principles.  Such  reading  is 
valuable  and  useful,  but  has  its  limitations.  But  this 
class  of  engineer  will  bud  a  great  deal  of  material 
available  to  himself,  and  the  question  arises  what  he 
shall  do  with  material  which  lie  selects  as  important 
to  him. 

Several  courses  are  open  to  him  :  First,  he  may  rely 
on  his  memory  and  the  published  index  to  his  bound 
volumes.  It  is  probable,  however,  that  few  engineers 
make  practical  use  of  this  method.  Second,  he  may 
keep  a  special  card  index  of  important  data  and  refer- 
ence to  valuable  articles.  This  involves  labor  and  at- 
tention which  few  busy  men  can  give  and  which,  if 
done  by  assistants  or  librarians,  largely  loses  its  per- 
sonal value  to  the  one  who  needs  it.  There  is  an  ob- 
jection to  volume  indexes  that  the  bother  of  the  search 
is  so  discouraging  that  it  is  abandoned  in  about  one- 
half  the  suggested  attempts.  It  is  probably  safe  to 
Say  th.it  of  all  the  contrivances  for  indexing,  the  most 
difficult  to  handle  readily  and  examine  rapidly  is  the 
card  index  system.  Third,  he  may  abstract  important 
data  in  a  limited  way  on  loose-leaf  transparent  paper, 
standard  letter  size,  and  he  may  remove  or  detach  ar- 
ticles of  special  value  from  out  his  journals,  to  be  filed 
in  regular  office  file  systems  like  correspondence. 

The  writer  has  tried  all  of  the  above  methods  at 
considerable  cost  in  time  and  patience,  and  has  for 
many  years  settled  upon  the  third  method  above  out- 
lined. Willi  all  its  admitted  limitations,  it  seems  to 
be  the  best  fur  an  office  which  is  expected  to  find  out 
information  on  a  great  variety  of  subjects  in  a  limit- 
ed time  and  with  the  least  amount  of  effort.  Some 
descriptions  of  its  practical  workings  may  be  of  inter- 
est here : 

All  the  technical  papers  of  the  office  pass  on  to  the 
dole  of  the  head  of  the  office  and  are  at  least  looked 
over  (not  read)  by  him.  Articles  important  to  his 
particular  specialty  arc  checked  with  pencil,  and  arti- 
cles of  especial  interest  arc  looked  oxer  with  care  and 
double  checked.  Once  in  a  long  while  data  important 
enough  to  go  to  the  data  file  arc  noted.  This  is  either 
especially  abstracted  by  the  stenographer,  or,  if  a  dia- 
gram or  cost  data,  perhaps  traced  in  the  drafting  room  ; 
all  oyi  transparent  paper  for  copying  purposes.  Spe- 
cial data  of  this  kind  on  .X'j-inch  by  11-inch  sheets  are 
Bled  oil  the  office  data  file  (a  separate  but  common 
Standard  correspondence  file).  From  the  data  file 
loose-leaf  working  notebooks  are  made  up  from  blue- 
prints for  office  or  travel  purposes.  The)  are  altered, 
refilled,  amended  and  sorted  back  from  time  to  time  as 
needed  to  keep  them  of  usable  volume  and  usefully 
up-to-date. 

The  technical  journals,  with  checked  articles,  go  to 
the  office  clerk  or  the  stenographer  at  odd  hours,  or 
the  librarian  if  one  can  be  afforded, -and  the  useful  ar- 
ticles are  removed  by  tearing  them  out  with  a  ruler. 
They  are  folded,  usually  once,  to  standard  size,  with 
one  edge  lap  left  for  binding,  and  are  then  filed  in  a 
subject  index  lile,  like  current  correspondence.  The 
Dewey  decimal  system,  especially  arranged  for  the 
office,  is  used,  but  only  a-  a  general  subject  plan. 
W  hen  the  file  is  full,  portions  of  its  contents,  especially 


that  which  is  most  useful,  are  simply  bound  in  plain 
pasteboard  covers  and  placed  in  the  library  shelves, 
with  titles.  Such  a  book  (or  many  books)  would  con- 
tain all  the  recent  articles  thought  to  be  of  special 
value  on  a  given  single  subject.  The  remaining  por- 
tion of  the  technical  paper  is  thrown  away,  but  m  a 
large  office,  warranting  the  expense,  duplicate  bound 
copies  can  be  kept  as  well,  with  the  general  published 
index  as  their  key. 

The  objections  to  this  system  are,  that  it  is  too  ex- 
pensive for  any  but  the  most  important  offices  doing 
specialized  work ;  that  the  data  accumulate  too  fast 
unless  rigidly  kept  down  to  a  minimum,  and  that  it  re- 
quires some  personal  attention  of  the  head  of  the  office, 
a  competent  assistant  or  a  regular  librarian  employed 
for  the  purpose.  The  advantages  are  that  it  compels 
the  office  head  to  know  all  the  time  what  is  being 
published  in  current  engineering  literature,  if  only  by 
inspection;  that  it  removes  all  intervening  indexes  be- 
tween the  searcher  and  the  final  repository  in  bound 
volumes;  that  it  keeps  one's  library  usefully  up-to- 
date  on  all  lines  in  which  he  should  be  especially  in- 
terested, and  it  is  economical  of  final  shelf  room  and 
cost. 

Obviously,  one  should  not  start  so  elaborate  a  sys- 
tem as  this  unless  he  is  fairly  sure  of  the  special  line 
of  engineering  to  which  his  life  will  be  devoted.  It  is 
not  to  be  recommended  to  the  young  man,  but  on!) 
to  the  mature  man  of  early  middle  life  when  his  work 
thoroughly  indicates  the  necessity  for  it.  It  is,  how- 
ever, absolutely  essential  to  the  specialist.  Not  a  few 
consulting  engineers  use  this  standardized  system  in- 
terchangeably, particularly  the  data  file,  thereby  great- 
ly increasing  its  usefulness  to  each  other  as  a  joint 
effort. 

To  the  mature  and  experienced  engineer  of  ad- 
vancing years,  the  technical  journal  again  becomes  a 
technical  newspaper  of  great  personal  interest  and 
deep  satisfaction,  lie  is  now  chiefly  interested  in  the 
human,  personal  and  ethical  side  of  the  work,  and  he 
realizes  that,  though  he  may  have  seemed  to  others 
and  even  to  himself  to  have  been  striving  all  these 
years  for  emolument,  as  a  matter  of  fact,  the  deep 
and  abiding  motive  of  his  life  work  has  been  the 
pleasures  of  being  needed  and  the  jov  of  being  use- 
ful. 


Detailed  comparisons  of  the  cost  of  hauling  by 
teams  and  motor  trucks,  made  by  the  Chicago  Muni- 
cipal Market  Commission,  indicate  that  with  the  form- 
er the  cost  is  17^4  cents  per  ton-mile,  while  with  the 
latter  the  cost  is  only  1 1  J4  cents.  It  is  estimated  that 
two-thirds  of  the  time  is  spent  in  loading,  unloading 
and  traffic  delays. 


The  cause  of  the  cracking  of  reinforced  concrete 
when  the  reinforcing  material  discharges  current  into 
the  concrete  has  been  found  to  be  the  formation  of 
rust  upon  the  anode.  In  the  report  of  the  Committee 
on  Electrolysis  at  the  Atlantic  City  Convention  of  the 
International  Association  of  Municipal  Electricians, 
Mr.  Leon  Taylor,  the  chairman,  stated,  on  the  author- 
ity of  the  Bureau  of  Standards,  thai  this  formation 
of  rust  takes  place  only  at  temperatures  around  UK) 
(leg.  Fahr.,  and  that  damage  to  the  concrete  is  there 
fore  not  to  be  expected  unless  the  density  of  the  dis 
charge  is  very  high,  or  some  other  conditions  keep  the 
concrete  above  the  critical  temperature.  The  addi- 
tion of  a  traction  of  1  per  cent,  of  salt  to  concrete  in- 
creases its  conductivity  and  destrovs  the  passivitv 
of  the  iron. 
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Suggested  Design  in  Reinforced  Concrete  for 
Proposed  Bloor  Street  Viaduct,  Toronto 


TIM  growth  oi  the  suburbs  of  the  city  of  Toron- 
to has  created  an  urgent  need  for  the  develop- 
ment of  transportation  facilities  across  the 
Don  River  valley.  This  requirement  is  cater- 
ed for  by  the  linking  of  Bloor  street  with  Danforth 
avenue  by  a  viaduct  which  will  accommodate  the 
traffic  of  the  northern  portion  of  the  city,  avoiding  a 
considerable  detour  and  at  the  same  time  relieving 
congestion  on  the  Queen  and  Gerrard  street  bridges, 
which  take  care  of  the  traffic  of  the  southern  part  of 
the  city  adjacent  to  the  waterfront. 

The  project  calls  for  the  construction  of  two 
bridges,  one  approximately  1,600  ft.  long,  and  another 
approximately  700  ft.  long.  The  remainder  of  the 
work  consists  of  grading  the  hillside.  Tenders  have 
been  called  for  the  construction  of  both  bridges. 

The  character  of  the  development  of  the  district 
adjacent  to  this  viaduct  is  a  matter  of  great  importance 
to  the  city,  as  the  location  forms  a  very  desirable  site 
for  high-class  residences.  The  adjoining  district  of 
Rosedale  is  occupied  entirely  by  this  type  of  residence 
and  ranks  high  among  the  best  residential  districts  of 
Toronto. 

In  such  a  district  it  is  essential  that  the  architec- 
tural features  of  the  structure  be  given  the  closest 
consideration,  as  the  expenditure  of  a  fair  sum  of 
monev  in  this  direction  will  make  many  thousands  of 
dollars'  difference  to  the  value  of  adjacent  property 
and  a  proportionate  difference  to  the  city's  revenue 
from  that  property. 

There  appears  to  be  inadequate  knowledge  among 
engineers  and  the  general  public  as  to  the  develop- 
ment of  reinforced  concrete  construction,  especially 
relating  to  bridges 

It  is  of  interest  to  note  that  to  the  designs  of  one 
firm  alone,  1744  bridges  have  been  built  over  a  period 
from  the  year  1895  to  the  year  1912. 

No.  of  Henr eMque 


year  bridges  erected 

  -! 

  8 

  14 

-    'I 

 '   41 

  55 

  64 

  s4 

  96 

  106 

  132 

  178 

  168 

  t40 

  160 

  172 

    168 

  122 


Grand  total  to  end  of  1912    1,744 


These  returns  show  clearly  that  there  is  no  founda- 
tion for  the  idea  that  reinforced  concrete  bridge  con- 
struction is  still  in  an  experimental  stage.  Moreover, 
considering  for  instance  one  bridge,  the  tests  given 
below  prove  that  the  designers  have  achieved  a  high 
state  of  development  and  efficiency,. 


The  Risorgimento  Bridge  over  the  Tiber  at  Rome 
was  completed  on  the  Hennebique  system  of  ferro- 
con Crete  construction  in  May,  1911,  and  is  now  about 
three  and  one-half  years  old.  It  is  328  ft.  clear  span, 
65  ft.  wide  over  all,  carrying  ordinary  roadway  traffic 
and  double  electric  car  tracks.  This  is  the  longest 
span  ferro-concrete  biidge  in  the  world. 

Preliminary  tests  were  conducted  in  April,  1911, 
with  the  following  loads: — 

Rolling  load,  168  tons,  consisting  of  seven  steam 
r<  illers  and  a  large  tree  trunk  on  a  special  wagon  drawn 
by  sixteen  horses.  This  was  an  exhibit  at  the  Inter- 
national Exhibition  at  Rome. 

Deflection  was  as  follows : — 


/n 

/ 

Official  tests  conducted  May  8-11  under  the  super- 
vision of  a  special  commission,  consisting  of  Com- 
mander-Engineer Ceradini,  Director  of  the  School  of 
Engineers,  Rome;  Cavalier  Guidi,  Professor  of  the 
Course  of  Construction  of  the  Polytechnic  School, 
Turin  ;  and  Commander  Engineer  Rinaldi,  Assistant 
Director  of  the  Italian  State  Railways. 

Test  (a)  One-half  of  the  bridge  (crown  to  spring- 
ing) was  loaded  to  127  lbs.  per  square  foot  with  de- 
flection as  follows : — 


C~<frs?  of  rfri^h  . 
Zf//'  hona1  hounch.  ... 

Of 

*T/jor> 

a--> 

/&•/ 

SSy  „ 

/ 

7<S34 

/•oo 

'37 

Test  (b).  The  complete  area  of  the  bridge  was 
loaded  to  127  lbs.  per  square  foot,  the  total  load  ap- 
plied being  approximately  1,370  tons. 

Deflection  was  as  follows  : — 


Caso^    of   S?f-<?/7     .  .  . 
/&/qh/~  />ano/  frocmcf?    . . . 

s&fa/)  or/Ton 
of 

j~2  2 

Jr/oS 

/<S  2 

/<?/ 

Test  (c).  Load  of  127  lbs.  per  square  foot  retained 
on  footpaths,  and  bridge  traversed  by  three  steam  roll- 
ers abreast  (total  weight  approximately  52  tons). 

These  road  rollers  were  driven  four  times  across 
the  bridge  in  each  direction,  the  instruments  giving 
consistent  diagrams,  demonstrating  the  absolute  elas- 
ticity of  the  construction  and  showing  clearly  the  ab- 
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Perspective  view  looking  from  location  North-East  of  the  site. 


True  elevation  and  plan  of  viaduct  drawn  to  scale  showing  architectural  treatment. 
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sencc  of  permanent  deformation.  The  maximum  de- 
flections registered  were  as  follows: — 


__/____ 

■J  9 

a*  M 

Test  (d).  Vibration  tests  were  conducted  on  July 
14,  1911.  Companies  of  soldiers  were  marched  across, 
the  pace  being  increased  until  the  maximum  vibra- 
tions were  obtained.  With  1.100  men  marching  at 
"quick  step"  the  maximum  deflection  registered  at 
crown  of  arch  was  2  millimetres,  =  approximately 
5  64ths  of  an  inch,  =  1/50,000  of  the  span.  For  the 
same  number  crossing  the  bridge  at  "the  double"  the 
maximum  deflection  was  2.5  millimetres,  =  approx. 
7/64ths  of  an  inch,  =  1/40,000  of  the  span. 

These  figures  are  so  striking  that  no  comment  is 
necessary. 


Differences  of  temperature  have  much  less  effect 
on  reinforced  concrete  construction  than  on  a  steel 
structure.  It  appears  that  the  co-efficient  of  conduc- 
tivity of  steel  is  about  thirty-three  times  that  of  re- 
inforced concrete. 

Reinforced  concrete  bridges  have  been  constructed 
all  over  the  world  and  have  proved  themselves  cap- 
able of  withstanding  the  severest  climatic  conditions. 

We  illustrate  herewith  the  designs  of  Messrs.  L. 
G.  Mouchel  &  Partners,  Limited  (Hennebique  Ferro- 
concrete), for  the  Bloor  Street  Viaduct,  Toronto.  The 
contractors  tendering  on  these  designs  were  Messrs. 
William  Cowlin  &  Sons,  Toronto. 

These  views  show  fully  the  adaptability  of  rein- 
forced concrete  to  the  surroundings  and  the  way  in 
which  it  lends  itself  to  architectural  treatment. 

The  interesting  feature  of  this  design  is  that  the 
subway  tracks  are  entirely  enclosed,  reducing  the 
effect  of  climatic  conditions  to  a  minimum.  No  snow 
or  ice  can  lodge  in  the  structure  to  add  to  the  dead 
weight.  The  tracks,  wiring,  water  and  gas  mains,  etc., 
are  housed  within  the  structure  and  are  readily  access- 
ible and  protected. 


Paints  for  Cement  and  Concrete  Surfaces 


Specially  Contribute 

THE  great  number  of  uses  to  which  Portland 
cement  has  been  adapted  in  recent  years, 
has  created  a  persistent  demand  for  paints 
suitable  for  decorating  and  waterproofing 
cement.  The  other  methods  involve  the  external  ap- 
plication of  substances  to  the  cement  after  the  man- 
ner of  paints.  The  difficulty  is  to  find  a  standard 
paint  that  will  be  suitable  for  all  kinds  of  cement 
work,  and  at  the  same  time  be  durable.  If  all  ce- 
ments were  of  the  same  chemical  composition  the 
problem  could  be  easily  solved,  since  the  durability 
of  the  paint  would  be  governed  only  by  external  con- 
ditions, such  as  moisture,  smoke,  salt,  chemical  fumes, 
and  other  atmospheric  impurities.  The  chemical  com- 
position of  cement,  however,  is  by  no  means  a  con- 
stant factor,  and  the  limitless  variations  in  the  phy- 
sical and  chemical  constitution  of  cement  mixtures, 
renders  the  standardization  of  cement  paints  almost 
impossible. 

In  order  to  understand  the  difficulty  that  faces 
the  would-be  painter  of  cement,  it  is  necessary  to 
know  something  of  the  chemical  action  that  takes 
place  when  cement  sets.  The  exact  composition  of 
Portland  cement  has  not  yet  been  determined,- and 
consequently  the  reactions  that  take  place  when 
water  is  mixed  with  it  can  only  be  surmised. 

Many  researches  have  been  undertaken  to  deter- 
mine what  takes  place  in  the  setting  of  cement,  and 
whilst  authorities  differ  on  the  subject,  they  are  all 
agreed  that  Calcium  Hydroxide  is  one  of  the  result- 
ant compounds. 

The  experiments  conducted  by  the  Russian  chem- 
ist Liamin  tend  to  show  that  calcium  hydroxide  to 
the  extent  of  3.2  per  cent,  is  present  in  a  crystalline 
state  in  cement  seven  days  old.  At  the  end  of  one 
year  the  same  investigator  found  that  the  percentage 
of  hydrated  lime  had  increased  to  32  per  cent.  These 
facts  have  a  most  important  bearing  upon  the  sub- 
ject of  cement  paints. 

The  presence  of  lime  in  the  cement  is  a  disturbing 
factor  in  the  durability  of  oil  paints,  .for  lime  reacts 
upon  the  various  oleaginous  constituents;  saponifying 
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them,  and  forming  a  soap  that  is  largely  instrumental 
in  hastening  the  disintegration  of  the  pigments. 

In  order  to  combat  the  sponification  of  oils  in 
paint  a  preliminary  treatment,  with,  the  object  of 
neutralizing  the  activity  of  the  lime,  has  been  tried 
out,  with  very  successful  results.  One  of  the  best- 
known  of  these  treatments  was  suggested  by  Mac- 
nichol,  and  consists  in  the  application  of  a  25  per  cent, 
solution  of  zinc  sulphate  as  an  undercoat  to  the  paint. 
When  zinc  sulphate  is  applied  to  cement  chemical 
changes  occur  resulting  in  the  formation  of  two  inert 
substances,  calcium  sulphate  and  zinc  hydroxide.  The 
lime  being  now  "killed"  it  is  safe  to  apply  good  oil 
paints  without  fear  of  non-durability. 

It  is  also  claimed  for  the  Macnichol  process  that 
cement  can  be  successfully  painted  before  it  is  thor- 
oughly dried  out,  but  such  procedure  would  appear 
unwise. 

Probably  zinc  oxide  ground  in  pure  linseed  oil  is 
the  best  single  pigment  paint  that  can  be  applied  to 
cement,  especially  where  the  cement  is  exposed  to 
the  smoke  of  towns.  The  formation  of  sulphides 
causes  the  gradual  blackening  of  lead  paints,  but 
since  the  sulphide  of  zinc  is  white  the  change  from 
oxide  to  sulphide  is  not  apparent. 

In  the  North  of  Ireland,  cement-coated  houses  are 
numerous,  and  experience  has  taught  the  owners  that 
the  best  way  to  treat  the  exterior  walls  is  to  let  them 
thoroughly  dry  out,  before  applying  any  protective 
materials.  When  once  dry  the  cement  is  painted  with 
pure  boiled  linseed  oil,  which  darkens  the  appearance 
very  considerably,  but  this  dark  appearance  passes  off 
in  a  short  time.  This  preliminary  treatment  with  oil 
serves  two  purposes :  it  renders  the  walls  impervious 
to  the  moisture  so  prevalent  in  Ireland,  and  it  neu- 
tralizes the  lime.  After  one  or  two  years  the  cement 
is  in  excellent  condition  for  painting  and  two  coats  of 
good  paint  have  been  known  to  last  many  years  with- 
out showing  any  lack  of  durability. 

In  Larne,  Ireland,  many  of  the  better  class  houses 
are  painted  with  red  oxide  of  iron  paint  and  the  re- 
sults have  been  most  satisfactory,  in  some  instances 
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the  paint  appeared  as  good  as  new  after  years  of  ex- 
posure. 

Many  patent  paints  have  been  marketed  with  great 
promise  of  success,  but  the  ideal  paint  has  yet  to  be 
brought  forward.  Some  of  these  paints  contain  resin, 
which  is  durable  but  unsatisfactory  on  account  of  its 
brittle  nature. 

Licmid  hydrocarbons  have  been  tried  as  a  means  of 
waterproofing  cement,  but  the  thin  film  of  paraffin 
that  covers  the  surface  is  not  calculated  to  permanent- 
ly resist  the  influence  of  moisture.  Coal  tar,  asphalt- 
urn  in  solution,  and  various  forms  of  pitch  are  utilized 
in  other  methods,  but  these  substances,  like  resin,  are 
too  brittle  and  inelastic,  and  consequently  very  often 
fail  to  prove  durable  and  weather-resisting. 

One  of  the  best  suggestions  advanced  to  protect 
cement  from  the  elements  is  based  upon  the  fact  that 
the  fatty  materials  in  soap  enter  into  chemical  com- 
bination with  the  calcium  hydroxide,  forming  calcium 
stearate,  a  waterproof  compound. 

In  the  Sylvester  process  the  cement  is  treated  with 
alternate  coats  of  alum  in  solution,  and  soap.  As  the 
result  of  this  treatment  two  compounds  are  formed — 
calcium  stearate  and  aluminum  hydroxide,  both  of 
which  are  capable  of  resisting  water. 

Attempts  have  also  been  made  to  utilize  casein 
but  it  is  entirely  unsuited  for  the  purpose,  it  being 
porous  and  apt  to  decompose  in  the  presence  of  moist- 
ure. 

Soluble  silicates,  such  as  sodium  silicate  (water 
glass )  form  the  bases  of  other  waterproofing  com- 
pounds, the  efficiency  of  these  substances  being  due 
to  the  formation  of  mono  silicate  of  sodium,  a  gelatin- 
ous precipitate  that  fills  the  surface  irregularities  of 
the  cement. 

The  tendency  of  all  recent  research  in  cement 
work  is  to  establish  the  fact  that  the  best  results  in 
the  painting  of  cement  and  concrete  surfaces  are  ob- 
tained by  the  application  of  a  priming  coat  of  some 
efficient  neutralizing  agent  such  as  zinc  sulphate. 

Individual  experiments  have  sometimes  led  the 
builder  to  believe  that  paint  will  be  quite  permanent 
on  dry  cement  without  any  preliminary  treatment. 

It  is  a  simple  precaution,  however,  to  treat  the  sur- 
face with  a  solution  of  sulphate  of  zinc  and  it  is  bet- 
ter to  be  .penny  wise  than  pound  foolish. 


The  Wielder  of  the  Weapon 

B KHAKI. Mi  away  from  the  usual  technical  sub- 
jects, Prof.  N.  E.  T.  liaultain,  of  Toronto 
University,  on   November    5  read    a  paper, 
"The  W  ieldcr  of  the  Weapon,'  at  the  month- 
ly meeting  of  the  Canadian  Society  of  Civil  Engineers, 

Montreal.  This  dealt  with  the  status  of  the  engineer, 
his  relation  to  the  public,  and  the  need  for  more  pub- 
licity as  a  means  of  raising  the  status.  Professoi 
liaultain  contrasted  the  position  of  other  professional 
men,  such  as  lawyers  and  doctors,  with  that  of  the  en- 
gineer, tin-  former  being  more  in  the  public  eve  by 
reason  of  the  nature  of  their  work.  To-day  the  engl 
iteer  was  forcing  the  conveniences  of  man  from  nature 
I  lis  weapons  were  science,  and  the  wielding  was  his 
own,  bttt  he  was  s(i  engrossed  in  his  work  of  getting 
results  that  the  public  valued  the  outcome  without 
recognizing  the  man  who  brought  them  forth. 

This  modesty  of  the  engineers,  I'rof.  liaultain  said, 
extended  e\eil  t<>  their  spro  h  ami  dress.  |  |u.  cilgincci 
talked  in  blue  prints  and  spcciln  atioiis,  while  his  dress 
was  fitted  for  hard  w<>rk  rather  than  for  telling  the 


public  what  sort  of  a  man  he  was.  The  law  had  its 
spectacular  trappings  and  oratory,  while  soldiers  ad- 
vertised themselves  with  gold  lace,  feathers  and  uni- 
forms. But  the  engineers,  who  were  doing  much  more 
useful  constructive  work,  had  no  such  means  of  ad- 
vertising. 

As  to  publicity,  he  admitted  that  this  was  a  diffi- 
cult matter,  but  argued  that  a  paper  publicity,  which 
would  educate  the  public  to  a  better  appreciation  of 
the  engineer,  would  be  a  great  help  to  the  younger  men 
entering  the  profession.  The  real  problem  was  to  find 
suitable  publicity.  As  one  means  he  suggested  the 
passing  of  legislation  compelling  municipal  engineer- 
ing work  to  be  done  by  engineers  of  a  certain  stand- 
ing, while  the  publication  of  a  code  of  ethics  might 
aid. 

In  this  matter,  he  said,  they  must  emphasize  the 
man,  the  wieldcr  of  the  weapon,  who  did  not  use  the 
products  of  science  for  exhibition  purposes,  but  turned 
them  to  practical  use.  The  men  who  could  do  this 
were  as  worthy  of  high  places  as  the  men  who  could 
make  the  weapons,  no  matter  how  beautiful  they 
might  be.  This  wielding  of  the  weapon  of  science,  as 
applied  to  the  needs  of  mankind,  was  so  new  and  grow- 
ing so  rapidly  that  no  one  had  a  comprehensive  view 
of  it,  and  he  left  it  with  his  auditors  whether  the  engi- 
neer did  not  need  some  higher  approval  from  his  fel- 
low-men. 

In  the  discussion  which  followed,  there  was  almost 
unanimous  approval  of  the  views  of  I'rof.  liaultain. 
It  was  pointed  out  that  this  was  a  very  old  subject,  but 
none  the  less  it  was  of  great  importance  to  the  pro- 
fession. 

The  President,  -Mr.  M.  J.  Butler,  emphasized  the 
point  that  engineers  did  not  occupy  the  position  in  the 
public  eye  that  they  were  entitled  to,  and  it  was,  he 
felt,  largely  their  own  fault.  Men  had  been  striving 
after  the  dollar,  but  as  the  result  of  this  war  il  was 
probable  that  better  ideals  would  prevail  in  the  near 
future. 

Mr.  \Y.  J.  Prancis  spoke  of  the  indignities  that 
some  of  their  members  had  suffered  at  the  hands  of 
municipalities,  and  suggested  that  this  subject  might 
he  taken  up  by  the  Society.  Mr.  Francis  alluded  to 
the  practice  of  many  young  men  fresh  from  college 
setting  up  as  consulting  engineers,  a  practice  which  he 
believed  was  detrimental  to  the  profession,  lie  also 
condemned  the  idea  of  engineers  competing  for  work, 
and  alluded  with  approval  to  a  circular  issued  by  the 
Institute  of  Civil  Engineers,  London,  strongly  object- 
ing to  this  method  of  employing  engineers. 

Mr.  Julian  C.  Smith  said  that  engineers  should  dis- 
cuss Government  and  municipal  schemes  before  these 
schemes  were  put  into  operation,  lie  believed  that 
this  would  be  to  the  advantage  of  the  public.  Many  en- 
gineers were  employed  by  corporations,  ami  from  the 
nature  of  their  work  it  was  inevitable  that  these  engi- 
neers should  not  he  largely  before  the  public. 

Messrs,  R,  A.  Ross,  C.  A.  Eraser,  J.  Pairbairn,  W. 
F.  (Jniacke,  and  Dr.  Porter  also  took  part  in  the  dis- 
cussion. 

The  spandrel  or  lace  walls  of  a  concrete  arch  ma\ 
he  carried  up  at  the  same  time  as  the  arch  ring  is  laid. 
«ir  may  be  connected  with  it  later  by  leaving  short 
lengths  of  steel  projecting  radially  from  the  concrete 
of  the  arch.  Some  engineers  require  thai  arch  center- 
ing shall  be  lowered  sufficiently  to  allow  the  arch  un- 
to assume  its  permanent  set  before  parapet  walls  are 
placed. 
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The  Functions  of  a  Municipal  Engineer 

The  M  >re  Important  Duties  Outlined,  Particularly  in  Reference  to  Water- 
Works  Engineering  —Use  of  Reinforced  Concrete  in  Reservoir  Construction 

By  Prof.  E.  R.  Matthewst 


NO  branch  of  engineering  is  more  important 
than  that  connected  with  municipal  work, 
and  the  position  of  engineer  to  a  corporation 
is  becoming  more  responsible  every  year. 
I  believe  the  time  is  fast  approaching  when  the 
municipal  engineer  will  be  an  official  who  will  reap 
the  advantages  of  a  pension,  and  who  will  be  given 
"security  of  tenure"  by  the  Government.  On  the 
other  hand,  the  time  has  arrived  when  no  one  should 
be  allowed  to  hold  an  appointment  as  municipal  en- 
gineer to  a  corporation  (who  has  not  hitherto  done  so) 
unless  he  can  show  that  he  has  had  a  theoretical  train- 
ing as  well  as  practical  experience. 

Chief  Duties  of  a  Municipality 

Whether  coast  or  inland  town,  the  chief  duties  of 
a  municipality  are: — 

(1)  To  supply  pure  water  for  the  use  of  its  inhabi- 
tants. 

(2)  To  provide  a  proper  sewerage  system  with 
sewage  disposal  works. 

(3)  To  construct  suitable  streets  and  highways, 
and  to  maintain  these. 

i4i  In  many  towns  to  put  down  and  maintain  a 
tramway  system. 

(5)  To  adopt  a  proper  method  of  collecting  and 
disposing  of  house  refuse. 

(6)  To  establish  a  satisfactory  system  of  street 
lighting. 

In  addition  to  these  and  many  other  duties  which 
he  has  to  perform,  the  municipal  engineer  has  now  to 
prepare  for  his  corporation  town  planning  schemes, 
and  in  preparing  these  he  must  be  able  to  look  ahead, 
chiefly  from  an  engineering,  point  of  view,  and  to  an- 
ticipate the  requirements  of  the  town,  say,  twenty  to 
thirty  years  hence.  He  will  therefore  have  to  be  a 
man  who  dreams  dreams  and  sees  visions.  But,  in 
preparing  a  town  planning  scheme,  I  certainly  think 
that  he  should  work  in  conjunction  with  an  architect, 
for,  after  all,  town  planning  is  more  of  an  architectural 
matter  than  an  engineering.  The  Institution  of  Muni- 
cipal and  County  Engineers  have  recently  decided  to 
grant  a  certificate  or  diploma  in  "Town  Planning," 
which  is  to  be  obtained  by  examination.  This  is  a 
step  in  the  right  direction. 

The  introduction  of  reinforced  concrete  in  engineer- 
ing construction  makes  it  very  necessary  that  he  shall 
be  acquainted  with  this  material,  and  understand  how 
to  calculate  the  strength  of  it  under  various  condi- 
tions. 

It  is  also  extremely  necessary  that  the  municipal 
engineer  should  have  a  thorough  knowledge  of  build- 
ing construction,  for  -while  he  must  not  claim  to  be 
an  architect — for  that  is  not  his  profession,  and  my 
experience  has  been  that  the  man  who  is  a  good 
architect  is  a  poor  engineer — nevertheless,  he  will  usu- 
ally be  responsible  for  the  inspection  of  new  buildings. 
He  will  often  have  to  advise  his  council  as  to  whe- 
ther or -not  a  rolled  steel  ioist  of  a  certain  section 
will  be  sufficiently  strong  to  carry  a  wall  that  is  to 
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rest  upon  it,  or  upon  some  other  equally  important 
point,  and  it  will  frequently  happen  that  he  will  have 
to  settle  a  dispute  between  an  architect  and  a  con- 
tractor relative  to  the  strength  of  some  part  of  a  struc- 
ture. 

Chief  Duties  of  Municipal  Engineers 

It  will  be  quite  impossible  for  us  to  deal  with  the 
manifold  phases  of  a  municipal  engineer's  work, 
which  I  have  named.  We  will  therefore  confine  our 
attention  to  the  chief  duties  of  a  municipality  as  al- 
ready set  out,  and  discuss  two  or  three  matters  Which 
come  under  one  or  other  of  these  heads. 

"Scientific"  Street  Watering 

That  the  ordinary  humdrum  task  of  street  water- 
ing may  be  carried  out  scientifically  may  seem  a  some- 
what remote  possibility,  but  this  is  not  so.  It  is  pain- 
ful to  observe  the  waste  of  water  and  labor  which 
occurs  in  the  usual  methods  adopted  in  street  water- 
ing. Take  a  concrete  case.  Here  is  an  ordinary  mac- 
adam road,  38  ft.  wide.  The  water  cart  with  its 
spreaders  is  able  to  water  a  width  of  road  each  time 
of,  say,  16  ft.  Assume  that  the  old-fashioned  spreaders 
are  in  use,  which  do  not  admit  of  One  side  being  shut 
off  and  the  other  only  in  operation ;  the  result  is  that, 
to  water  the  road  the  full  width  of  38  ft.,  the  water 
cart  must  pass  over  the  road  three  times.  But  16  x  3 
equals  48,  and  all  we  require  to  water  is  38  ft. ;  there- 
fore 10  ft.  of  the  road  is  watered  needlessly.  Water  is 
thus  wasted  and  labor,  and  the  use  of.  the  horse,  which 
might  have  been  otherwise  employed.  The  method 
I  have  adopted  in  watering  a  road,  say,  of  that  width, 
is  to  water  the  sides  of  the  road,  including  the  chan- 
nels, and  to  leave  the  centre  of  the  road.  I  find  that 
the  dust  on  a  road  does  not  accumulate  in  the  centre, 
but  blows  towards  the  channels,  and  this  is  where  the 
watering  is  needed.  The  centre  strip  of  the  road  need 
not,  indeed,  be  watered.  The  Westminster  City  Coun- 
cil, I  notice,  are  using  a  very  useful  motor  vehicle  in 
the  shape  of  a  cylindrical  water  cart,  which  probably 
holds  1,000  or  more  gallons  of  water,  and  this  vehicle 
flushes  the  channels  of  the  road  in  a  very  rapid  way. 
I  advocate  the  use  of  such. 

I  now  propose  to  deal  briefly  with  another  branch 
of  municipal  engineering — namely,  waterworks  engi- 
neering. 

Use  of  Reinforced  Concrete  in  Reservoir  Construction 

First  let  me  set  out  some  of  the  advantages  of  using 
this  material. 

There  is  a. growing  tendency  on  the  part  of  engi- 
neers, especially  in  America  and  on  the  Continent  of 
Europe,  to  construct  service  reservoirs  in  reinforced 
concrete.  A  notable  example  of  this  may  be  quoted 
in  the  case  of  the  new  reservoir  recently  constructed 
at  San  Francisco.  Mr.  Shaughnessy,  the  city  engineer 
of  San  Francisco,  has — wisely,  I  think — used  rein- 
forced concrete  in  the  construction  of  this  reservoir. 
The  advantages  of  using  this  mateiial  for  this  purpose 
are  many: — ■ 

(a)  There  is  a  saving  in  first  cost. 

(b)  A  reservoir  built  in  this  material  occupies  less 


THE    CONTRACT  RECORD 


»4°3 


space  than  one  constructed  in  masonry  or  brickwork, 
or  a  combination  of  both. 

'(c)  It  can  more  easily  be  made  watertight. 

(d)  It  increases  in  strength  with  age. 

(e)  There  is  less  likely  to  be  vegetation  upon  the 
face  of  the  walls. 

(f)  Practically  no  cost  in  maintenance. 

Circular  vs  Rectangular  Reservoirs 

In  the  United  States  most  of  the  modern  reser- 
voirs are  circular  in  plan.  Reservoirs  of  this  shape 
are  seldom  constructed  in  this  country,  British  engi- 
neers preferring  a  rectangular  structure.  I  recom-' 
mend  the  circular  shape,  the  chief  advantage  being 
that  when  of  this  shape  no  angles  occur,  so  that  the 
reservoir  wall  can  be  built  without  a  joint.  This  is  a 
great  advantage,  for  one  often  finds  that  when  leakage 
occurs  in  a  reservoir  it  can  be  traced  to  the  point  where 
the  walls  join.  Circular  reservoirs,  because  of  their 
circular  form,  are  also  better  adapted  to  withstand 
external  earth  pressure ;  they  are  cheaper  than  rec- 
tangular ones. 

The  San  Francisco  new  reservoir  previously  refer- 
red to  is  a  good  illustration  of  the  circular  type  of 
reservoir.   This  may  be  briefly  described  as  follows: — 

The  reservoir  was  completed  about  two  years  ago. 
It  is  known  as  the  "Twin  Peaks"  reservoir,  and  is  a 
good  example  of  what  may  be  done  in  reinforced  con- 
crete. It  is  oval  in  plan,  and  divided  into  two  parts 
by  a  rein  forced-concrete  dam.  The  reservoir  is  situ- 
ated 750  ft.  above  the  business  section  of  the  city, 
and  is  part  of  the  high-pressure  system  for  fire-ex- 
tinguishing purposes  established  in  consequence  of  the 
terrible  fire  of  1906.  The  dimensions  of  this  reservoir 
are  370  ft.  by  25  ft.  S  in.  area,  and  the  depth  of  water 
all-.wed  for  is  27  ft.,  or.  a  capacity  of  11,000,000  gal- 
lons. The  buttresses  of  the  dam  are  spaced  at  9-ft. 
centres  on  both  sides  of  the  wall.  They  are  1  Ft.  in 
thickness,  and  13  ft.  wide  at  the  base. 

Watertight  Reservoirs 

Referring  to  the  leakage  of  reservoirs,  we  would 
say  that  this  is  a  problem  which  has  engaged  the 
serious  attention  of  engineers  for  many  years  past. 
Reservoirs  have  been  constructed  in  what  appeared  t<p 
be  a  substantial  manner,  on  a  good  foundation,  and 
at  a  cost  of  many  thousands  of  pounds,  but  they  have 
never  ceased  to  leak,  and  while  many  attempts  at 
remedying  the  leakage  have  been  made,  these  con- 
structions arc  looked  upon,  from  an  engineering  point 
of  view,  as  a  failure. 

I  know  of  no  type  of  reservoir,  however,  which  is 
more  likely  to  he  watertight  than  that  constructed  of 
reinforced  concrete,  provided  the  reservoir  is  properly 
constructed  and  expansion  joints  are  inserted  in  suit- 
able positions  both  in  the  walls  and  floor  of  the  reser- 
voir, and  if  suitable  material  is  used  for  the  concrete, 
and  the  walls  are  not  less  than  a  minimum  thickness 
of  5  in.,  and  are  well  reinforced,  and  that  the  depth 
of  water  in  the  reservoir  docs  not  exceed,  say,  30  ft. 

The  thickness  of  the  floor  will  depend  entirely  upon 
the  sub-foundation.  This  floor  may  be  either  of  plain 
or  reinforced  concrete;  if  the  latter  and  the  sub- 
foundation  is  good,  the  thickness  of  floor  should  not 
be  less  than  6  in.  for  a  depth  of  water  up  to  15  ft.,  and 
9  in.  for  a  depth  ranging  from  15  ft.  to  25  ft.,  and  12 
in.  from  25  ft.  to,  say,  35  ft.  In  every  case  it  is  assumed 
that  the  floor  is  well  reinforced  In  order  that  the 
reservoir  may  be  watertight,  in  addition  to  the  before- 
named  precautions,  great  t  in  must  he  taken  as  to 
the  properties  used  in  the  concrete  I  would  suggest 
that  never  should  a  weaker  mixture  be  used  than  1  :2:4, 


and  where  the  depth  of  water  to  be  stored  is  not  less 
than,  say,  20  ft.,  I  would  recommend  a  mixture  of 
1  :ly2 :3.  The  materials  should  be  very  carefully 
graded,  as  most  of  the  trouble  in  reservoir  work  oc- 
curs where  this  has  been  imperfectly  done. 

I  also  recommend  for  reservoir  work  that  a  wet 
mixture  shall  always  be  used,  and  while  a  dry  mix- 
ture may  show  a  better  result  as  regards  its  strength 
in  compression,  and  a  plastic  mixture  may  also  give 
better  results  in  this  way,  still  a  wet  mixture  more 
perfectly  prevents  leakage,  and  on  that  account  should 
always  be  used. 

Not  only  so,  but  with  a  wet  mixture  the  reinforce- 
ment is  better  covered.  I  have  seen  reinforced-con- 
crete  work  where  a  fairly  dry  mixture  had  been  used, 
and  where  occasion  had  arisen  for  the  breaking  up  of 
the  concrete,  where  the  reinforcement  in  places  had 
not  been  covered  in  the  least  degree  by  the  concrete. 
This  had  occurred,  first,  because  the  mixture  was  too 
dry,  and,  secondly,  because  the  aggregate  used  was 
too  large.  In  practice  the  concrete  should  be  of  such 
a  consistency  that  every  portion  of  the  reinforcement 
will  be  well  covered,  and  every  crevice  filled. 

Not  only  is  this  obtained  by  using  a  wet  mixture, 
but  with  such  a  mixture  when  the  forms  are  removed 
there  is  a  smooth  face  to  the  concrete,  and  on  this 
account  also  it  is  wise  that  the  mixture  should  be  fairly 
wet.  Care,  however,  must  be  taken  to  see  that  it  is 
not  too  wet.  It  is  possible  for  too  large  a  quantity 
of  water  to  be  added  so  that  the  grout  will  run  through 
the  joints  in  the  forms,  and  escape  from  the  wall;  on 
no  account  should  this  occur.  If  reservoir  walls  are 
constructed  with  a  mixture  of  1  :2  :4.  the  ultimate 
strength  of  this  concrete,  assuming  well-graded  stone 
and  sharp  sand  is  used  as  the  aggregate,  will  be  about 
2,000  lb. /in.'-  at  the  termination  of  one  month,  and 
2,700  lb./in.2  at  the  end  of  six  months.  The  usual 
working  stress  for  good  concrete  is  taken  at  600 
lb./in.-.  Under  exceptional  -circumstances,  however, 
this  may  be  reduced  to,  say,  500  lb./in.2,  but  1  would 
recommend,  gencrallv  speaking,  for  reservoir  work 
600  lb./in.2. 

Reservoir  Piers 

'I  hese  are  sometimes  built  circular  in  plan,  and 
there  is  a  slight  saving  in  the  space  occupied  by  so 
doing.  It  is,  however,  more  costly  to  construct  the 
forms  in  this  shape,  and  the  advantage  of  saving  in 
space  does  not  really  compensate  for  the  increased 
cost.  The  usual  practice  in  this  country  is  to  build  rec- 
tangular piers,  and  to  chamfer  the  edges,  say,  with 
a  ljX-in.  chamfer  to  a  10-in.  or  12-in.  square  pier.  The 
square  pier  has  the  advantage  also  that  it  affords  a 
better  seat  for  the  reinforced-concretc  beams  carrying 
the  roof  to  rest  upon. 

Reservoir  Roofs 

In  reinforced-concretc  reservoirs  this  usually  con- 
sists of  a  rein  forced-concrete  slab,  5  in.  or  6  in.  in 
thickness,  carried  by  reinforced-concretc  beams  which 
rest  on  the  piers  just  referred  to.  Some  engineers 
prefer  a  lighter  slab,  and  to  ensure  this  they  introduce 
a  system  of  secondary  beams.  For  my  own  part  I  do 
not  care  for  the  roof  slab  to  be  of  greater  thickness 
than  i)  in.;  5  in.  is  preferable,  and  the  beams  can  be 
designed  accordingly.  In  calculating  the  weight  of 
the  roof  il  is  necessary  to  include  the  weight  of  con 
crete  and  reinforcement  forming  the  beams  and  slabs, 
also  to  allow  for  any  soil  which  may  be  spread  on  the 
roof.  This  is  usually  about  1  ft.  or  IS  in.  in  thickness, 
also  t<>  assume!  a  thickness  of  snow  of,  say.  2  ft.  It  is 
necessary  to  construct  two  or  three  openings  in  the 
roof  for  the  purpose  of  getting  to  the  inside  of  the 
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rvoir,  and  iron  ladders  are  usually  built  in  at  these 
l>. >ints.  The  openings  need  not  he  larger  than  b  ft. 
by  3  ft. 

Cement  Grouting 

It  is  always  advisable  after  short  sections  of  the 
work  have  been  completed  to  wash  the  walls  over 
with  two  coats  of  cement  grout,  1  to  1  (sand  and  ce- 
ment >.  This  tills  in  any  slight  cracks  which  may  have 
occurred  on  the  suface  of  the  concrete.  A  fortnight 
should  elapse  before  the  grout  is  applied.  No  further 
cracks  on  the  surface  of  the  concrete  will  be  likely  to 
occur. 

Wetting  Concrete 

If  the  reservoir  is  being  built  during  the  summer 
months,  when  the  sun  is  likely  to  dry  the  surface  of 
the  concrete  very  rapidly,  the  latter  should  be  fre- 
quently  wetted  so  as  to  retard  the  drying  action  of 
the  sun.    It  is  also  advisable  to  do  this  in  high  winds. 

Size  of  Aggregate 

In  reservoir  work  the  aggregate  used  in  the  con- 
struction of  the  walls,  floor,  piers  and  beams  of  the 
reservoir  should  be  capable  of  passing  through  a 
in.  ring;  for  the  roof  slabs  it  should  be  capable  of  pass- 
ing through  a  Yz-'in.  ring. 

Where  the  thickness  of  the  concrete  floor  exceeds 
()  in.  the  aggregate  should  be  capable  of  passing 
through  a  1-in.  ring,  the  upper  4  in.  of  the  concrete 
in  the  floor  should  consist  of  concrete,  the  aggregate 
of  which  is  capable  of  passing  through  a  ^4-in.  ring. 

Reinforcement 

It  is  not  my  intention  to  advocate  any  particular 
system  of  reinforcement.  There  are  many  in  the 
market,  and  most  of  them  are  good,  and  I  say  this 
after  having  used  several  different  systems  myself. 
It  is  quite  possible,  however,  and  I  strongly  advise 
yi  >u  to  adopt  this  course,  for  the  municipal  engineer 
to  work  out  his  own  stresses  and  design  his  own 
system  of  reinforcement. 

Thickness  of  Walls 

For  heads  up  to  10  ft.  a  5-in.  wall  will  generally  be 
found  to  be  sufficient;  a  -bin.  will  answer,  but  I  pre- 
fer a  minimum  thickness  of  wall  of  5  in.  It  has,  how- 
ever, been  suggested  that  the  walls  should  be  increased 
in  thickness  for  every  additional  5  ft.  increase  in  head 
i  >t  pressure.  I  agree  with  this  suggestion,  but  prefer 
that  the  top  6  ft.  of  the  reservoir  wall  shall  be  5  in. 
in  thickness,  and  that  the  wall  shall  be  increased  in 
thickness  by  2  in.  for  every  additional  6  ft.  of  its 
height. 

It  is  usually  desirable  to  build  counterforts  or  but- 
tresses at  the  back  of  the  wall. 

There  is  a  saving  of  from  20  to  25  per  cent,  bo- 
using reinforced  concrete  in  the  construction  of  reser- 
voirs. Some  engineers  recommend  that  the  water  face 
of  reservoir  walls  shall  be  rendered  with  1  to  1  cement 
mortar  to  a  thickness  of  y2  in.  or  ft  in.,  but  I  do  not 
favor  this ;  I  think  it  is  unnecessary. 

Stresses 

The  elongation  of  steel  being  so  much  greater  than 
that  of  concrete,  it  is  advisable,  in  order  to  ensure 
of  the  reserevoir  being  watertight,  to  limit  the  stress 
to  12,000  lb./in.2,  and  I  think  it  is  advisable  in  reser- 
voir work  to  use  bars  which  give  a  mechanical  bond, 
such  as  the  indented  bar,  twisted  bar,  lug  bar,  or  one 
of  the  other  various  types  of  bars,  rather  than  plain 
bars,  but  this  only  applies  to  reservoir  work,  as  plain 


bars  are  admirable  for  all  other  reinforced  concrete 
work. 

It  is  necessary  that  an  adequate  percentage  of 
steel  be  inserted  in  the  concrete  in  both  directions, 
even  when  the  stresses  due  to  water  pressure  occur 
in  one  direction  only,  or  otherwise  slight  cracks  may 
occur. 

Reservoirs  may  be — 

(a)  Entirely  sunk  below  ground. 

(b)  Partly  sunk  below  ground. 

(c)  Out  of  ground. 

(a)  Reservoirs  sunk  below  ground. — On  designing 
the  first  type  we  must  remember  that  the  reservoir 
may  be  full  or  empty.  When  empty  the  walls  will  be 
acting  as  retaining  walls  with  all  the  pressure  at  the 
back ;  when  the  reservoir  is  full  there  is  still  the  pres- 
sure of  the  soil  at  the  back  of  the  walls,  but  counter- 
acting this  is  the  water  pressure  from  within.  It  is 
therefore  desirable  that  walls  of  this  class  shall  have 
reinforcement  on  both  sides,  and  not  in  the  centre 
of  the  wall,  as  had  the  reservoir  which  failed  at  Mitta- 
gong,  N.S.W.,  as  we  shall  see  presently  when  con- 
sidering that  failure. 

(b)  Reservoir  partly  out  of  ground. — These  are 
known  as  the  cantilever  type.  In  determining  the 
width  of  the  heel  we  must  remember  that  in  an  ordin- 
ary retaining  wall  the  weight  of  the  earth  at  the  back 
of  the  wall  would  help  to  keep  the  wall  from  over- 
turning, but  with  a  reservoir  the  weight  of  the  water 
should  be  disregarded.  The  heel  should  therefore  be 
made  of  sufficient  width  and  thickness  to  be  stable 
when  the  weight  of  water  above  it  is  neglected.  One 
of  the  most  important  things  to  be  careful  with  in 
designing  a  reinforced-concrete  reservoir  is  the  ar- 
rangement of  the  bars  at  the  joint  between  the  vertical 
wall  and  the  footing. 

(c)  Reservoirs  out  of  ground. — These  will  be  sim- 
ilar in  design,  but  buttresses  are  usually  added.  The 
wall  acts  as  a  dam  to  withstand  water  pressure. 

Reservoir  Roof 

This  often  acts  as  a  tie,  and  holds  the  reservoir 
walls  together ;  the  reinforcement  is  therefore  ar- 
ranged accordingly.  When  the  span  is  large,  however, 
the  elongation  may  be  considerable,  and  it  is  then  not 
advisable  to  tie  the  walls  in  this  way,  but  to  give  the 
roof  free  sides  for  expansion. 

Engineers  who  are  not  in  favor  of  the  use  of  rein- 
forced concrete  are  very  ready  to  draw  our  attention 
to  this  failure ;  but  this  is  unfair,  for  the  reasons  why 
the  structure  failed  are  quite  clear,  as  we  shall  see 
in  a  moment. 

We  can  always  learn  more  from  failures  than  from 
successes.  This  reservoir  was  40  ft.  diameter,  and  was 
built  in  connection  with  the  water  supply  of  Mitta- 
gong,  N.S.W.  It  burst  on  January  22,  1909.  It  con- 
tained 32  ft.  of  water  at  the  time  of  bursting.  Once 
before  it  had  been  filled  to  a  depth  of  33  ft.  9  in.  The 
reservoir  was  constructed  on  a  solid  rock  foundation 
in  an  old  quarry  excavated  7  ft.  deep  on  top  of  a  steep 
hill,  and  when  the  structure  burst  the  240,000  gallons 
of  water  which  it  contained  rushed  down  the  slope ; 
no  damage  was  done,  however.  The  lower  half  of  the 
reservoir  failed  all  round  simultaneously ;  the  upper 
half  then  collapsed. 

The  floor  of  the  reservoir  was  12  in.  thick,  and  of 
plain  concrete. 

Design:  Capacity  of  reservoir,  314,000  gallons;  40 
ft.  deep  to  top  of  water  level ;  shell  of  reinforced  con- 
crete, in.  thick  under  coping,  10^2  in.  thick  at  bot- 
tom of  wall,  including  y2  in.  of  rendering  on  inner 
face,  and  ]A,  in.  on  the  outer  surface. 
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Launching  caisson  No.  2,  Fraser  River  Bridge. 


Caisson  No.  2  immediately  after  launching. 


An  Expeditious  Bridge  Contract  in 

British  Columbia 


(Staff  Article) 


THERE  was  recently  completed  at  Hope,  B.C., 
for  the  Kettle  Valley  Railway  Company,  the 
substructure  of  a  bridge  across  the  Eraser 
River  which  on  account  of  the  rapidity  of  its 
construction  merits  somewhat,  more  than  passing 
mention.  The  substructure  consists  of  three  river 
piers  and  two  abutments,  and  the  finished  quantities 
of  concrete  amounted  to  9,300  cubic  yards.  The 
river  piers  were  put  down  by  the  pneumatic  pro- 
cess, the  caissons  being  of  timber  construction  with 
steel  cutting  edges  and  of  the  following  sizes :  Pier 
number  1,  25  feet  x  5  lfeet  6  inches;  piers  numbers  2 
and  3,  29  feet  x  51  feet  6  inches.  The  cribs  were  of 
12  x  12-inch  timber  throughout.  Each  caisson  was 
ecpiipped  with  two  muck  locks  and  one  man  lock. 
The  shafts  were  roughly  boxed  in  from  about  10 
feet  above  the  deck  of  the  caisson  and  recovered  after 
sealing.  The  pier  shafts  were  nine  feet  under  the 
coping  with  uniform  batter  of  1  in  15,  semicircular 
ends  being  struck  from  centres  28  feet  8  inches  apart. 
The  coping  was  three  feet  in  depth.  The  superstruc- 
ture will  consist  of  four  spans  each  238  feet  long  with 
provision  for  a  roadway  above.  Ground  was  broken 
in  November,  1913,  and  the  whole  work  was  com- 
pleted early  the  following 'May.  About  160  workmen 
were  employed  on  an  average  during  the  progress 
of  operations.  Following  are  details  of  the  pier  con- 
struction. 


Number      Depth  of 

of  pier.  wiiter.       IVnet  rat  ion. 


10  ft. 

.in  (i. 
80  fi. 


30  ft. 

80  ft. 
H  ft. 


Av.  nito  of  MnkiiK 
Mul  Utal.  per  'Jl  hourH. 

flrnvcl  &  Sanil  1.74  ft. 

Gravel  &  Itoiihlcra  1.40  ft. 

Rork  Moping  surface)      0.41!  ft. 


The  compressor  plant  consisted  of  three  60  h.p.  loco 
type  boilers,  two  Canadian  Rand  compressors,  14-inch 
x  18-inch  x  18-inch  direct  acting,  with  receivers  for 
supplying  air  to  the  working  chamber  and  one  Inger- 
soll  Sergeant  compressor,  12  inch  x  18  inch,  high  pres- 
sure for  rivetting,  boring,  driving  drift  boats,  etc. 
There  were  also  a  scow  and  overreach  divers  as  well 
as  two  concrete  mixers.  The  usual  accompaniment 
of  derricks,  cars,  etc.,  completed  the  plant. 

Housing  accommodation  for  the  working  force 
consisted  of  four  bunk-houses  each  occupied  by 
twenty-four  workmen,  one  bunk-house  accommodat- 
ing fifteen  men,  an  office  and  kitchen  camp  with 
dining  room  accommodation  for  one  hundred  men. 

When  it  is  considered  that  300  feet  of  falsework 
was  carried  away  by  the  ice,  that  delay  was  occasion- 
ed at  pier  number  2  by  a  strike  of  sandhogs,  and  that 
from  April  5th,  when  the  river  began  to  rise,  until  the 
end  of  the  work  when  the  total  rise  exceeded  8  feet, 
considerably  extending  operations,  the  completion  of 
the  work  before  high  water  reflects  great  credit  on 
the  contractors,  Messrs.  Armstrong,  Morrison  &  Com- 
pany, of  Vancouver.  This  work  was  under  the  direc- 
tion of  Mr.  A.  McCulloch,  M.  Can.  Soc.  C.  E.,  Chief 
Engineer  of  the  Kettle  Valley  Railway,  with  Mr.  F. 
Pardoe  Wilson,  M.  Can.  Soc.  C.  E.,  as  Resident  En- 
gineer in  the  field. 


The  annual  meeting  of  the  Canadian  National  Clay 
Products  Association  opens  at  the  King  Edward  Hotel. 
Toronto,  on  January  26  next.  The  Secretary  is  Mr 
(i.  C.  Keith,  32  Colborne  Street,  Toronto. 


View  of  muck  locks  on  cal»«nn  No.  2.  »howlng  arrangement  nl  piping 
previous  to  the  erection  of  working  platform*. 
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The  (Construction  of  the  Canadian  Northern 

Pacific  Railway 

By  J.  V.  Nimmo 


F(  >R  a  railway  passing  through  one  of  the  main 
mountain  regions  of  the  world,  the  work  is 
on  the  whole,  extremely  light.  From  Port 
Mann  to  Rosedale,  mile  47,  the  grading  is 
largely  prairie  work,  although  spurs  from  the  main 
mountain  range  give  rise  to  heavier  work  at  intervals. 
From  Rosedale  to  Hope,  mile  77,  the  work  becomes 
heavier  as  the  valley  narrows,  and  stil  more  so  from 
Hope  to  Yale,  mile  91,  but  so  far  there  is  nothing  call- 
ing for  special  comment.  At  Yale,  the  canyon  proper 
is  entered,  and  the  heaviest  work  on  the  whole  railway 
is  encountered,  the  heaviest  mile  cost  $326,300,  with- 
out fence,  telegraph  or  track.  From  Yale  to  Boston 
Bar,  a  distance  of  26  miles,  the  rock  work  is  extremely 
heavy,  and  there  are  15  rock  tunnels,  aggregating  8,- 
321  ft.  The  rock  is  mostly  granite,  and  bluff  follows 
bluff,  all  with  almost  perpendicular  faces.  A  great 
deal  of  this  rock  was  shot  into  the  river,  but  a  sur- 
prising number  of  fills  were  successfully  constructed. 
As  the  rock  was  largely  in  huge  masses,  partly  owing 
to  its  rough  nature,  and  partly  owing  to  the  fact  that 
it  was  often  separated  into  large  blocks  by  natural 
seams,  these  fills  are  well  calculated  to  stand  even  the 
Fraser  floods.  This  piece  of  line  was  perhaps  the  most 
difficult  one  to  locate  and  cross  section. 

Character  and  Incidents  of  Work 

From  Boston  Bar  eastwards,  gravel  is  frequently 
encountered;  indeed,  from  mile  128  to  Savona,  mile 
218.  there  is  almost  more  steam  shovel  work  than  any- 
thing else.  The  heaviest  yardage  is  in  the  neighbor- 
hood of  Tilton  Creek,  mile  130.  Here  cuttings  aggre- 
gating 414,000  cu.  yds.,  were  led  to  one  large  fill.  Jack- 
ass Mt.,  extending  from  mile  130  to  134.5,  consists  of 
massive  conglomerate  and  shale ;  the  yardage  for  this 
half  mile  was  182,000  cu.  yds.,  with  two  tunnels  aggre- 
gating 548  ft.  One  of  these  tunnels  was,  however,  car- 
ried out  in  an  enormous  slide  in  the  hill  side  on  the 
night  of  November  18th,  1912,  following  a  period  of' 
heavy  rain  about  six  weeks  after  the  tunnel  was  fin- 
ished. The  formation  through  which  the  tunnel  was 
driven  was  very  broken.  A  large  black  shale  seam 
about  two  feet  wide,  which  made  an  angle  of  about 
twenty  degrees  with  the  vertical,  and  thirty  degrees 
with  the  centre  line  of  the  tunnel,  crossed  the  line  of 
the  tunnel  about  one-third  way  through  from  the  east 
end,  separating  the  country  rock  on  the  up-side  from 
an  overlying  rock  formation  on  the  other.  This  over- 
lying material  was  very  broken,  and  interspersed  with 
soft  clay.  It  seemed  to  be  debris  from  the  mountain 
side  above  and  bore  no  relation  to  the  country  rock. 
Whether  the  hill  slid  on  the  shale  seam,  or  whether 
the  clay,  swollen  by  the  heavy  rains,  exerted  excessive 
pressure  on  the  tunnel  timbers  causing  them  to  col- 
lapse, thus  releasing  the  toe  of  the  hill,  it  is  impossible 

say.  The  whole  slide  had  been  removed,  and  the 
hill  side  dressed  to  an  apparently  safe  slope,  when 
three  weeks  later,  on  August  25th,  1913,  another  slide 
of  considerable  magnitude  occurred.  This  was  in  turn 
removed,  and  the  slope  re-dressed,  leaving  now  an 
open  cutting,  probably  safer  than  any  other  part  of  the 
mountain.  The  line  crosses  the  Fraser  at  Cisco  to  fol- 
low the  north  or  left  hand  bank,  thus  avoiding  the 
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( Canadian  Pacific.  It  re-crosses  again  at  Lytton,  and 
three-quarters  of  a  mile  further  on,  crosses  the  mouth 
of  the  Thompson  River,  since  it  was  considered  less 
costly  to  build  these  two  crossings,  than  one  large  one 
across  the  Fraser,  above  the  mouth  of  the  Thompson. 

A  piece  of  heavy  work  is  met  with  at  Gladwin's 
Bluffs  at  mile  149  to  151.  This  is  a  contact  zone  be- 
tween the  Coast  Range  Batholith  and  the  Paleozoic 
schistose  rocks,  the  whole  traversed  by  many  tertiary 
dykes  and  chonolithic  intrusions.  It  is  a  particularly 
awkward  place  on  which  to  locate.  The  quantities  for 
this  two  miles  of  work  are  as  follows : — 478,946  cu.  yds. 
of  excavation  and  990  lineal  feet  of  tunnel.  The  aver- 
age cost  per  mile  is  $222,650,  without  track,  telegraph 
or  fence.  Just  beyond  the  Gladwin  Bluffs,  the  line  is 
constructed  along  the  top  of  a  rock  cliff  and  at  the 
foot  of  immense  gravel  slopes,  which  rise  at  an  angle 
of  between  \%  and  ll/2  to  1,  to  a  height  of  some  700 
feet.  This  gravel,  which  was  well  cemented,  was  ex- 
cavated by  the  hydraulic  method,  excess  roadbed 
width  being  allowed,  depending  on  the  height  of  the 
face.  The  faces  have  stood  splendidly,  although  the 
debris  naturally  accumulates  at  the  foot  of  the  slope, 
but  not  to  a  greater  extent  than  such  maintenance 
forces  as  must  necessarily  be  employed  by  a  railway 
through  such  mountainous  country  will  be  able  to  cope 
with.  Bad  bluffs  were  encountered  at  Thompson  and 
Drynoch. 

The  rock  at  Thompson  was  even  more  broken  than 
that  at  Gladwin,  and  a  huge  slide  has  occurred  which 
is  still  being  removed.  At  mile  162  there  is  a  heavy 
clay  slide,  which  is  still  moving,  although  350,000  cu. 
yds.  have  been  removed  to  date.  There  is  no  evidence 
of  water  seepage  and  there  is  nothing  to  do  but  keep 
on  excavating,  until  the  material  reaches  its  angle  of 
repose.  Drynoch  Bluff,  mile  163,  was  a  most  danger- 
ous place  on  which  to  locate,  and  offered  the  usual  diffi- 
culties in  construction.  It  has  three  short  tunnels  and 
the  open  slope  is  very  high,  surmounted  by  a  good 
deal  of  gravel  and  other  debris.  Crib  traps  have  been 
installed  at  various  points  on  this  slope  to  catch  this 
debris,  but  here,  as  in  other  places,  constant  watch 
must  be  kept  by  the  maintenance  organization.  At 
mile  184  the  line  crosses  on  to  the  C.  P.  R.  side  of  the 
Thompson  River  and  re-crosses  at  mile  188.5,  passing 
direct  from  the  bridge  into  a  tunnel  1,319  feet  long  in 
the  famous  Black  Canyon.  This  formation  is  a  black 
cretaceous  shale  and  sandstone.  Just  east  of  this  tun- 
nel there  is  a  slide  similar  to  the  one  on  the  C.  P.  R. 
side  west  of  their  Black  Canyon.  A  spring,  which 
made  its  appearance  about  one-third  of  the  way  down 
the  slide,  was  tapped  by  a  water  tunel  and  led  to  an  ad- 
jacent gully.  At  every  high  water,  however,  the  slide 
moves  and  has  moved  for  some  one  hundred  and 
twenty  feet  since  the  records  were  first  taken.  It  is 
thought  that  this  is  due  partly  to  saturation  from  the 
melting  snow,  and  partly  from  the  action  of  the  high 
water  in  the  river,  although  what  happens  exactly  is 
not  yet  understood.  Borings  showed  26  feet  of  clay 
and  then  gravel,  but  they  were  not  taken  down  through 
the  gravel.  Some  two  miles  further  east  the  grade 
was  first  constructed  at  the  foot  of  the  bluff,  partly  in 
cut  and  partly  in  fill,  the  latter  standing  well  until  the 
flood  of  1913.    An  extensive  crib  is  now  being  con- 
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structed  at  this  place.  From  Ashcroft,  mile  194,  to 
Savona,  mile  218,  it  is  almost  all  steam  shovel  work  in 
glacial  clay.  Rock  work  is  again  encountered  along 
Kamloops  Lake,  including  a  tunnel  at  Battle  Bluffs 
2.835  feet  long.  At  mile  244,  the  line  crosses  to  the 
east  bank  of  the  North  Thompson ;  immediately  east 
of  the  bridge  is  the  Kamloops  Division  yard.  Between 
Lytton  and  Kamloops  there  are  three  crossings  and  re- 
crossings  of  the  Thompson  River,  to  avoid  heavy  clay 
bluffs;  the  work  on  the  Canadian  Pacific  side  at  these 
places  being  generally  very  light.  From  Kamloops 
junction,  mile  243,  to  Birch  Island,  mile  324,  the  work- 
is  easy  on  the  whole,  although  occasionally  the  line 
hits  a  rock  slope  with  some  severity.  From  Birch 
island  to  the  third  crossing  of  the  Thompson  River  at 
mile  339,  there  is  heavy  steam  shovel  work  along  the 
supported  grade.  From  mile  330  to  the  fourth  crossing 
at  mile  351,  although  the  work  was  largely  steam  shov- 
el material,  it  was  entirely  carried  out  by  hand,  owing 
to  the  difficulty  of  getting  in  machinery. 

I  here  is  little  to  call  for  comment  from  here  on,  ex- 
cept to  refer  to  the  extraordinarily  light  work  across 
Stillwater  llats,  until  the  supported  grade  between 
miles  360  and  376  (Canoe  Landing)  is  reached.  This 
is  the  heaviest  portion  of  the  North  Thompson  River 
work,  particularly  at  Hell's  Gate,  where  the  river  pass- 
es through  a  miniature  Fraser  Canyon,  involving  heavy 
lock  cutting  and  two  small  tunnels.  From  mile  376  to 
the  next  supported  grade  at  mile  406,  the  work  is  ex- 
traordinarily light  for  a  mountain  railway.  From  mile 
-106  to  417  extends  a  region  of  heavy  sand,  gravel  and 
clay  cuttings,  and  tunnels,  one  of  these  latter  being 
1,000  feet  long.  All  this  work  is  done  by  hand  as  it  is 
not  practicable  to  take  in  machinery.  From  mile  417 
to  the  Albreda  Summit  the  work  is  again  very  light,  in- 
deed at  the  summit  itself  it  would  be  cheap  for  prairie 
country. 

Crossing  North  Thompson  River 

The  two  crossings  and  re-crossings  of  the  North 
Thompson  are  to  avoid  heavy  work,  and  to  get  better 
alignment.  The  first  two  of  these  crossings  are  80- 
foot  deck  plate  girders,  supported  on  pile  piers,  con- 
sisting of  a  group  of  32  piles,,  capped  by  a  three  course 
grillage  of  12  by  12  timbers.  This  in  turn  is  topped  by 
a  one-inch  steel  plate  bored  to  receive  the  anchor  bolts 
from  the  girder  bearings.  Placed  about  the  piling  is  ,1 
timber  crib,  pointed  on  the  up  stream  and  square  on 
the  other  end.  These  cribs  arc  not  attached  to  the  pil- 
ing, but  form  a  sleeve,  and  arc  sufficiently  free  of  the 
piling  to  permit  their  sinking  as  they  are  built  up  from 
the  water  surface.  The  tops  are  completed  to  about 
live  feet  above  high  water  and  then  are  rock  filled. 
The  third  crossing  is  a  temporary  pile  bridge  below  the 
permanent  crossing,  which  will  be  of  concrete  piers: 
The  other  two  crossings  are  low  and  short,  and  arc 
over  wooden  pile  bridges.  From  mile  42.5  to  Canoe 
River  Crossing  at  mile  436,  the  rock  work  is  fairly 
heavy,  although  there  are  a  good  many  gravel  cuttings 
also.  Canoe  River  is  crossed  on  a  steel  viaduct.  From 
this  point  tn  mile  445.  the  work  would  be  light  even  on 
the  prairies.  N'o  really  heavy  work  is  encountered  un- 
til the  Fraser  Valley  is  entered  at  mile  453.  From  this 
point  the  I  Irand  Trunk  is  paralleled  and  the  two  roads 
are  never  more  than  a  few  hundred  yards  apart. 

From  mile  456  to  Moose  Lake,  mile  472,  there  are 
some  very  heavy  rock  cuttings.    Difficulties  were  par 
Ocularly  great  for  the  last  ten  of  these  miles,  owing  lo 
the  fact  that  the  grade  had  to  be  constructed  immedi 
ately  above  the  Grand  Trunk,  then  in  operation,  The 
two  lines  run  on  the  north  shore  of  Moose  l  ake  side- 


by  side  as  double  track.  From  Moose  Lake  the  Grand 
Trunk  falls  with  a  one  per  cent.,  and  the  Canadian 
Northern  with  a  seven-tenths  compensated  grade. 
Hence  the  two  lines  rapidly  diverge  in  elevation  but 
remain  very  close  in  alignment.  All  mucking  over  this 
portion,  from  the  Canadian  Northern  had  to  be  carried 
across  the  Grand  Trunk  on  trestles  and  shot  direct  into 
the  Fraser  River.  Six  of  these  trestles  and  chutes  were 
constructed.  From  Moose  Lake  to  Vellowhead,  the 
work  calls  for  no  special  comment,  as  it  is  light,  and 
the  valley  wide  and  uniform  enough  to  provide  an  easy 
route  for  both  railways. 

•  There  is  not  much  in  this  work  of  interest  to  rail- 
way engineers,  except,  (1)  the  bridging;  (2)  the  steam 
shovel  work  in  gravel  and  clay,  and  the  resulting 
slopes;  (3)  the  rock  blasting;  (4)  the  classification. 
(1)  With  regard  to  steel  bridges:  As  these  were  tie 
signed  and  entirely  under  the  supervision  of  Messrs. 
Waddell  ec  Harrington,  consulting  engineers,  the  au- 
thor does  not  propose  to  make  any  reference  to  them, 
beyond  showing  some  views,  in  the  hope  that  a  paper 
will  be  read  some  day  before  the  Society  by  a  member 
of  Messrs.  Waddell  &  Harrington's  firm.  (2)  The 
steam  shovel  work  in  gravel  and  clay,  and  the  resulting 
slopes.  No  one  would  deny  the  value  of  steam  shovels, 
or  their  necessity,  if  such  work  as  is  now  being  describ- 
ed, is  to  be  carried  on  economically  and  expeditiously. 
At  the  same  time,  the  engineer  would  be  delighted  to 
dispense  with  them,  were  that  possible,  unless  the  ma- 
terial were  being  excavated  to  a  final  angle  of  repose. 
In  some  cases  this  was  done,  but  speaking  generally, 
such  a  plan  is  a  counsel  of  perfection,  and  not  econo- 
mically practicable.  The  difference  in  yardage  be- 
tween 1:1  slopes  and  V/2 :  1  slopes  on  side  hills  that 
extend  upwards  for  hundreds  of  feet  is  self  evident. 
Moreover,  in  most  gravel  cuttings,  a  1:1  slope,  if  not 
permanent,  would  give  very  little  trouble  for  a  num- 
ber of  years,  when  it  can  be  economically  handled  by 
steam  shovels  with  main  line  equipment.  But  when 
1  :1  quantities  are  dug  by  steam  shovel  and  the  slopes 
left  standing  nearly  plumb,  it  means  that  the  company 
has  frequently  to  face  comparatively  heavy  further  ex- 
cavation expenditure  after  the  line  is  opened.  Some- 
times a  portion  of  the  slopes  in  steam  shovel  work  was 
lightened  by  having  the  top  hand  sloped;  but  in  the 
more  cemented  gravels  and  harder  clays,  the  slope  was 
left  as  dug  by  the  steam  shovels. 

I'ndoubtedly,  all  things  being  equal,  unless  the 
quantities  to  be  excavated  in  the  first  instance  are 
those  contained  by  slopes  at  the  angle  of  repose,  hand 
slope  work  is  infinitely  more  satisfactory  than  steam 
shovel  work.  Most  of  the  gravel  and  day  lies  in  the 
dry  belt,  otherwise  it  may  be  supposed  there  would  be 
little  left.  Hence  the  conditions  on  this  construction 
were  unusually  favorable  for  the  safety  of  undressed 
slopes.  (3)  One  of  the  main  difficulties  the  railway 
engineer  encounters  is  to  prevent  the  contractor  from 
using  too  much  powder.  Such  work  as  is  here  describ- 
ed is  usually  carried  out  by  station-men  working  under 
sub,  or  sub-sub-contractors  of  the  main  contracting 
company.  'The  stationman,  who  seems  to  live  in  a 
state  of  perpetual  hope,  is  strongly  templed  to  over- 
shoot, with  a  view  to  breaking  up  his  rock  as  small  as 
possible,  and  to  save  handling,  where,  as  was  largely 
the  case  011  this  work,  the  material  was  wasted  direct 
into  the  river,  whose  course  the  railway  is  following. 
That  this  may  result  in  over-break,  tin-  stationman  is 
well  aware;  but  his  faith  and  hope  in  the  engineer's 
charity,  will  induce  him  to  chance  the  disallowing  of 
the  over-break.    If  allowed,  he  stands  to  gain  heavilv. 
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Besides,  there  are  seams  which  with  a  little  flattery 
and  talk  about  the  experience  of  the  engineer,  etc.,  etc., 
he  may  hope  to  pass  off  as  the  cause  of  the  over- 
break.  Indeed,  the  engineer  will  often  he  in  a  quand- 
ary to  know  whether  the  rock,  even  though  lightly 
shot,  would  not  have  broken  to  a  clearly  indicated 
-cam.  The  sub-contractor  has  little  inducement  to 
check  the  stationman  from  over-shooting  for  the  more 
powder  the  stationman  uses,  the  more  profit  the  sub- 
contractor stands  to  make.  If  no  more  than  the  esti- 
mated yardage  is  paid  for,  the  sub-contractor  makes  at 
least  as  much  profit  as  he  set  out  to  make  and  if  over- 
break  is  included,  he  is  that  much  to  the  good.  Thus 
with  blarney  and  bluster,  pressure  is  brought  to  bear 
on  the  engineer  on  all  sides,  which  it  is  frequently  very 
hard  to  resist,  especially  by  the  younger  members  of 
the  profession. 

Our  Society  excludes  in  its  Standard  Specifications 
the  use  of  powder  in  large  blasts  in  seams,  drifts, 
-halts  and  coyote  holes.  This  again  is  merely  a  coun- 
sel of  perfection,  nor  would  its  strict  enforcement  tend 
to  economy.  The  remedy  must  always  be  in  the  judg- 
ment and  experience  of  the  engineer  in  charge,  who 
should  make  a  point  of  at  once  warning  the  contractor 
against  the  results  of  heavy  shooting,  as  soon  as  he 
sees  any  signs  of  such  a  course  being  proceeded  with, 
and  hold  him  strictly  to  account  if  his  warnings  and 
instructions  are  neglected.  From  the  experience  of 
this  work,  the  author  is  strengthened  in  his  convictions 
that  more  than  from  a  pound  to  a  pound  and  a  quarter 
of  explosive  to  a  cubic  yard  of  excavation  is  needed 
only  in  very  rare  cases;  and  in  ordinary  sandstone  and 
limestone,  if  at  all  seamed,  three-quarters  of  a  pound 
per  yard  would  generally  be  sufficient.  For  shales, 
half  a  pound  or  less  is  plenty.  (4)  Classification.  From 
Port  Mann  to  Hope,  and  from  Kamloops  to  the  Yel- 
lowhead  Pass,  four  classifications  were  used,  in  accord- 
ance with  the  Canadian  Northern  Standards,  as  to 
which  no  special  comment  is  necessary  except  as  to  the 
definition  of  solid  rock,  which  is  the  same  through  the 
whole  work.  From  Hope  to  Kamloops,  there  are  only 
two  classifications,  w  hich  read  as  follows : — 

"All  stones  or  boulders  found  in  excavation  measur- 
ing more  than  twenty-seven  cubic  feet  and  all  solid 
quarry  stone  requiring  blasting  in  order  to  remove  it, 
shall  be  termed  solid  rock."  "All  other  materials  other 
than  solid  rock  as  described  above,  shall  be  termed  'all 
other  materials,'  and  paid  for  at  the  schedule  rate  for 
'all  other  materials.'  "  The  solid  rock  definition  is  a 
Great  deal  more  definite  than  most,  and  leaves  very 
little  room  for  the  questioning  of  engineers'  decisions. 

It  may  be  thought  at  first  sight,  that  this  solid 
rock  definition  and  the  two  material  classifications 
would  remove  many  of  the  classification  difficulties, 
which  all  engineers  have  to  face.  In  practice,  however, 
even  through  country  where,  as  in  this  case,  the  ma- 
terial can  be  broadly  classed  as  rock  and  gravel  or  clay  ; 
grades  of  rock  are  met  with,  which,  although  strictly 
coming  under  the  other  material  classification,  must 
in  equity,  be  allowed  for  in  part  as  solid  rock,  and  one 
is  again  left  with  the  conclusion  that  no  specification 
can  be  drawn  up,  which  does  not  require  to  be  inter- 
preted on  the  broad  grounds  of  professional  intelli- 
gence and  common  sense. 


The  first  concrete  pavement  constructed  in  Schen- 
ectady. N.Y.,  which  has  recentlv  been  completed,  has 
some  interesting  features.  It  is  a  one-course  pave- 
ment, 7  in.  thick,  of  1:2:4  concrete,  made  of  crusher- 
run  stone  graded  to  1  in.  in  size.  Expansion  joints  are 
placed  at  an  angle  of  75  degrees  to  the  curb.  William 


I?.  Landreth,  City  Engineer,  informs  the  Engineering 
News  that  "while  theory  could  easily  prove  that  there 
is  no  advantage  in  placing  the  joints  at  an  angle  to 
the  curb,  we  have  decided  to  give  the  diagonal  joint 
a  practical  trial.  It  is  not  straining  anyone's  cred- 
ulity, however,  to  believe  that  the  weight  of  a  vehicle 
may  be  carried  across  such  a  small  depression  on 
three  wheels."  The  street  is  24  ft.  wide,  and  these 
expansion  joints  are  placed  every  20  ft.  These  ex- 
pansion joints  are  y2  in.  wide  and  are  filled  with  sev- 
eral varieties  of  joint  filler,  the  intention  being  to  ob- 
serve the  action  of  these  various  fillers  during  the 
fall  and  winter,  in  hopes  of  finding  the  most  suitable 
one  for  the  given  conditions.  In  constructing  the 
pavement,  the  gutters  have  been  made  deep  enough, 
and  the  crown  of  the  pavement  is  of  a  shape,  that 
when  the  pavement  is  worn  to  an  extent  to  make  re- 
pairs no  longer  economical,  the  city  will  be  able  at 
moderate  cost  to  place  on  the  old  concrete  a  2-in.  as- 
phaltic-concrete  surface.  This  is  the  first  real  con- 
crete pavement  in  the  city. 


Proportioning  Aggregates  for  Portland 
Cement  Concrete 

ONE  of  the  interesting  papers  read  before  the 
American  Society  for  Testing  Materials  at  their 
convention  was  that  on  the  above  subject  by 
Albert  Mover.    This  paper  has  been  printed 
in  pamphlet  form  from  the  proceedings  of  the  So- 
ciety and  in  the  introductory  pages  Mr.  Moyer  gives 
the  following  summary : 

"The  object  of  the  investigations  into  the  proper 
proportioning  of  aggregates  for  Portland  cement  con- 
crete is  to  obtain  maximum  density  which,  other 
things  being  equal,  the  author  consider  gives  maxi- 
mum strength. 

"One  of  the  principal  results  obtained  in  these  in- 
vestigations was  that  arbitrary  specifications  without 
previous  knowledge  of  the  character  of  the  aggre- 
gates that  are  to  be  used  are  wrong,  and  that  such 
stated  proportion  as  1 :2:4  or  1 :3  :6,  etc.,  are  meaning- 
less. 

It  was  found  that  95  lbs.  per  cubic  foot,  or  3.8  cu. 
ft.  per  barrel,  as  a  unit  of  measurement  is  incorrect. 
Investigations  prove  that  it  takes  110  lb.  of  Portland 
cement  to  make  1  cu.  ft.  of  paste.  The  author  finds 
that,  opposed  to  the  old  plan  of  filling  the  voids  in 
sand  with  cement,  these  voids  must  necessarily  be 
filled  with  paste  (cement  and  water),  and  that  the 
study  of  the  proportioning  of  aggregates  must  be 
based  on  the  proper  proportions  of  cement,  water  and 
sand  to  make  a  sufficiently  rich  mortar  to  bind  to- 
gether the  .  larger  aggregates.  The  cement  must  be 
measured  by  weight,  using  110  lb.  as  equivalent  to  1 
cu.  ft.  of  paste.  If  a  94-lb.  bag  is  used  as  a  unit  of 
measurement,  the  proportions  must  be  figured  so  that 
the  same  proportion  of  cement  to  sand  is  obtained  as 
when  based  on  110  lb.  of  cement  per  cubic  foot  of  paste. 

"For  the  purpose  of  economy,  various  sizes  of  stone 
should  be  used  and  investigation  made  to  see  which 
sizes  will  produce  the  least  percentage  of  voids,  so 
that  less  mortar  may  be  used  and  more  strength  ob- 
tained, for  the  reason  that  mortar  is  not  as  strong  un- 
der compression  as  mortar  and  crushed  stone  or  peb- 
bles mixed  together  in  the  form  of  what  we  term  con- 
crete." 

The  paper  gives  various  methods  of  carrying  on  in- 
vestigations, so  that  with  a  given  sand  and  a  given 
stone  or  gravel,  proportions  can  be  stated  by  the  en- 
gineer which  will  make  a  concrete  of  maximum  dens- 
ity and  maximum  strength. 
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New  Pulp  and  Paper  Mill  at  Bathurst,  N.B. 


THE  illustration  on  this  page  is  reproduced 
from  a  perspective  drawing  of  the  new 
pulp  and  paper  mill  which  is  being 
erected  at  Bathurst,  N.B.,  for  the  Bath- 
urst Lumber  Company  to  utilize  the  waste  from  log- 
ging and  manufacturing.  This  mill  when  completed 
will  be  the  largest  plant  of  its  kind  in  Canada.  Two 
units  of  this  plant  will  operate  next  summer  to  manu- 


facture twenty-five  tons  daily  of  bleached  Mitscher- 
lich  sulphite  pulp,  and  sixty  tons  daily  of  extra  strong 
container  board.  The  pulp  mill  is  located  at  the  mouth 
of  the  Nepisiguit  River.  A  branch  line  of  the  Inter- 
colonial Railway  will  run  directly  into  the  mill.  The 
construction  of  the  plan  involves  interesting  problems 
with  which  we  hope  to  deal  in  detail  in  a  later  issue 
of  the  Contract  Record. 


Cost  of  a  Damp-Proof  Timber  Floor 


EXCIXKKRS  are  frequently  called  upon  to  de- 
—  i 1 1  and  build  floors  in  industrial  buildings 
where  water  under  a  head  is  not  encountered, 
but  where  protection  against  dampness  must 
be  provided,  says  J.  A.  Holmes  in  an  article  in  The 
Engineering  Xews.  This  applies  to  basement  and 
ground  floors  where  the  practice  was  formerly  to  carry 
such  floors  on  heavy  timbering,  supported  by  piers, 
thus  providing  an  air  space  and  more  recently  by  lay- 
ing the  floor  directly  on  a  concrete  base  and  spiking 
to  strips  embeded  in  the  concrete. 

Neither  of  these  methods  prevents  decay.  More 
recent  and  extensive  practice  is  to  introduce  a  damp- 
proof  construction  under  the  wood  surface  directly  on 
the  ground.  If  water  is  present,  a  system  of  under- 
drainagc  is  necessary. 

Where  the  ground  has  sufficient  natural  drainage 
and  no  tile  is  required)  the  foundation  course  is  laid 
directl)  "ii  the  ground.  <  >u  this  foundation  is  spread  a 
layer  of  tarred  sand  in  which  planks  are  bedded  by 
ramming  and  on  which  the  hardwood  wearing  surface 
is  laid  and  nailed.  A  floor  of  this  character  provides 
a  rigid  foundation  for  machinery  and  will  support  the 

heaviest  materials  in  storage, 

A  damp-proof  floor  of  this  kind  was  recently  built, 
on  which  a  careful  record  of  cost  was  kept.  The  floor 
was  laid  in  the  basement  of  a  manufacturing  building 


on  the  natural  earth,  hardpan  and  sand,  without  under- 
drains.  The  ground  was  prepared  by  the  contractor 
for  the  building  by  rolling  or  puddling,  therefore,  the 
costs  given  in  the  accompanying  table  are  for  materials 
and  labor  above  the  ground. 

The  soft-coal  cinders  used  for  the  foundation 
course  were  purchased  from  the  railroad  and  delivered 
in  cars  on  a  siding  from  which  they  were  shovelled 
directly  into  the  basement  where  used.  Materials 
were  delivered  and  the  work  performed  in  the  winter, 
so  that  storage  in  the  basement  obviated  the  necessitv 
of  heating  the  cinders  when  mixed  with  the  tar.  Tar 
was  purchased  from  the  local  gas  works  and  14  gals, 
used  per  cu.  yd.  of  cinders. 

The  cinders  were  spread,  rolled  and  tamped  to  a 
thickness  of  A  in.;  the  shrinkage  from  measurement  ill 
cars  to  place  was  Mi  per  cent.  Sand  and  tar  were  heat- 
ed outside  the  building  and  mixed  in  the  basement. 
This  mixture,  while  warm,  was  spread  ov  er  the  cinders 
and  screeded  off  's-in.  above  the  bottom  of  the  plank; 
planks  being  laid  to  grade  for  screeding.  Into  the 
sand  while  still  warm,  the  3-in.  planks  were  firmly 
bedded  by  ramming. 

I'or  specially  prepared  tars.  50  to  00  gals,  per  vd.  of 
sand  are  specified.  On  this  work  the  greatest  amount 
ol  tar  that  the  sand  could  be  made  to  contain,  with- 
out making  a  soft,  wet  mixture,  was  35  gals,  per  cu. 
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\d.  the  same  kind  of  tar  being  used  ill  both  cinders 
and  sand. 

rhe  plank  was  3-in.  kyanized  hemlock,  planed  one 
side  to  a  uniform  thickness  of  2)4  ins.  and  not  less 
than  6  ins.  wide,  random  lengths,  square  edged  and 
saw  Nutted;  laid  to  break  joints  and  toe  nailed  but 
not  driven  tightly  together.  There  was  no  loss  of 
plank  by  cutting. 

I  WtX  the  plank  were  placed  two  layers  of  felt  and 
.-ne  oi  pitch.  The  felt  weighed  14  lbs.  per  100  sq.  ft. 
and  was  laid  to  break  joints  one-half  the  width  of  the 
sheet;  no  pitch  was  allowed  to  come  in  contact  with 
either  plank  or  top  floor.  The  loss  in  area  of  felt  due 
to  lapping  w  as  21  per  cent. 

I  >\er  the  felt  and  at  right  angles  to  the  plank  was 
laid  a  maple-top  floor  1  1-16-in.  thick. 

The  waste  and  shrinkage  due  partly  to  laying,  but 
mostly  to  manufacture,  was  40  per  cent.;  in  other 
words,  while  the  market  price  of  the  flooring  was  $45 
per  M.,  the  shrinkage  in  manufacturing  that  must  be 
paid  for.  plus  a  small  loss  by  waste  in  laying,  brought 
the  cost  up  to  $63  per  M. 

In  this  work,  two  distinct  classes  of  labor  or  trades 
were  employed,  roofers  in  this  case  and  carpenters, 
and  though  they  worked  together,  their  organizations 
were  separate.  For  this  reason,  the  combined  items  for 
superintendence  is  high  and  that  for  superintendence 
of  roofers  unnecessarily  so.  Reducing  the  item  for 
superintendence  of  roofers  and  using  untreated  plank 
and  leaving  out  the  felt  and  pitch  between  plank  and 
top  floor,  the  cost  would  be  reduced  as  shown  in  the 
last  column  of  the  table. 

Cost  of  damp-proof  floor 
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Cinders  

4  in. 

0.151  cu.yd. 

$0.50  per  cu.yd 

$0,076 

36 

$0,076 

Tar  in  cindera. . 

0.0381  bbl. 

2.00  per  bbl.  (57  gal.) 

0.076 

0.076 

Sand  

lin. 

0.045  cu.yd. 

1.00  per  cu.yd. 

0.045 

68 

0.045 

Tar  in  sand  

0.0276  bbl. 

2.00  per  bbl.  (57  gal.) 

0.055 

0.055 

Felt  

2  ply 

3.10  lb. 

35.00  per  ton 

0.054 

21 

Pitch  on  felt.  . 

3.32  lb. 

17.00  per  ton  . 

0.028 

Teaming,  tar .  . 

0.50  per  hr. 

0.039 

0.039 

Labor,  roofers.. 

0.375  per  hr. 

0.433 

0.358 

Supt.,  roofers .  . 

0.50  per  hr. 

0.100 

0.078 

Kyanized  plank  2  in. 
Maple  top  floor  1  \  in. 

0.027  M. 
0.0134  M. 

33.50  per  M. 
45.00  per  M. 

0.905 
0.603 

00 
40 

0.756 
0.603 

Nails  

1.2  1b. 

2.10  per  cwt. 

0.027 

0.027 

Carpenters .... 

0.41  per  hr. 

0.475 

0.475 

1.75  per  day 

0.230 

0.230 

Supt  

0.50  per  hr. 

0.080 

0.080 

Totals  

9  in. 

3.226 

2.898 

Materials 

1.869 

1.638 

Labor 

1.357 

1.260 

♦Cost  omitting  felt. 

pitch  on  fslt 

,  labor  placing  felt  and 

pitch  and  using  un- 

treated Hemlock  plank  @  $28.00  per  M. 


Concrete  blocks  are  to  be  used  for  lining  the  new 
lake  intake  tunnel  for  the  Cleveland  water  supply.  The 
new  tunnel  is  10  ft.  in  diameter  and  16,000  ft.  long 
from  crib  4  to  crib  5  in  Lake  Erie.  Crib  4  is  located 
about  1  1-3  miles  from  shore  and  crib  5  about  4  miles 
from  shore.  About  300  ft.  of  the  tunnel  have  been 
constructed  with  a  lining  of  four  rings  of  brick.  The 
city  has  recently  erected  a  shield  to  be  used  in  the 
construction  of  this  work.  The  concrete  blocks  with 
which  it  is  proposed  to  line  the  tunnel  will  be  manu- 
factured and  used  according  to  the  system  patented 
by  Walter  C.  Parmley,  of  New  York  City.  According 
to  information  received  from  C.  F.  Schulz,  commis- 
sioner of  water,  a  contract  has  also  been  made  with 
Charles  J.  Carpenter  and  L.  W.  Anderson,  of  Grand 
Rapids,  Mich.,  for  the  use  of  two  tunnelling  mach- 
ines designed  and  patented  by  them. 


Portland  Cement  Concrete  as  a  Paving 
Material 

AN  interesting  discussion  of  the  adaptability  of 
Portland  cement  concrete  for  paving  pur- 
poses forms  a  part  of  a  paper  entitled  "Con- 
crete Pavements"  which  was  presented  at  the 
recent  convention  of  the  American  Society  of  Munici- 
pal tmprovenients  by  H.  G.  Lykken,  C  ity  Engineer  of 
Grand  Forks,  N.D. 

In  introducing  his  subject  Mr.  Lykken  refers  to  the 
amount  of  concrete  pavement  that  is  being  built  and 
predicts  that  as  regards  yardage  laid  it  will  soon  be  "in 
a  class  by  itself."  He.  ascribes  the  growing  use  of 
concrete,  especially  in  rural  work,  to  the  abundance, 
wide  distribution  and  relative  cheapness  of  the  ma- 
terials employed  in  its  construction  and  to  the  rela- 
tively lower  labor  cost  of  laying  it. 

All,  or  nearly  all,  pavements,  according  to  Mr. 
Lykken,  have  their  places  when  regard  is  had  for  traf- 
fic conditions,  climate,  first  cost  and  the  many  other 
factors  entering  into  an  intelligent  choice  of  the  best 
for  the  case  under  consideration.  But  he  holds,  in  ad- 
dition, that  the  cement  concrete  pavement  is  "so  much 
cheaper  in  the  first  cost,  so  eminently  satisfactory 
under  the  great  variety  of  conditions  it  already  has 
been  subjected  to,  that  it  is  well  worth  investigating 
just  what  traffic  and  other  limiting  conditions  it  may 
be  subject  to  before  we  pass  it  by  for  more  expensive 
surfacings."  He  states  that  it  would  be  absurd  to 
claim  that  a  concrete  pavement  is  suitable  under  every 
urban  condition,  but  that  it  is  a  fact  that  such  a  pave- 
ment "is  suitable  for  a  greater  variety  of  conditions 
and  worthy  of  greater  consideration  than  that  accord- 
ed b}^  most  engineers  at  the  present  time." 

It  is  natural,  according  to  Mr.  Lykken,  that  with  so 
great  a  yardage,  many  pavements  can  be  found  that  are 
poor  or  at  best  indifferent.  No  one,  he  argues,  would 
admit  that  the  best  student  of  concrete  surfacing 
among  our  most  eminent  road  engineers  knows  all 
there  is  to  know  about  concrete  pavements,  or  could 
lay  these  pavements  with  uniform  success.  We  still 
differ  so  greatly  regarding  methods,  according  to  Mr. 
Lykken,  that  there  are  many  problems  demanding 
careful  consideration. 

The  first  of  these  problems  taken  up  in  the  paper  is 
traffic.  For  rural  roadways,  Mr.  Lykken  believes, 
there  is  no  longer  any  question  as  to  the  adaptability 
of  the  concrete  pavement,  and  he  states  that  he  is 
firmly  convinced  that  "it  will  never  have  a  close  com- 
petitor except  in  restricted  areas  where  asphalt  is  a 
local  product,  or  where  the  same  can  be  said  of  good 
paving  brick."  Its  low  cost  and  the  ease  with  which 
it  can  be  kept  clean,  place  it  first  as  an  alley  and  court- 
yard pavement,  for  which  purposes  "it  approaches,  in- 
deed, an  ideal  pavement,"  and  has  been  most  widely 
used  in  city  work  to  date.  He  argues  that  from  this 
would  naturally  follow  its  use  in  somewhat  similar 
conditions — that-  is,  where  the  traffic  moves  slowly, 
but  states  that  it  must  be  admitted  that  a  concrete 
paving  is  not  suitable  where  there  is  more  or  less  fast- 
moving,  horse-drawn  traffic.  He  states  that  in  such 
cases  it  is  too  hard  on  horses,  qualifying  the  statement 
by  another  to  the  effect  that  the  same  can  be  said  of 
brick  or  stone  pavements.  He  also  states  that  concrete 
is  not  suitable  for  heavy  grades.  Continuing,  he  says : 
"But  in  wholesale  and  factory  districts  where  the 
traffic  is  largely  motor-driven  or  slow,  heavy  trucking, 
the  hard,  even  surface  of  the  concrete  can  not  be  sur- 
passed.    With   proper  construction  and  proper  ma- 
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terials  used,  it  should  wear  as  well  if  not  better  than 
stone  or  brick  on  account  of  the  absence  of  joints.  The 
one  drawback  is  the  greater  difficulty  of  replacement 
when  it  does  give  out  and  the  surface  becomes  too 
rough  for  further  use.  And  here  the  writer  wishes  to 
raise  the  question,  would  it  not  be  desirable  to  lay  it 
in  two  courses,  say  6  to  8  ins.  of  sub-base,  then  a  wear- 
ing surface  of  4  to  6  ins.,  with  a  parting  film  of  oil  or 
asphalt  so  that  the  wearing  surface  could  be  stripped 
off  as  brick  or  wooden  block  surfacing?  This  would 
apply  only  to  extra  heavy  traffic  conditions." 

On  residence  streets  and  on  cross-town  streets, 
carrying  very  little  through  traffic  or  very  little  horse- 
drawn  traffic,  according  to  Mr.  Lykken,  concrete  is 
eminently  suitable,  being  easily  kept  clean.  While  it 
is  often  argued  that  concrete  pavements  are  noisy,  ac- 
cording to  Mr.  Lykken,  they  are  certainly  not  more  so 
than  brick,  stone  or  even  creosoted  wood  blocks. 


In  summing  up,  Mr.  Lykken  states  that  the  con- 
crete pavement  with  its  low  first  cost  and  durability 
demands  first  consideration  for  rural  roadways,  and 
that  with  the  additional  qualities  of  ease  of  cleaning 
and  cleanly  appearance  it  ranks  high  for  pavements 
for  alleys,  courtyards,  cross-town  streets,  streets  in 
wholesale  and  factory  districts  "and,  in  fact,  all  streets 
where  the  traffic  is  essentially  motor-driven  or  slow- 
moving,  and  in  residence  districts  where  there  is  little 
or  no  through  traffic."  W  here  there  is  considerable 
through  traffic  or  fast-moving,  horse-drawn  traffic,  ac- 
cording to  Mr.  Lykken,  the  more  resilient  pavements 
of  the  sheet  asphalt  or  asphaltic  concrete  type  are  with- 
out question  the  more  desirable,  just  as  in  business 
streets  carrying  heavy  traffic,  where  the  constant  grind 
and  pound  necessitate  continuous  patching  and  repairs, 
some  type  of  block,  either  of  brick  or  stone,  will  prove 
the  more  satisfactory. 


Details  of  Construction  Which  Make  Brick 

Pavements  Good  or  Bad 


Tl  I  E  importance  of  details  as  factors  of  good  roads 
construction  is  emphasized  by  the  brick  high- 
ways in  Erie  and  Niagara  Counties,  New 
York,  which  were  inspected  during  the  recent 
annual  convention  of  the  National  Paving  Brick  Manu- 
facturers' Association,  at  Buffalo.  Good  construction, 
bad  construction  and  intermediate  grades  were  exem- 
plified. Different  kinds  of  brick,  and  different  makes 
of  the  same  kind  of  brick  have  been  used,  but  while  the 
brick  highways  range  in  quality  from  bad  to  perfect 
the  differences  among  them  are  not  wholly  attributable 
to  variations  in  the  quality  of  brick.  Both  good  and 
bad  roads  arc  built  of  the  same  kind  and  make  of  brick, 
and  sometimes  the  same  contractor  built  both  kinds  of 
roads  with  one  kind  of  brick. 

A  noticeable  distinction  between  types  of  brick  was 
found  in  the  fact  that  even  on  roads  of  inferior  con- 
struction the  sections  laid  with  square-edge  brick  were 
uniformly  better  grouted  than  were  sections  of  the 
iOitac  roads  laid  with  round-edge  brick,  although  in- 
stances of  faulty  grouting  occur  with  both  types  of 
brick. 

Damage  at  Expansion  Joints 

Tin-  contractor  has  not  been  at  fault  in  all  cases,  al- 
though his  sins  of  omission  and  commission  are  many. 
The  worst  roads  are  those  having  cross  expansion 
joints.  Pavements  otherwise  in  good  condition  show 
courses  of  broken  ami  sunken  joints  at  regular  inter- 
vals of  50  ft.  on  account  of  transverse  expansion  joints. 
In  some  instances  courses  of  brick  on  each  side  of  the 
cross  expansion  joint  are  broken.  But  cross  expansion 
joints  were  spec i lied,  and  the  contractor  was  obliged 
to  put  1  hem  in. 

The  best  pavements,  and  the  only  perfect  pave 
mints,  were  those  having  longitudinal  expansion  joints 
Only,  although  not  all  pavements  having  longitudinal 
joints  were  found  in  good  condition.  It  can.  however, 
be  affirmed  without  fear  of  successful  contradiction, 
that  neither  in  Eric  County  nor  in  Niagara  (otintv  vv.i> 
there  seen  a  cross  expansion  joint  pavement  in  perfect 
condition  after  two  years  of  service.  ( )n  some  high- 
ways, notably  road  No.       running  out  of  I  lambin  g, 
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cross  expansion  joints  and  longitudinal  expension 
joints  show  at  a  great  disadvantage. 

Grouting  and  Rolling 

The  visitors  received  ample  proof  that  a  perfect 
brick  highway  can  be  laid  and  that  it  will  remain  un- 
impaired under  traffic  conditions  for  years.  The  re- 
verse of  the  picture  was  exhibited  as  well.  Slipshod 
methods  of  construction  have  been  responsible  for 
poof  pavements.  Faulty  foundations  and  poorly  pre- 
pared sand  cushions  are  accountable  for  some  defects, 
but  by  far  the  most  prolific  cause  of  poor  pavements- 
excepting  cross  expansion  joints — is  poor  grouting. 
Poor  materials  and  materials  mixed  in  wrong  propor- 
tions contribute  to  poor  surfacing,  but  as  a  rule  either 
ignorance  or  carelessness  in  applying  the  grout  is  the 
source  of  failure.  Too  much  care  cannot  be  exercised 
at  this  stage  of  construction,  but  observation  teaches 
that  some  contractors  attach  little  importance  to  the 
details  of  grouting. 

A  tour  over  construction  work  discovers  another 
cause  of  poor  pavement  in  the  laying  of  long  stretches 
of  brick  ahead  of  rolling  and  grouting.  This  method  is 
destructive  in  case  of  rain,  as  brick  on  a  wet  sand 
cushion  cannot  lie  rolled  without  forcing  the  sand  up 
between  the  joints.  This  disrupts  the  smooth,  com- 
pacted bed  upon  which  the  brick  rest  and  the  sand  be- 
tween tlie  bricks  prevents  the  bonding  material  from 
penetrating  to  the  bottom  of  the  courses  and  forming 
a  strong  bond.  Uriels  rolled  on  a  wet  sand  cushion  will 
rock,  nor  can  a  smooth,  even  pavement  be  made  with 
a  wet  sand  cushion  under  it.  Contractors  are  not  ig- 
norant of  these  facts  but  they  take  chances  and  some- 
times, unless  closely  watched  by  the  engineer  in 
charge,  they  grout  over  a  pavement  laid  on  a  wet  sand 
cushion  and  cover  up  their  folly  temporarily.  It  saves 
taking  up  the  brick  and  relaying  them.  It  is  easy  t,, 
uncover  such  fraudulent  work  by  pulling  out  a  brick 
here  and  there,  and  noting  how  far  the  sand  has  been 
forced  up  by  the  rolling  of  the  brick. 

\ll   work   should   be   rolled   before   leaving   it  at 
night.    The  roller  should  follow  the  pavers  closely  and 
the  grouters  should  keep  as  close  to  the  roller  as'prac 
ticablc,  closing  up  the  work  each  night.     Yet  some 
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tunes  engineers  permit  contractors  to  lay  a  quarter  of 
a  mile  or  more  of  brick  ahead  of  the  grouters. 

Two  evils  arise  from  this  course — tirst,  the  danger 
oi  rain  on  the  sand  cushion;  second,  the  mixing  and 
the  dumping  of  too  much  tiller  at  one  time  in  order  to 
rush  the  work.  Unless  closely  supervised  grouters 
will  mix  batches  too  big,  and  they  will  put  enough 
^rout  on  the  pavement  to  grout  15  ft.  instead  of  the 
maximum  permissible  limit  of  5  ft.  The  inevitable 
result  of  putting  an  excess  of  grout  on  a  pavement  at 
one  time  is  the  same  as  the  result  of  mixing  batches 
thai  are  too  big.  namely,  separation  of  sand  from  ce- 
ment and  consequent  w  eakening  of  the  bonding  ma- 
terial. Bridging  of  joints  is  another  peril  from  dump- 
ing u,rrout  on  the  pavement. 

Proportioning  Grout 

Another  observed  tendency- of  grouters  is  to  mix 
the  final  coat  of  grout  too  thin  or  too  thick.  If  too 
thick,  the  grout  bridges  the  joint;  if  too  thin  it  settles 
in  the  joints  instead  of  setting  Hush  with  the  pavement. 
The  general  tendency  is  to  mix  the  first  grout  too 
thick  and  the  final  course  too  thin.  The  final  grout 
should  be  somewhat  thicker  than  previous  courses, 
but  it  should  not  be  too  thick  nor  should  too  much  of 
it  be  put  on  at  one  time ;  it  is  imperatively  necessary 
net  only  that  the  batch  be  kept  thoroughly  mixed  but 
it  must  be  thoroughly  squeegeed  into  the  joints.  In 
one  instance  workmen  were  observed  thinning  grout 
by  pouring  water  on  it  on  the  pavement,  thereby  separ- 
ating the  constituent  elements  of  the  grout  and  des- 
troying its  efficiency.  This  fault  was  corrected,  but 
there  is  reason  for  believing  that  that  method  of  thin- 
ning grout  is  somewhat  general.  The  right  way, 
therefore  the  only  way  allowable,  is  to  thin  in  the 
grout  box  and  keep  constantly  stirring. 

Contractors  and  engineers,  unless  thoroughly  ex- 
perienced in  highway  work  and  conscientious  in  their 
work,  are  prone  to  neglect  or  slight  what  appear  to  be 
minor  details,  nor  in  their  methods  do  they  always 
discriminate  between  the  two  kinds  of  brick  commoni} 
used  for  paving. 

Method  of  Finishing  Grouting 

The  method  of  finishing  the  grouting  of  a  brick 
pavement  differs  with  the  type  of  brick  used.  The 
final  course  of  grout  on  a  round-edge  brick  pavement 
should  be  squeegeed  until  the  surface  of  the  pavement 
is  as  nearly  as  practicable  free  from  grout;  otherwise, 
when  the  excess  grout  breaks  under  the  pounding  of 
traffic  and  comes  off,  it  will  pull  portions  of  the  groul 
from  the  round-edge  joints.  No  such  danger  from  a 
heavy  surface  coating  of  grout  menaces  a  pavement 
laid  with  square  edge  brick.  The  square  edges  of  the 
brick  protect  the  joint  and  the  excess  of  grout  comes 
off  the  pavement  wdthout  impairing  the  grout  at  the 
joint.  The  difference  between  round-edge  brick  and 
square-edge  brick  in  respect  to  the  final  grouting  is 
this:  whereas  in  tre  case  of  the  former  all  the  sur- 
plus grout  ought  to  be  squeegeed  off  the  pavement,  in 
the  case  of  the  latter  the  surplus  may  be  taken  off  or 
left  on  without  deleterious  effect.  The  objection  to 
leaving  a  thick  covering  of  grout  over  the  pavement  is 
that  it  is  unnecessary  and,  therefore,  wasteful. 

The  tour  of  the  brick  roads  of  Erie  County  dis- 
closed the  fact  that  in  some  instances  the  failure  of 
contractors  properly  to  protect  the  freshly  grouted 
pavement  with  a  blanket  of  moistened  sand  had  re- 
sulted in  too  rapid  setting  of  the  filler.  The  result  was 
"crazing"  and  pin-cracking  of  the  grout.    The  same 


condition  was  found  on  the  Kennilworth  Avenue 
pavement  recently  laid  by  the  city  of  Buffalo. 

Laying  the  Brick 

Brick  laid  with  lugs  the  wrong  way  brought  to- 
gether two  smooth  sides  of  adjoining  brick,  thereby 
preventing  the  penetration  of  filler  and  preparing  the 
\  ;i\  for  defective  spots  in  the  completed  pavement. 
Such  faults  are  the  result  of  inexcusable  carelessness, 
but  competent  engineers  and  inspectors  detected  them 
in  time  to  forestall  serious  consequences. 

Another  indication  of  neglect  to  follow  specifica- 
tions was  observed  in  the  placing  of  the  uneven  or 
broken  edges  of  bats  next  to  the  curb.  This  is  not, 
perhaps,  a  serious  structural  defect,  yet  it  is  both  aes- 
thetically and  practically  wrong.  It  detracts  from  the 
symmetrical  apearance  of  the  pavement  at  the  sides  by 
giving  it  a  rough,  uneven  edge,  and  it  deprives  the 
pavement  of  the  extra  bonding  strength  afforded  by 
union  of  the  filler  with  the  rough  surface  of  the  bat. 
Some  persons  may  regard  these  strictures  as  hyper- 
critical, but  no  detail  of  construction  is  negligible.  A 
good  pavement  represents  the  homogeneous  aggregate 
of  all  constructive  details  properly  wrought  out. 

Foundation  Drainage 

The  necessity  for  proper  drainage  of  foundation- 
was  strongly  impressed  upon  observers  of  brick  high- 
ways in  Erie  and  Niagara  Counties.  There  are  miles 
upon  miles  of  pavements  without  cracks,  sunken  spots, 
broken  bonds  or  other  noticeable  defects,  yet  several 
highways  show  cracks  and  sunken  spots  unquestion- 
ably due,  in  the  first  instance,  to  ineffectual  drainage. 
While  it  is  probably  true  that  longitudinal  cracks 
sometimes  result  from  causes  other  than  defective 
drainage,  a  well-constructed  foundation,  properly 
drained,  is  a  sure  preventive  of  sunken  spots  in  a  pave- 
ment, nor  are  cracks  likely  to  occur  unless  moisture 
is  taken  into  the  foundation  either  by  direct  contact  or 
by  capillary  attraction. 

The  tour  of  inspection  around  Buffalo  found  ap- 
parent evidence  of  negligence  in  the  matter  of  drain- 
age, but  conclusive  proof  was  adduced  that  a  well- 
drained  and  well-constructed  grouted  brick  pavement 
is  impervious  to  surface  water.  Portions  of  the  brick 
boulevard  running  from  Buffalo  to  Niagara  Falls  were 
submerged  by  the  flood  a  couple  of  years  ago,  for  a 
period  of  two  or  three  weeks,  yet  they  were  absolutely 
unharmed  and  were  marked  neither  by  cracks,  nor  de- 
pressions, nor  by  broken  bonds.  Damage  to  brick 
pavements  resulting  from  moisture  originates  beneath 
the  foundation.  That  the  problem  of  drainage  can  be 
solved  even  under  adverse  natural  conditions  is  a  fact 
which  was  demonstrated  on  the  tour. 

Cull  Brick 

For  almost  its  entire  length  of  23  miles  the  boule- 
vard between  Buffalo  and  Niagara  Falls  runs  through 
a  level  country,  and  the  same  is  true  of  the  highway 
between  Lewiston  and  Youngstown.  Vet  in  the  form- 
er only  a  few  bad  spots  exist,  and  in  the  latter  none  at 
all.  The  worst  spots  on  the  boulevard  are  attributed 
to  the  use  of  cull  brick.  This  brick,  it  is  alleged,  was 
condemned  in  Niagara  County,  but  by  some  means 
the  culls  found  their  way  across  the  line  into  Erie 
County  and  were  placed  in  the  pavement  at  two 
points.  It  might  be  an  idle  waste  of  time  to  speculate 
on  the  sequence  of  events  which  eventuated  in  the 
translation  of  brick  from  a  cull  pile  in  one  county  to  a 
snug  place  in  a  State  boulevard  in  the  county  adjoin- 
ing, but  it  is  only  fair  to  say  that  the  manufacturer 
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who  furnished  the  brick  says  he  received  cull  price.-; 
for  the  cull  brick  and  was  not  cognizant  of  the  high 
destiny  which  awaited  them.  Without  attaching  to 
the  incident  any  remote  significance,  the  incident  does 
emphasize  the  need  for  close  supervision  of  construc- 
tion work  by  engineers  in  charge,  and  it  puts  an  acute 
accent  on  the  necessity  for  honest,  capable  and  diligent 
inspection.  Eternal  vigilance  is  the  price  of  a  good 
pavement. 

Inspection 

Poor  judgment  of  the  qualities  of  brick  is  a  weak- 
ness not  infrequently  found  in  inspectors.  Among 
culls  thrown  into  the  discard  by  inspectors  on  con- 
struction work  were  found  what  practical  men  declared 
to  be  the  very  best  brick  in  the  shipment.  Converse- 
ly, some  of  the  brick  that  were  passed  were  of  inferior 
quality.  Without  making  any  specific  application  to 
individuals  or  to  any  particular  job,  it  is  safe  to  affirm 
that  inspection  of  brick  on  the  roadway  is  to  some  ex- 
tent a  matter  of  individual  preference,  and  in  many" 
cases  inspectors  are  not  qualified  by  experience  or  by 
native  ability  to  judge  correctly  of  the  quality  of  brick 
by  its  appearance.  The  result  is  an  almost  total  abs- 
ence of  uniformity  in  standards  of  judgment  and  an  in- 
sistent demand  for  a  better  system,  or  at  least  for  ex- 
pert inspection. 

There  does  seem  to  be  among  inspectors  a  common 
prejudice  against  brick  of  a  dark  shade,  although  it 
is  quite  possible  that  such  brick  may  be  exceptionally 
durable.  The  shade  is  not  always  an  indication  ol 
overturning.  The  inspection  of  brick  is  often  dele- 
gated  to  persons  selected  without  regard  to  their  iit- 
ness  for  the  duty;  and  brickmakers  may  be  mulcted 
from  2  to  3  cents  per  brick  on  large  ci  msignments  by 
the  ignorance  of  inspectors  appointed  for  political  rea- 
sons or  for  other  reasons  equally  obnoxious.  Nor  is 
the  abrasion  test  always  fair  to  the  brickmakers. 

These  reflections  and  comments  are  based  upon  ob- 
servations made  on  old  and  new  work  in  a  recent  toui 
of  two  hundred  miles  over  highways  in  Erie  County 
and  Niagara  County,  New  York. 


Simple  Rules  for  the  Weight  of  Iron 
and  Steel  Bars 

The  following  simple  rules  for  figuring  the  weight 
oi  iron  and  steel  bars  are  given  by  Ferro-Concrete. 

Round  Steel  Bar — Square  the  number  of  quarters 
oi  an  inch  in  the  diameter,  and  divide  l>\-  6,  the  result 
being  the  weight  in  lbs.  per  ft.  run. 

Example  for  lj/j-in.  diam.  bar:  6'  -f-  6  =  36  -r  6  = 
o  lb-,  per  ft.  run. 

Square  and  Flat  Iron  Bars — Multiply  the  number 
of  sq.  in.  in  the  cross-section  by  10  and  divide  by  3, 
the  result  being  the  weight  in  Ihs.  per  ft.  run. 

Example  for  a  2-in.  by  l/j-in.  bar:  1  x  10  -f-  3  --. 
3.33  lbs.  per  ft.  run. 

Example  for  l'S-in.  y-  l'/j-\n.  bar:  2%  X  10  -f-  3 
=  7l/2  lbs.  per  ft.  run. 

Square  and  Flat  Steel  Bars — Proceed  a>  for  iron 
and  add  2  per  cent,  to  the  result. 


Cleaning  Pressed  Brick  Stained  by  Smoke 

"■  *OR  the  cleaning  of  bricks  in  the  walla  • 
I        i  hun  1 1  that  had  been  blackened  b)  coal  smoke 
A       ;iikI  which  settled  on  the  coping  and  washed 
down  over  the  light-colored  hydraulic  pressed 

brick,  and  where  dilute  muriatic  acid,  pearline  and 

other  substances  had  been  tried  without  satisfactory 


results,  the  Painters  Magazine  suggests  the  following : 
Muriatic  acid  will  not  remove  smoke  stains,  nor  will 
soda  or  soda  ash  do  it.  Smoke  stains  must  be  removed 
by  scrubbing  and  rubbing  with  the  proper  solutions. 
Try  the  following  method  :  Mix  one  gallon  soft  soap, 
two  pounds  powdered  pumice  and  one  pint  of  liquid 
ammonia,  beating  the  mixture  well.  After  carefully 
dusting  the  brickwork,  apply  the  mixture.  This 
should  be  in  the"  form  of  a  soft  paste,  in  a  fairly  thick 
layer  with  a  fibre  brush,  allowing  it  to  remain  for 
about  twenty  minutes;  then  rub  it  in  on  the  bricks 
with  a  good,  stiff  scrubbing  brush,  using  plenty  of 
elbow-grease.  Use  a  large  sponge  and  plenty  of  luke- 
warm water  to  remove  the  lather,  and  then  rinse  with 
clear  water,  or,  if  convenient,  use  a  hose  for  rinsing. 
This,  if  properly  done,  will  remove  the  most  stubborn 
case  of  discoloration  bv  smoke  from  brick  or  stone. 


An  Interesting  Piling  Contract  at  Montreal 

As  already  stated  in  the  Contract  Record,  difficul- 
ties were  met  with  in  excavating  for  the  foundation  of 
the  new  Bank  of  Toronto  to  be  erected  at  the  corner 
of  McGill  and  St.  James  Streets,  Montreal.  Tests 
made  by  the  consulting  engineers  indicated  that  one- 
half  of  the  site,  next  to  St.  James  Street,  was  able  to 


Illustrating  method  of  bracing  walls. 


carry  the  heavy  load  which  would  be  imposed  upon 
it,  while  the  other  half  was  of  such  a  nature  that  it 
was  necessary  to  use  some  system  of  deep  foundation 
in  order  to  develop  the  ground  to  a  bearing  value 
equal  to  the  good  half. 

Alter  considering  several  methods,  the  engineers 
decided  to  employ  concrete  piles,  and  the  contract 
was  awarded  to  the  Simplex  Construction  Company, 
of  Montreal,  who  had  previously  carried  out  piling 
contracts  at  the  extensions  of  Nos.  1  and  2  elevators 
of  the  Montreal  Harbour  Commissioners,  Dominion 
Coal  plant,  and  Grand  Trunk  elevator,  Windmill  Point. 

The  contract  for  the  Toronto  Bank  building  in- 
volved the  placing  of  150  Standard  Simplex  piles.  The 
pile  driver  is  mounted  on  two  heavy  iron  rollers  under 
which  large  timbers  are  placed.  The  cast  iron  point 
weighing  about  150  pounds  receives  the  end  of  a  lo- 
in, steel  form  in  such  a  way  that  it  effectively  seals 
it.  A  cast  steel  driving  head  is  used,  this  fitting  the 
leads  of  the  driver  so  that  it  keeps  the  form  in  place 
and  holds  a  wooden  block  on  which  the  hammer  falls. 
After  the  16-in.  form  is  driven  down  to  a  penetration 
of  )/<  in.  under  the  blow  of  a  3,000  pound  hammer 
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falling  15  feet,  the  driving  head  is  removed,  reinforce- 
ment placed  inside  the  form  and  concrete  poured  in 
until  the  form  is  filled.  The  form  is  then  withdrawn, 
leaving  the  point  at  the  bottom;  the  result  is  a  rein- 
forced concrete  column  of  uniform  diameter  through- 
out. The  machine  is  afterwards  moved  to  the  loca- 
tion of  the  next  pile.  Piles  have  been  driven  to  a  max- 
imum depth  of  forty-seven  feet  below  the  excavation, 
which  means  that  the  foundation  extends  ahout  sixty 
feet  below  the  street  level.  A  foundation  extending 
so  far  below  the  street  level  should  be  positive  pro- 
tection against  any  disturbance  which  might  other- 
wise he  incurred  by  the  installation  of  subways,  etc. 


The  piles  driven  on  the  job  referred  to  will  each  bear 
a  minimum  load  of  thirty  tons. 

In  placing  the  piles  for  this  foundation  it  was 
necessary  to  drive  close  to  the  walls  of  the  adjoining 
buildings,  which  were,  owing  to  age  and  several  fires 
through  which  they  had  passed,  in  bad  condition.  As 
a  matter  of  precaution  heavy  bracing  was  necessary, 
but  the  piles  were  driven  without  any  serious  disturb- 
ance. The  entire  site  will  be  covered  with  a  reinforced 
concrete  matt,  so  as  to  ensure  a  uniform  foundation. 

The  Simplex  Company  placed  the  piles  in  about  a 
month,  which,  under  the  conditions,  is  considered 
very  rapid  work. 


Construction  of  Concrete  Septic  Tanks 


A  Sewage  Disposal  System  for  Country  and  Suburban 
Houses — Size  and  Location  of  Tank — Materials  Necessary 
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fE  well-managed  farm  of  today  means  many 
household  conveniences  as  well  as  labor-sav- 
ing farm  machinery.    Back-breaking  drudg- 
has  been  lareelv  eliminated  from  both 


erv 


house  and  fields.  Running  water  and  the  kitchen  sink 
and  bathroom  have  supplanted  the  old-time  pump  and 
open,  insanitary  drainage.  But  the  most  efficient  dis- 
posal of  sewage  remained  a  problem  until  the  con- 
crete septic  tank  was  invented.  It  is  a  simple,  cheap 
and  effective  device,  rapidly  supplanting  the  drywell, 
with  its  constant  menace  of  water  pollution.  In  brief, 
there  has  come  to  the  farmer  his  own  little  sewerage 
plant  in  concrete,  which  answers  his  purpose  even 
better  than  large  city  works,  for  he  has  neither  the 
tax  nor  repairs  that  attach  to  a  city  sewer  system. 

The  principle  upon  which  the  concrete  septic  tank 
operates  is  extremely  interesting.     It  consists  of  a 


fluid.  The  tank  should  be  large  enough  to  hold  the 
ten  people  occupying  a  house  having  two  bathrooms 
fitted  with  the  customary  washstands  and  downstairs 
the  kitchen  sink,  a  concrete  tank  having  two  com- 
partments, each  4  feet  long  by  4  feet  wide  by  4  feet 
high,  will  be  required.  Since  the  top  and  bottom  are 
each  4  inches  thick  and  the  top  of  the  tank  is  6  inches 
below  ground  level,  dig  the  pit  5  feet  2  inches  in  depth. 
The  walls  of  the  tank  are  8  inches  thick  and  the  par- 
tition between  the  two  compartments  6  inches.  There- 
fore, the  length  of  the  pit  should  be  9  feet  10  inches 
and  the  width  5  feet  4  inches. 

Making  Forms  and  Placing  Concrete 

If  the  earthen  walls  of  the  pit  stand  firm  only  in- 
side forms  will  be  needed.  These  inside  forms  are 
merely  boxes  made  of  1-inch  boards.    The  boxes  will 
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Construction  of  concrete  septic  tanks. 


long,  water-tight  cistern,  through  which  sewage  pass- 
es very  slowly  and  evenly.  Located  underground,  it 
is  warm  and  dark,  thus  affording  perfect  conditions 
for  the  development  of  the  bacteria  or  germs  which 
clarify  and  render  harmless  the  sewage.  After  pass- 
ing through  the  septic  tank,  the  sewage  is  practically 
free  from  all  suspended  matter  and  has  the  appearance 
of  water.  From  the  septic  tank  this  clear  effluent  is 
discharged  into  three  lines  of  ordinary  farm  drain 
tile. 

Size  and  Location  of  Tank 

W  hile  the  odor  from  a  septic  tank  is  scarcely  no- 
ticeable, it  is  nevertheless  best  to  locate  it  at  some 
distance  from  the  house.  Choose  a  spot  easy  to  ex- 
cavate so  that  the  top  of  the  tank  can  be  sunk  6  inches 
below  ground  level  and  where  the  lines  of  drain  tile 
will  have  sufficient  fall  to  carry  off  the  discharged 

•By  Percy  H.  Wilson  in  the  Building  Age. 


be  required  to  make  two  compartments.  The  out- 
entire  sewage  for  one  day.  For  a  family  of  eight  to 
side  dimensions  of  the  boxes  should  be  4  feet  square 
by  4  feet  high.  The  boxes  or  forms  will  be  placed 
on  the  freshly  laid  concrete  floor.  Holes  for  taking 
6-inch  pipe  should  be  made  in  the  boxes  as  shown  in 
Fig.  1.  The  holes  should  be  4  inches  from  the  top 
of  the  box  form,  measuring  from  the  top  of  the  hole. 
The  concrete  should  be  mixed  in  the  proportion  of  1 
part  Portland  cement,  2  parts  sand  and  4  parts  crushed 
rock  or  gravel.  Place  a  4-inch  thickness  of  concrete 
in  the  bottom  of  the  pit  to  form  the  floor  of  the  tank. 
On  top  of  this  concrete  set  the  box  forms,  which 
should  be  ready  for  immediate  use.  Place  the  forms 
so  that  there  is  a  space  of  6  inches  between  them  and 
an  8-inch  space  between  them  and  the  earthen 
walls  of  the  pit.  Then  commence  depositing 
the  concrete  for  the  walls  and  partition.  As  soon  as 
the  level  of  the  concrete  reaches  the  holes  in  the 
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forms  place  in  the  holes  6-inch  pipes  as  illustrated. 
Then  continue  the  concreting  until  even  with  the  top 
of  the  forms. 

Reinforced  Top  and  Manholes 

Two  ordinary  iron  manhole  frames  and  covers  may 
be  obtained  from  a  local  dealer  in  building  supplies. 
The  manhole  covers  should  fit  tightly  and  should  not 
be  perforated.  The  manhole  frames  should  be  10 
inches  high  so  that  when  placed  on  top  of  the  forms 
the  upper  edge  will  be  even  with  ground  level.  If 
the  manhole  frame  is  of  less  height  than  this,  it  should 
rest  on  a  circular  piece  of  1-inch  board,  which  is  nailed 
to  the  top  of  the  form.  Since  the  concrete  roof  is  to 
be  self-supporting,  it  will  be  necessary  to  reinforce 
it  with  a  few  lengths  of  ^-inch  round  steel  rods.  There 
will  be  needed  4  pieces  of  jHHnch  rods,  9  feet  6  inches 
long,  and  8  pieces  5  feet  long.  The  roof  is  now  ready 
to  be  placed.  Place  the  manhole  frames  in  proper 
position  on  top  of  the  form,  and  deposit  the  concrete 
to  a  depth  of  1  inch  and  on  the  concrete  lay  the  long 
and  short  bars,  as  shown  in  Fig.  2.  When  the  bars 
are  placed,  deposit  the  balance  of  the  concrete  so  as 
tn  bring  the  roof  to  a  total  thickness  of  4  inches.  As 
it  will  be  covered  with  earth  it  is  not  necessary  to  give 
this  top  surface  a  smooth  finish,  merely  level  the  sur- 
face by  striking  off  with  a  straight  piece  of  board. 
The  tank  should  now  be  allowed  to  rest  undisturbed 
for  at  least  two  weeks.  At  the  expiration  of  this  time, 
saw  away  wooden  top  of  the  forms  inside  of  the  man- 
hole frames.  Then  enter  the  tank  and  remove  the 
wooden  forms,  passing  the  lumber  out  of  the  manhole 
opening.  While  in  the  tank  make  certain  that  the 
pipes  are- all  unobstructed  and  not  even  partially  clog- 
ged with  dirt  or  lumber.  The  inlet  pipe  is  then  con- 
nected to  the  pipe  from  the  house  and  the  outlet  pipe 
joined  to  three  lines  of  3-inch  concrete  drain  tile.  The 
drain  tile  will  be  laid  about  12  inches  below  the  sur- 
face of  the  ground  and  the  joints  left  open,  that  is  to 
say,  no  mortar  must  be  used  in  the  joints.  This  per- 
mits the  discharged  fluids  to  be  absorbed  by  the  sur- 
rounding soil.  The  drain  tile  lines  should  be  laid  in 
the  form  of  the  letter  "V"  and  sufficiently  extended 
to  cover  a  large  area  of  ground.  Average  conditions 
require  that  each  arm  be  about  100  feet  long.  After 
this  is  done,  cover  the  tank  with  earth  to  the  level  of 
the  manhole  covers.    It  is  now  ready  for  use. 

Materials  Necessary 

A  tank  of  the  size  specified  will  require  about  four 
cubic  yards  of  crushed  rock,  two  cubic  yards  of  sand 
and  seven  barrels  of  Portland  cement.  There  will  al- 
so be  needed  78  feet  of  -J^-inch  round  steel  rods,  which 
can  be  obtained  from  the  local  blacksmith  or  hardware 
dealer.  The  tank  can  be  built  without  skilled  labor. 
It  requires  few  tools  and  construction  methods  are  so 
simple  that  one  man  can  build  it. 


Cniscs  of   r'.iilnrcs  111   Concrete  Structures 

FAILURES  in  concrete  or  reinforced  concrete 
structures  may  be  divided  into  two  classes, 
says  Concrete-Cement  Age: — (1)  failures  from 
unavoidable  causes,  and  i2)  failures  from  pre- 

\  entable  causes, 

Failures  from  unavoidable  cause*,  include  those  re- 
sulting from  earthquakes,  explosions,  lightning,  lire, 
inundations,  tempests  and  exceptional  shocks.  \s 
these  causes  are,  by  their  nature,  unavoidable,  nothing 
further  need  be  said  about  them  beyond  the  remark 
that  concrete  structures,  if  designed  for  the  purpose, 


will  withstand  most  of  these  forces  as  well  as  or  better 
than  any  other  building  material. 

Failures  in  plain  concrete  structures  from  prevent- 
able causes  are  almost  invariably  due  to  mistakes  or 
carelessness  in  construction,  some  of  the  common 
causes  of  failure  being  as  follows : 

(1)  Use  of  green  and  unseasoned  cement  as  well  as 
poor  cement.  A  branded  American  cement  is  usually 
reliable,  but  it  must  not  be  too  quick  setting  or  lumpy 
or  caked. 

(2)  Unsuitable  aggregates,  i.e..  inferior  grades  of 
sand  and  stone.  It  is  particularly  necessary  to  avoid 
using  any  aggregate  that  may  be  handy.  The  best  for 
the  purpose  should  be  chosen.  It  is  also  unwise  to  ac- 
cept aggregates  on  the  basis  of  small  samples. 

(3)  An  insufficiently  graded  aggregate,  particularly 
one  containing  only  very  coarse  material,  or  one  with 
too  much  sand  or  loam.  Natural  aggregates  are  risky 
on  account  of  the  variations  in  the  proportion  of  sand 
they  contain,  and  should  be  screened  before  use. 

■  (4)  Dirty  aggregate  or  water  containing  earthy 
matter,  clay  loam,  or  strongly  colored  water. 

(5)  Carelessness  in  proportioning  mixtures. 

((>)  Badly  mixed  concrete,  i.e.,  incomplete  incor- 
poration of  the  aggregate  with  the  cement. 

(7)  Too  much  water  during  mixing,  or  water  care- 
lessly applied,  or  an  insufficient  quantity  of  water  to 
permit  the  concrete  to  attain  its  full  strength. 

(8)  Allowing  the  concrete  to  stand  until  the  setting 
action  has  commenced  and  then  re-gauging  before  use. 
or  using  up  old  concrete. 

(9)  Setting  concrete  work  on  dry  foundations  and 
without  thoroughly  saturating  the  surface  with  water. 

(  10)  Excessiv  e  ramming  or  tamping. 

(  11  )  Placing  concrete  in  the  winter  months  and  al- 
lowing the  material  to  become  frozen  before  the  ce- 
ment has  attained  its  final  set. 

(12)  Excessive  use  of  calcium  chloride  for  lower- 
ing the  freezing  point. 

(13)  Placing  concrete  in  very  hot  weather  when 
the  temperature  of  the  water  is  around  90  deg.  F.  to 
100  deg.  F.,  the  cement  at  the  same  time  being  im- 
properly seasoned,  with  the  result  that  the  cement 
pets  an  initial  set  in  the  mixer  and  is  thereby  broken 
when  placed  in  the  work. 

(14)  Excessive  trowelling  or  floating  of  cement 
surfaces. 

This  analysis  will  show  that  a  great  number  of  the 
failures  are  due  to  mechanical  incotnpetencv. 

From  the  past  history  of  concrete  there  is  good  rea- 
son to  believe  that  if  Portland  cement  is  properly 
manufactured,  the  proper  kind  of  aggregates  used  and 
the  work  properly  done,  structures  built  of  concrete 
will  be  reasonably  permanent. 

Concrete  is  one  of  the  best  and  most  reliable  of 
building  materials  when  mixed  and  put  in  place  in  a 
proper  manner;  where  there  have  been  failures  in  re- 
inforced concrete  buildings  or  other  reinforced  struc- 
tures for  that  matter,  it  has  generally  been  due  to  one 
or  more  of  the  following  causes: 

1.  Premature  removal  of  forms.  Too  early  removal 
of  forms  has  been  the  cause  of  most  of  the  deplorable 
accidents  in  reinforced  concrete  construction. 

2.  Insufficient  or  badly  arranged  forms  and  sup 
|><  >rts. 

3.  Erroneous  design,  i.e.,  errors  in  calculation  or  in 
sufficient  and  poor  reinforcement. 

I.  Mistakes  in  the  construction  of  the  columns. 
5.  Cnsuitable  aggregate  or  cement. 
'».  Poor  mixing. 

1 .  Had  workmanship  or  in  efficient  superv  ision. 
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s.    Misplacing  or  omitting  the  reinforcement. 

An)  of  the  above  causes  or  any  of  those  stated  for 
plain  concrete  failures  may  be  responsible  for  a  rein- 
Forced  concrete  structure  being  a  failure,  but  there  is 
absolutely  no  reason,  if  these  matters  are  carefully  at- 
tended to.  why  every  structure  should  not  be  a  com- 
plete success. 

It  i-<  a  noteworthy  fact  that  practically  no  "mys- 
terious" failures  have  ever  occurred  in  Concrete  struc- 
tures long  after  they  have  been  completed,  so  that  it 
may  be  assumed  that  in  almost  every  ease  the  failure 
has  been  due  to  some  error  in  construction. 

The  carelessness  and  ignorance  of  some  contractors 
who  undertake  concrete  work,  and  the  indifference 
they  show  with  regard  to  inspection  during-  construc- 


tion, make  it  essential  that  all  concrete  work  should 
be  placed  in  the  hands  of  skilled  and  trustworthy  men. 
While  the  contractor  should  not  be  absolved  from 
blame,  yet  the  engineer  and  the  architect,  who  do  not 
know  the  dangers,  must  equally  share  the  responsi- 
bility. It  is  their  business  to  know  the  necessary  pre- 
cautions and  to  insist  that  a  competent  concrete  engi- 
neer or  experienced  inspector  be  put  on  the  job,  to 
stay  there  until  the  work  is  completed.  It  is  high  time 
that  those  be  adjudged  incompetent  who  fail  to  insist 
upon  such  supervision. 

It  is  confirmed,  concludes  our  contemporary,  that 
all  localities  in  which  a  good  code  of  regulations  is 
enforced  have  proved  free  from  great  disasters  of  a 
preventable  nature. 


Construction  of  Retaining  Walls  of  Deep 
Basements  in  Clay  Ground 


IX  many  of  the  large  new  office  buildings  in 
Chicago,  having  foundation  piers  sunk  through 
the  clay  bed  to  rock,  a  portion  of  the  area  is  ex- 
cavated for  two  or  three  (or  even  four)  basement 
floors.  These  excavations  must  be  surrounded  by 
heavy  retaining  walls  to  resist  the  pressure  of  the 
clay.  The  walls  are  built  in  trenches  excavated  to  the 
required  depth,  lined  with  sheeting  against  which  are 
placed  waling  timbers,  braced  by  cross  timbers  or 


"drums"  having  a  jack  screw  or  trench  brace  between 
one  end  of  the  drum  and  the  waling  timber. 

Under  the  ordinary  method  of  building  the  wall, 
the  forms  are  placed  in  position  in  the  trench  thus 
braced,  and  then  concrete  is  deposited  up  to  the  level 
of  the  bottom  of  the  first  row  of  drums.  This  layer 
of  concrete  is  allowed  to  set  or  harden  for  12  to  24 
hours.  New  drums  are  then  placed  behind  the  con- 
crete-filled portion"  of  the  form.    Then  the  drums  and 
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Methods  of  Constructing  Retaining  Walls  for  Deep  Basements  in  Clay  Soil  at  Chicago 

The  upper  drawing  shows  the  method  ordinarily  used.   The  lower  drawing  shows  the  improved  method  employed  by  Holabird  &  Roche 

on  the  new  Lumber  Exchange  Building. 
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jacks  of  the  row  above  the  concrete  are  removed,  after 
which  the  forms  are  set  for  the  next  course  and  an- 
other layer  of  concrete  is  deposited  to  fill  to  the  level 
of  the  next  row  of  drums.  This  is  indicated  by  the 
horizontal  dotted  lines  in  the  upper  drawing  of  the 
accompanying  cut,  and  the  operations  are  continued 
successively  until  the  top  of  the  wall  is  reached.  The 
outer  lagging  is  left  in  place,  but  the  outer  waling 
timbers  are  removed  at  the  same  time  as  the  drums. 

This  method  has  several  disadvantages,  one  of  them 
being  the  slow  rate  of  progress  on  work  where  rapid 
construction  is  usually  most  desirable.  Then,  the 
walls  are  not  monolithic,  but  are  composed  of  a  series 
1  >f  separate  horizontal  courses,  and  although  these  are 
united  by  keys  or  ribs,  the  arrangement  is  not  well 
adapted  to  resist  heavy  lateral  pressure.  Certain  floor 
panels -in  the  floors  above  must  be  left  open  to  allow 
of  placing  a  reinforcement  of  vertical  steel  beams,  as 
it  is  not  satisfactory  to  use  steel-rod  reinforcement, 
owing  to  the  large  number  of  horizontal  joints  and 
the  difficulty  of  taking  care  of  shear.  The  pressure 
of  the  earth  also  has  to  be  resisted  by  the  green  con- 
crete, which  in  many  cases  is  displaced  or  distorted 
to  some  extent.  This  allows  a  movement  of  the  clay 
body  which  may  affect  adjacent  buildings. 

In  the  construction  of  the  Lumber  Exchange  Build- 
ing, at  La  Salle  and  Madison  Streets,  a  new  method 
was  adopted  for  building  the  sub-basement  retaining 
walls,  the  lower  sub-basement  floor  being  about  50  ft. 
below  the  street.  The  trenches  were  excavated  in  al- 
ternate sections,  the  joints  being  at  the  centres  of 
the  columns.  They  were  6  ft.  wide,  and  sunk  in  3-ft. 
lifts,  each  lift  sheeted  with  3  x  6-inch  vertical  lagging 
and  two  lines  of  8  x  8-in.  horizontal  waling.  The  8 
x  8-in.  drums  were  then  placed  between  the  waling 
timbers  and  made  as  tight  as  possible  by  the  screws. 
This  process  was  continued  lengthwise  in  6-ft.  sec- 
tions along  the  trench  and  then  downward  to  the  de- 
sired elevation. 

After  the  excavation  of  the  trench  was  completed 
about  6  in.  of  concrete  was  deposited  for  a  working 
floor  and  forms  were  built  for  the  full  height  of  the 
wall.  The  forms  were  cut  away  around  the  drums, 
which  were  boxed  in  or  cased  with  l-in.  lumber;  ribs 
on  the  boxing  formed  grooves  or  keys  for  bonding 
with  the  concrete  filling  later. 

Then  the  trench  was  concreted  from  base  to  top 
in  one  operation,  thus  giving  a  homogeneous  or  mono- 
lithic wall,  which  was  allowed  to  set  for  about  two 
weeks,  the  pressure  of  the  earth  during  that  time  be- 
ing resisted  by  the  drums  or  struts  and  not  by  the 
tonus  and  concrete  as  in  the  other  method  described. 
The  outer  waling  and  lagging  are  left  in  place.  When 
the  basement  is  excavated  the  inner  lagging  is  re- 
moved, the  drums  are  pulled  out  of  their  boxing,  and 
the  inner  form  and  boxes  taken  down.  The  holes  left 
by  the  boxes  are  then  tilled  with  a  dry  concrete,  well 
rammed,  which  is  held  in  place  by  the  notches  or 
grooves  formed  by  the  keys.  This  method  is  shown 
in  the  lower  drawing. 

The  advantages  of  this  method  are  that  the  work 
progresses  much  more  rapidly  and  gives  a  monolithic 
construction,  while  it  eliminates  the  objection  to  rod 
reinforcement  in  these  walls  (though  in  this  case  some 
of  the  walls  contain  I  beam  reinforcement).  Another 

important  advantage  is  that  the  drums  take  up  the 

pressure,  and  relieve  the  wall  of  all  pressure  until 
the  concrete  has  become  thoroughly  set  and  hard. 

The  building  in  question  is  a  lf>  storey  office  build- 
ing about  135  x  101  ft.,  200  ft.  high  above  the  street 
and  with  its  sub-basement  (for  boiler  room)  50  It. 
below  the  street.     The  prevention  of  any  movement  of 


the  clay  bed  was  very  important,  since  the  16-storey 
Y.  M.  C.  A.  building  with  floating  or  grillage  founda- 
tions adjoins  the  south  side  of  the  site,  while  the  13- 
storey  Tacoma  Building,  also  with  float  foundations, 
is  across  the  street,  and  an  old  3-storey  building  with 
surface  foundation  is  adjacent. 

The  architects  are  Holabird  &  Roche,  of  Chicago, 
and  the  new  method  of  basement  wad  construction 
was  devised  by  them.  The  George  A.  Fuller  Company, 
is  the  general  contractor.— Engineering  News. 


Miscellanea 

The  American  Society  for  Testing  Material  has 
added  to  its  specifications  for  reinforcing  steel  rolled 
from  billets,  an  intermediate  grade  between  the  struc- 
tural and  hard  grades.  The  new  grade  has  a  yield- 
point  of  40,000  lbs.  and  an  ultimate  tensile  strength 
of  from  70,000  to  85,000  lbs. 


A  moJel  town  has  been  built  within  the  city  lin  its 

of  Duluth,  by  the  Minnesota  Steel  Company,  in  con- 
nection with  its  new  steel  works  in  that  city.  The 
town  includes  water  supply  and  sewerage  systems, 
concrete  paved  streets,  about  one  hundred  and  forty 
residences,  a  hospital  and  a  school. 


A  series  of  tests  to  determine  the  strength  of  glue 
were  made  by  Messrs.  O.  Linder  and  E.  C.  Frost,  and 
reported  to  the  recent  meeting  of  the  American  So- 
ciety for  Testing  Materials.  The  results  show  a 
strength  of  from  1100  to  1950  lb.  per  sq.  in.  for  a  glue 
made  of  1  part  dry  glue  and  3  parts  water,  and  a 
strength  of  60  to  70  per  cent,  of  the  above  figures  for 
a  1  :5  glue.  Prolonged  heating  lowers  the  strength  of 
the  glue.  Glue  solutions  heated  to  150  deg.  F.  for  20 
hours  showed  a  loss  of  30  to  45  per  cent,  in  strengtn. 


Students  of  the  leading  engineering  schools  have 
been  offered  an  opportunity  to  compete  for  $1,000  in 
prizes  for  essays  on  highway  construction.  The  sub- 
jects suggested  cover  a  wide  range,  including — fac- 
tors which  should  govern  the  choice  of  types  of  pave- 
ments and  roads  and  the  materials  used  therein  ;  an 
ideal  paving  program  for  a  city  of  25,000;  economics 
of  highway  construction,  and"  half  a  dozen  related 
topics.  The  prizes  are  offered  by  The  Barber  As- 
phalt Paving  Company  to  promote  investigation  of 
highway  problems  by  engineering  students  and  to  en- 
courage them  to  enter  a  field  of  work  where  there 
is  great  need  for  trained  men. 


Of  the  new  uses  for  concrete  the  latest  is  in  the 
building  of  a  ferry  landing  at  Sydney,  Australia,  where 
a  big  pontoon  made  of  reinforced  concrete  was  adopt- 
ed. It  is  100  ft.  long.  68  ft.  wide  at  one  end  and  43  ft. 
at  the  Other,  and  7  ft.  9  ins.  deep,  giving  it  a  freeboard 
of  32  ins.  The  bottom  is  flat,  and  the  ends  are  given 
an  inclination  of  70  deg.  The  pontoon  is  divided  into 
48  watertighl  compartments,  and  is  carefullv  rein- 
forced so  as  to  withstand  the  pressure  of  vessels  lying 
alongside.  A  live  load  of  150  tons  is  provided  for,  and 
the  structure  weighs  650  tons.  It  is  expected  that  this 
concrete  structure  will  require  little  attention  to  the 
way  of  repairs,  will  be  permanently  watertight  and  will 
overcome  many  other  troubles  to  which  the  ordinary 
wooden  or  steel  pontoons  are  subject. 

Asbestos  and  Portland  cement  for  many  vears  have 
proved  good  partners  in  fireproof  construction  and 
property  protection.  A  new  building  material  is  jusl 
being  turned  out  in  Switzerland  where  large  slabs  or 
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boards  are  made  under  pressure,  with  Portland  cement 
and  asbestos  tibre,  forming  the  principal  ingredients. 
The  >lal>s  L-in.  thick  and  about  4  ft.  by  15  ft.  in  area, 
ina\  l>e  cut  as  desired  at  the  factory  and  are  adapted 
tor  outside  walls,  inside  finish,  certain  furniture  and 
man)  other  uses.  C  ement  ami  asbestos  have  for  many 
years  been  used  with  admirable  results  in  making 
shingles  and  for  other  similar  purposes  and  the  short- 
fibre  asbestos  which  is  to  a  cetrain  extent  a  by-product 
ol  the  production  of  the  high  grade,  long  fibre  asbestos; 
capable  of  being  spun,  finds  its  way  when  mixed  with 
Portland  cement  into  many  uses  in  the  hue  of  building 
construction. 


The  problem  of  economical  distribution  of  concrete 
for  long  and  comparatively  low  structures,  such  as 
arches  and  viaducts,  is  frequently  solved  by  the  use  of 
long  gravity  chutes  running  from  high  hoisting  towers 
to  the  points  of  deposition. 


The  Department  of  Trade  and  Commerce,  Ottawa, 
is  advised  that  a  company  has  been  formed  in  Syd- 
ney, Xew  South  Wales,  for  the  purpose  of  manufac- 
turing asbestos  in  Australia,  and  that  they  are  erect- 
ing works  for  that  purpose.  As  they  will  require 
crude  asbestos  they  have  inquired  as  to  the  source 
of  supply,  freight  rates  and  other  particulars  concern- 
ing Canadian  asbestos.  They  are  contemplating  send- 
ing a  member  of  their  firm  to  Canada  to  study  the 
situation.  It  has  been  suggested  that  they  might 
wish  to  begin  by  importing  manufactured  asbestos 
goods,  and  that  with  this  in  view  they  might  desire 
to  get  into  touch  with  Canadian  producers  of  these 
goods.  It  is  hoped,  therefore,  that  Canadian  asbestos 
manufacturers  will  follow  up  this  notice  by  communi- 
cating with  the  firm  in  question — the  name  and  ad- 
dress of  which  may  be  had  on  application  to  the  De- 
partment of  Trade  and  Commerce,  Ottawa — and  that 
this  may  result  in  the  establishment  of  a  permanent 
trade  connection. 


Mr.  E.  L.  Warner,  lately  appointed  Eastern  representa- 
tive of  th e  Dominion  Paint  Works,  Limited,  Walkerville, 
Ont.,  lias  removed  from  Transportation  Building,  to  larger 
quarters  in  the  Eastern  Townships  Bank  Building,  Montreal. 
His  head  office  is  in  the  Lumsden  Building,  Toronto. 


A  bulletin  received  from  Mr.  C.  R.  Young,  Chairman  of 
the  Library  Committee  of  the  Toronto  Branch  of  the  Can- 
adian Society  of  Civil  Engineers,  directs  attention  to  recent 
additions  to  the  library  in  the  way  of  Transactions,  Pro- 
ceedings, Journals,  Reports,  Engineering  Treatises  and  Text- 
Books.  A  printed  catalogue  of  the  whole  library  is  to  be 
prepared  and  distributed  in  the  near  future.  Members  of 
the  Branch  are  invited  to  consult  the  complete  card  cata- 
logue which  may  be  seen  at  Headquarters,  90-96  King  Street 
West. 


The  Canadian  Billings  &  Spencer  and  the  Canada  Forg- 
ing plants  are  now  working  to  limit.  These  two  plants  were 
consolidated  as  the  Canada  Foundries  &  Forgings,  Limited,  a 
few  years  ago.  Industry  showed  a  falling  off  during  the  first 
half  of  the  present  year,  but  during  the  last  couple  of  months 
there  has  been  a  sudden  accession  of  orders  which  has  taxed 
the  capacity  of  the  plants.  It  is  stated  that  the  orders  on 
hand  at  present  represent  more,  both  in  bulk  and  in  money, 
than  the  entire  output  of  1913.  Many  of  the  orders  are  on 
account  of  the  Dominion  and  Imperial  Governments,  portions 
of  the  Ross  rifle  being  manufactured  here.  One  of  the  plants 
also  has  been  working  on  heavy  shells  for  the  Imperial  Gov- 
ernment. 


Personal  Mention 


Mr.  J.  J.  McNiven  has  been  appointed  assistant  inspector 
of  gas  and  electricity  for  the  City  of  Vancouver. 

Mr.  R.  A.  Ross,  consulting  engineer,  Montreal,  is  acting 
for  the  City  of  Peterborough,  Ont.,  in  its  negotiations  for 
the  acquisition  .  of  the  plant  of  the  Peterborough  Light  & 
Power  Company. 

Mr.  Herbert  S.  Hersey,  General  Manager  of  the  C.  O. 
Bartlett  &  Snow  Company  of  Canada,  Limited,  Montreal,  is 
reported  as  improving  daily  following  an  optical  operation 
on  October  2()th. 

Mr.  C.  A.  Lee  is  scheduled  to  read  a  paper,  "Jordan 
River  Power  Development,  Vancouver  Island,"  before  the 
Vancouver  Branch  of  the  Canadian  Society  of  Civil  Engi- 
neers on  November  19. 

Mr.  R.  S.  Gillette,  previously  connected  with  the  Sani- 
tary Tiling  Company,  has  opened  offices  at  809  Eastern  Town- 
ships Bank  Building,  Montreal,  as  the  Canada  Tile  Company, 
tile  contractors  and  associated  lines. 

Mr.  Thos.  Adams,  town  planning  expert  to  the  Commis- 
sion of  Conservation,  delivered  an  address  at  Berlin,  Ont., 
last  week.  The  municipal  councils  of  Berlin  and  Waterloo 
attended.  The  meeting  was  held  under  the  auspices  of  the 
Berlin  Civic  Association. 

Mr.  Gordon  B.  Johnson,  Canadian  Trade  Commissioner 
at  Yokohama,  Japan,  an  engineering  graduate  of  the  Royal 
Military  College,  Kingston,  has  volunteered  for  active'  ser- 
vice and  has  been  accepted  by  the  Imperial  Government. 
He  is  now  on  his  way  to  England. 

Mr.  C.  S.  L.  Hertzberg,  of  the  Trussed  Concrete  Steel 
Company,  writes  us  from  Walkerville  stating  that  he  has 
not  volunteered  for  active  service  abroad.  In  our  issue  of 
November  4  we  published  a  list  of  members  of  the  Canadian 
Society  of  Civil  Engineers  who  had  gone  on  active  service 
with  the  Canadian  Expeditionary  Force.  This  list  contained 
the  names  of  Mr.  C.  S.  L.  Hertzberg  and  Mr.  H.  F.  H.  Hertz- 
berg.   The  latter  only  should  have  been  included. 

Dr.  J.  A.  L.  Waddell  and  Mr.  John  Lyle  Harrington  an- 
nounce the  dissolution  of  the  firm  of  Waddell  &  Harring- 
ton, Kansas  City.  The  firm's  business  will  be  conducted  as 
usual  until  the  conclusion  of  its  affairs  in  July,  1915,  except 
that  it  is  accepting  no  new  commissions.  Dr.  Waddell  will 
give  his  attention  to  special  engineering  and  financial  mat- 
ters and  to  important  advisory  work.  Mr.  Harrington  will 
be  joined  by  the  firm's  Associate  Engineers,  Mr.  E.  E. 
Howard  and  Mr.  Louis  R.  Ash,  in  the  establishment  of  the 
firm  of  Harrington,  Howard  and  Ash. 

The  following  gentlemen  have  been  nominated  for  offi- 
cers and  members  of  Council  of  the  Canadian  Society  of 
Civil  Engineers  for  1915,  as  submitted  by  the  nominating- 
committee:  For  president,  F.  C.  Gamble;  for  vice-president 
for  three  years,  A.  E.  Doucet  and  A.  St.  Laurent;  for  vice- 
president  for  one  year,  E.  E.  Brydone-Jack  and  Gordon 
Grant.  For  Councillors— Ditsrict  No.  1,  S.  P.  Brown,  H.  R. 
Safford,  A.  Surveyer,  R.  M.  Wilson;  District  No.  2,  C.  B. 
Brown,  F.  W.  W.  Doane;  District  No.  3,  A.  Amos,  T.  A.  J. 
Forrester;  District  No.  4,  G.  J.  Desbarats,  A.  J.  Grant;  Dis- 
trict No.  5,  S.  B.  Clement,  J.  L.  Weller;  District  No.  6,  W.  G. 
Chace,  F.  H.  Peters;  District  No.  7,  N.  J.  Kerr,  D.  O.  Lewis. 
With  the  exception  of  the  nomination  for  President,  two 
members  are  proposed  for  each  office.  The  officers  to  be 
elected  are  a  president,  a  vice-president  for  the  full  term  of 
three  years,  a  vice-president  for  a  term  of  one  year,  two 
members  of  council  representing  District  No.  1  and  one 
member  of  council  for  each  of  the  other  districts. 
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Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


EASTERN  CANADA 

At  Ottawa,  paving  work  estimated  to  cost  $114,000  has 
been  commenced  on  Preston  Street  between  Carling  and 
Wellington  Streets. 

Announcement  is  made  that  the  Steel  Company  of  Hamil- 
ton will  re-open  one  of  their  furnaces  on  November  20,  em- 
ploying one  hundred  men. 

The  Jeffrey  Manufacturing  Company,  Montreal,  have 
removed  their  office  to  425  Power  Building.  The  warehouse 
will  remain  at  55  Cote  Street. 

The  Interprovincial  Brick  Company,  Limited,  Toronto, 
have  secured  the  entire  face  brick  contract  for  the  Proctor 
&  Gamble  plant  at  Hamilton. 

The  Associated  Cement  Company  (Canada).  Limited,  has 
been  incorporated  at  Ottawa.  It  is  reported  that  Messrs. 
Mackenzie  &  Mann  are  behind  the  new  firm. 

Tenders  for  street  railway  equipment  to  cost  $130,000 
have  been  awarded  to  the  Canadian  General  Electric  Com- 
pany. Toronto,  by  the  London  &  Port  Stanley  Railway  Com- 
pany. 

The  Ottawa  City  Council  has  passed  a  by-law  for  the 
expenditure  of  $250,000  on  the  construction  of  an  intake.  The 
work  is  to  be  started  at  once.  Mr.  R.  L.  Haycock  is  the  En- 
gineer. 

The  Toronto  City  Council  have  approved  the  construc- 
tion of  a  new  street  railway  line  on  Bloor  Street  from  Dun- 
das  to  Quebec  Avenue.  The  estimated  cost  of  the  work  is 
$12.1,000. 

The  Barton  Sand  &  Gravel  Company,  Hamilton,  Ont., 
has  been  incorporated  with  a  capital  of  $100,000.  1  hose  in- 
terested  in  the  new  enterprise  include  Dr.  E.  A.  Alway,  of 
Bartonville,  Ont. 

Work  has  started  on  the  Port  Credit  and  Burlington  sec- 
lions  of  the  new  concrete  highway  between  Toronto  and 
Hamilton.  The  estimated  cost  of  the  undertaking  is  $(500,- 
(100.    Mr.  11.  S.  Van  Scoyoc  is  the  Engineer. 

At  Hochelaga  (Montreal),  the  new  school  building  which 
ie  being  erected  for  the  School  Commissioners  is  advancing 
rapidly  in  its  construction.  The  architects  are  Messrs.  Viau 
&  Venne,  and  the  general  contractor  is  Mr.  J.  A.  Durocher. 

The  Mimico,  Ont.,  Council  have  decided  to  submit  a  by- 
law authorizing  the  construction  (if  water  and  sewerage 
schemes  tor  the  village.  Plans  for  the  work  have  been  pre- 
pared by  Mr.  E.  A.  James.  The  work  is  estimated  to  cosi 
f  125,000. 

From  Owen  Sound,  Ont.,  comes  the  report  that  Mr.  R. 
II.  Mi  Williams,  of  Owen  Sound,  ami  Mr.  John  Russell,  of 
Toronto,  have  purchased  about  forty  acres  of  the  gravel  area 
at  Griffiths  Island,  where  they  will  engage  in  the  manufac- 
ture of  cement. 

Negotiations  have  been  completed  for  the  construction 
of  a  pipe-line  to  supply  St.  Catharines,  Wellaud.  Merritton 
and  Thorold  direct  from  Lake  Erie,  lenders  for  the  work 
arc  to  be  called  shortly.  The  estimated  cost  of  the  under- 
taking is  91,000,000, 

The  contract  has  been  signed  for  the  Park  Avenue  sub 
way  at   Montreal  and  work  is  to  start  immediately.  The 
engineer  in  charge  is  Mr.  J.  Emile  Vanier  and  the  general 
contractors  are   Messrs    l.aiinn   \    I. tilth      The  estimated 
cost  of  the  undertaking  is  $176,000, 


Work  has  started  on  the  new  physics  building  at  the  On- 
tario Agricultural  College,  Guelph.  The  structure  will  be 
100  feet  x  65  feet  in  size,  three  storeys  high,  and  will  cost 
about  $50,000.  The  building  fund  is  a  portion  of  the  Federal 
grant  to  Ontario  for  agricultural  purposes. 

Work  has  been  completed  on  the  new  Government  dock 
at  Belleville,  Ont.,  by  the  Randolph  Macdonald  Company  of 
Toronto.  The  contract  called  for  concrete  work.  The  wharf 
is  extensive,  projecting  far  out  into  the  Bay  of  Quinte. 
Dredging  work  has  not  yet  been  completed. 

The  gratifying  announcement  is  made  that  the  Masscy- 
llarris  Company  will  re-open  its  works  in  Toronto  and  Brant- 
ford  on  the  first  of  December.  The  company  expect  a  great 
demand  for  their  implements  next  spring  as  a  result  of  the 
stimulus  to  farming  in  Western  Canada  created  by  the  war. 

Plastering  is  in  progress  on  an  apartment  block  at  Port 
Arthur,  Ont-.  estimated  to  cost  $100,000,  for  Port  Arthui 
Buildings,  Limited.  The  building  is  to  be  of  terra  cotta,  re- 
inforced concrete  and  brick  construction.  The  architects  and 
general  contractors  are  Messrs.  Marsh.  Hutton  &  Powers 
Company,  Limited. 

Exterior  work  is  advancing  rapidly  on  the  new  office 
building  which  the  Liverpool,  London  &  Globe  Insurance 
Company  are  building  on  Dorchester  Street  Wist,  Mont- 
real, at  a  cost  of  $175,000.  The  architects  are  Messrs.  Nobbs 
&  Hyde  and  the  general  contractors  are  Messrs.  E.  G.  M. 
Cape  &  Company,  both  of  Montreal. 

It  is  proposed  that  the  city  of  Montreal  form  a  depart- 
ment for  the  inspection  of  all  electrical  work.  This  work 
has  hitherto  been  done  by  the  Canadian  Fire  Underwriters' 
Association,  which  has  now  incorporated  a  separate  company 
— the  Canadian  Underwriters'  Electrical  Inspection  Bureau. 
Limited, — to  take  over  this  part  of  the  business.  The  city 
law  department  will  report  on  the  city's  powers  to  establish 
a  department. 

Notwithstanding  war  conditions,  things  appear  favorably 
with  the  Cheticamp  Gypsum  and  Plaster  Company.  Limited, 
according  to  the  reports  of  Mr.  James  Brodie.  who  is  on 
a  trip  to  the  company's  properties  at  Eastern  Harbor,  C.B. 
Although  the  quarry  output  has  been  taken  by  American 
Plaster  Mills  for  the  next  five  years,  new  rolling  stock  and 
equipment,  such  as  steam  shovels,  locomotives,  dump  cars, 
etc.,  is  being  added.  The  company  markets  all  its  manufac- 
tured plaster  in  Canada.  The  machinery  is  on  the  ground 
and  will  be  installed  this  winter.  As  a  result  the  output  will 
be  increased  very  largely. 

Another  effort'  is  to  be  made  to  remodel  the  Montreal 
building  by-laws,  which  have  been  under  consideration  for 
several  years.  A  committee  consisting  of  Messrs.  Francis 
and  Ycnnc  Spent  many  months  in  revising  the  code,  but 
this  has  failed  to  meet  with  approval,  as  portions  of  the  code 
conflicted  with  other  municipal  regulations.  It  has  there- 
fore been  decided  to  submit  the  entire  matter  to  a  special 
committee  of  the  Civic  Legislature  Committee— Messrs.  A 
Chaussc,  building  inspector;  the  City  Clerk,  Aid.  Lapointe. 
and  the  city  attorney.  Messrs.  Francis  ami  Venne  being  in- 
vited to  consult  with  the  special  committee. 


W  I  S  IT  K  N  CAN  \  I )  A 

The  Calgary  City  Council  is  making  arrangements  to 
appoint  a  special  committee  to  deal  with  the  question  of  city 
planning. 

At  West  Ihirnaby.  B.C.,  an  eight-room  school  building 
is  to  be  erected  at  a  cost  of  150,000,  Plans  are  being  pre- 
pared by  Mr.  J.  H.  Bowman 

The  third  annual  convention  of  the  British  Columbia 
members  of  the  Canadian  Society  of  Civil  Engineers  is  to 
be  held  at  Victoria.  B.C.,  December  11-12 

Application  for  authority  to  carry  out  the  construction  of 
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the  proposed  Peace  River  Railway  will  be  made  at  the  next 
session  oi  Parliament  by  the  Peace  River  and  Athabasca  Rail- 
way Company. 

The  new  building  which  has  been  erected  on  Qu'Appelle 
Avenue,  Winnipeg,  for  the  Knox  Presbyterian  Church,  at  a 
e.>-t  >>t  com  of  $225,000.  has  reached  the  roofing  stage.  The 
architect  is  Mr.  J.  11.  G.  Russell,  and  the  general  contractors 
are  Messrs    las.  McDiarmid  &  Company,  both  of  Winnipeg. 

Port  George,  B.C.,  reports  activity  in  building  work. 
During  the  last  three  months  residential  and  business  build- 
ings to  the  value  of  $500,000  have  been  erected.  The  value 
•  i  the  w>rk  at  present  under  way  is  $250,000.  The  largest 
work  now  under  construction  is  that  for  the  Grand  Trunk 
Pacific  Railway. 

The  extensions  to  the  White  Valley  irrigation  system  will 
be  completed  in  about  five  weeks.  The  work  is  under  the 
supervision  of  Messrs.  Ducane,  Dutcher  &  Company,  Van- 

rer.  Next  spring  further  extensions  and  revisions  will  be 
started,  at  an  estimated  cost  of  about  $100,000.  The  entire 
system  lias  cost  $550,000. 

The  new  bank  building  which  the  Merchants  Bank  of 
Canada  are  erecting  at  Calgary  at  a  cost  of  $122,000  is  near- 
ing  completion.  The  building  is  three  storeys  high,  of  steel 
and  brick  construction,  with  a  stone  and  granite  front.  The 
architects  are  Messrs.  Brown  &  Vallance,  of  Montreal,  and 
the  general  contractors  are  Messrs.  Carter-Halls-Aldinger 
Company,  of  W  innipeg. 

At  Calgary,  operations  are  about  to  be  commenced  on 
the  new  warehouse  and  office  building  for  the  Western  Can- 
ada Cordage  Company.  Four  buildings  will  be  erected  at 
present — the  main  building,  fibre  warehouse,  machine  shop 
and  office  building.  The  architect  is  Mr.  Chas.  Hay,  and  the 
general  contractors  are  Messrs.  Thomas-Jamieson  &  Mc- 
Kenzie.  both  of  Calgary. 

The  Grand  Trunk  Pacific  Railway  has  let  contracts  for 
the  construction  of  buildings  at  four  of  its  divisional  points 
along  its  main  line  in  British  Columbia.  Buildings  will  be 
erected  at  Endako,  Smithers,  Prince  George  and  Pacific  at  a 
cost  of  $300,000.  Twelve-stall  roundhouses  will  be  erected  at 
each  town.  Contracts  to  build  machine  shops,  stations  and 
warehouses  at  Prince  Rupert  will  shortly  be  let. 

Mr.  J.  W.  Stewart,  president  of  the  Pacific  Great  Eastern 
Railway,  announces  that  construction  is  proceeding  with  un- 
diminished vigor  all  along  the  route  of  the  new  line  from 
near  Pemberton  to  Fort  George,  B.C.  A  force  of  nearly 
7.000  men  is  engaged  in  the  task  of  projecting  a  new  line  into 
the  interior.  A  sum  aggregating  between  $1,250,000  and  $1,- 
500,000  is  being  spent  each  month  in  the  work  of  construction. 

Work  on  the  construction  of  five  oil  tanks  for  the  Im- 
perial Oil  Company  has  been  commenced  at  Prince  Rupert, 
B.C.  The  erection  of  the  tanks  will  be  rushed  to  comple- 
tion. Two  pump  houses  and  a  warehouse,  50  x  150  feet,  will 
also  be  built.  The  site  is  located  near  the  dry  dock,  and  will 
require  considerable  excavating.  The  storage  plant  to  be 
constructed  at  Prince  Rupert  for  the  Imperial  Oil  Company 
will  cost  $250,000. 

The  Railway  Department  of  the  Provincial  Government, 
Victoria,  B.C.,  have  received  advices  that  nearly  a  mile  and  a 
half  of  the  preliminary  shaft  of  the  . five-mile  tunnel  to  be 
driven  under  the  Selkirk  Range  for  the  C.  P.  R.  has  been  ex- 
cavated. On  October  26,  5,014  feet  had  been  excavated  out 
oi  the  pioneer  bore,  a  small  passage  running  parallel  to  the 
main  tunnel  from  the  western  portal.  Rapid  progress  is  being 
made  with  the  main  tunnel,  which  is  designed  for  double-track 
traffic.  The  main  heading  has  been  widened  out  to  its  full 
width.  2,363  feet  from  the  eastern  end  of  operations,  and  1,256 
feet  from  the  western  entrance.  A  section  706  feet  long  has 
been  completed  at  the  east  end. 

It  is  announced  that  the  Grand  Trunk  Pacific  has  entered 


into  contracts  with  Messrs.  Carter-Halls-Aldinger  Company 
for  the  construction  of  terminal  buildings  at  Prince  George, 
Endako,  Smithers  and  Pacific,  four  thriving  divisional  points 
on  their  main  line.  This  work  will  take  care  of  a  very  large 
number  of  mechanics  and  laborers  during  the  coming  winter 
season.  The  works  are  to  be  extensive  and  ample  for  the 
anticipated  needs  of  the  next  few  years,  and  include  round- 
houses, machine  shops  and  so  forth.  In  addition,  it  is  prob- 
able that  a  contract  will  be  let  for  the  works  at  Prince 
Rupert,  the  coast  terminus,  within  a  short  time,  and  in  fur- 
ther addition  to  these  works  the  company  are  also  construct- 
ing a  large  number  of  warehouses,  stations  and  other  build- 
ings at  the  divisional  points. 

Dr.  Alfred  Thompson,  member  of  the  Dominion  Parlia- 
ment from  the  Yukon,  who  is  active  in  the  development  of 
the  district  which  he  represents,  makes  the  announcement 
that  railway  communication  between  northern  British  Colum- 
bia, Yukon,  and  Alaska  will  follow  the  completion  of  the 
Canadian  Northern  Pacific  and  the  operation  of  the  Grand 
Trunk  Pacific  Railways.  It  is  Dr.  Thompson's  belief  that 
the  next  great  railway  to  be  constructed  in  Canada  will  be 
fn mi  a  point  on  the  Grand  Trunk  in  British  Columbia  through 
I  lie  northern  part  of  the  Province  and  the  Yukon  to  connect 
with  the  system  which  is  to  be  built  by  the  United  States 
Government  in  Alaska.  This  will  open  up  a  vast  territory 
in  northern  British  Columbia  and  southern  Yukon,  and  give 
railway  communication  from  Sydney  to  the  boundary  line  of 
the  Yukon  on  the  one  hundred  and  forty-first  meridian  west, 
making  it  possible  to  take  a  train  in  Vancouver  and  ride  to 
the  shores  of  Bering  Sea.  This  will  make  an  empire  tribu- 
tary to  the  cities  of  British  Columbia,  with  Vancouver  as 
the  railway  and  commercial  centre.  The  Yukon  has  large 
areas  of  fine  agricultural  land,  and  the  gold  production  of  the 
territory  for  the  last  year  is  estimated  at  $6,000,000.  The  plan 
of  flie  United  States  Government  to  spend  $35,000,000  in  rail- 
road construction  in  Alaska  will  give  impetus  to  the  building 
of  connecting  lines  in  British  Columbia  and  Yukon,  and  will 
result  in  opening  and  developing  much  valuable  territory 
rich  in  natural  resources. 


Book  Reviews 

Concrete-Steel-Construction  (Part  1)  Eddy  &  Turner, 
Minneapolis.  This  work  is  a  treatise  upon  the  elementary 
principles  of  design  and  execution  of  reinforced  concrete 
work  in  buildings.  The  authors  point  out  that  the  fire  losses 
in  Canada  and  the  United  States  amount  annually  to  half  a 
billion  dollars  and  that  the  question  of  economy  governing 
the  type  of  construction  it  is  a  matter  of  the  greatest  im- 
portance to  determine  whether  safe  fireproof  buildings  can 
be  built  at  practically  no  greater  cost  than  combustible  ones. 
In  their  book  the  authors  discuss  the  practical  problems  of 
reinforced  concrete,  and  treat  at  length  the  restraint  im- 
posed upon  the  elements  of  the  composite  structure,  so  that 
rational  rules  may  be  adopted  for  the  safe  and  economic  de- 
sign of  this  type  of  fireproof  building.  The  following  state- 
ment is  borne  out  by  the  experience  of  many  Canadian  towns 
and  cities:  "Failure  on  the  part  of  the  engineering  profes- 
sion to  consider  these  laws  in  drawing  up  building  codes  has 
led  to  grave  errors,  thereby  offering  a  premium  on  the  more 
dangerous  types  of  designs  in  concrete  building  work,  and 
placing  at  a  disadvantage  the  more  scientific,  safe,  and  con- 
servative types  of  work  as  determined  by  the  records  of 
these  types  in  practical  construction."  Patented  as  well  as 
unpatented  types  are  discussed,  and  engineers  cannot  fail  to 
find  special  interest  in  the  treatment  of  steel  ratios  and  flat 
slabs  by  the  theory  of  work  and  in  the  section  devoted  to 
reinforced  concrete  columns.  The  book  contains  upwards  of 
four  hundred  pages  and  is  illustrated  by  numerous  half- 
tones and  diagrams. 
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Waterworks,  Sewerage  and 
Roadways 

Empress,  Alta. 

A  by-law  has  been  passed  by  the  town 
council  in  favor  of  the  construction  of  a 
water-works  system  for  the  town  at  an 
estimated  cost  of  $66,000.  The  scheme  is 
to  supply  the  town  with  water  from  Red 
Deer  River  power  plant,  at  a  cost  of 
$16,000;  reservoir  $6,000;  10-in.  water 
main  to  town,  $33,000;  distributing  sys- 
tem, $11,000.  The  John  Gait  Engineering 
Company  are  the  engineers.  Mr.  E.  L. 
Miles,  233  Judge  Travis  Building,  Cal- 
gary, is  the  manager. 

Grimsby,  Ont. 

A  by-law  will  be  submitted  to  the  rate- 
payers here  for  the  construction  of  water 
mains  on  Maple  &  Livingston  Avenues 
and  Clark  and  Paton  Streets,  at  an  esti- 
mated outlay  of  $12,000.  Mr.  Jas.  Brodie 
is  the  town  clerk. 

Halifax,  N.S. 

Tenders  will  be  received  by  Mr.  E.  H. 
Armstrong,  Halifax,  until  November 
25th  for  excavating  and  placing  culverts 
and  erection  of  arches  in  Colchester 
County,  for  the  Provincial  Government 
Department  of  Public  Works.  Plans 
and  specification  are  at  offices  of  Mr. 
VVm.  McKenzie,  Earltown;  McLeod  & 
McLean,  Denmark  Station;  David  Nel- 
son, Tatamagouche ;  Walter  Byers,  New 
Annan,  arid  John  L.  Hingley,  Kempton. 
Mr.  H.  F,  Donkin  is  the  engineer. 

Ingersoll,  Ont. 

The  town  council  will  submit  a  by-law 
to  the  ratepayers  shortly  for  authority  to 
carry  out  paving  work,  etc.,  on  Thames 
Street,  with  cement  curbs  and  gutters. 
Mr.  W.  A.  Smith  is  the  town  clerk. 

Morris,  Man. 

The  Municipality  of  Morris  have  made 
arrangements  to  expend  $1,000  on  the 
carryng  out  of  drainage  work  this  year. 
Mr.  D.  M.  Ure  is  the  clerk. 

North  Dorchester  Twp.,  Ont. 

Tenders  will  be  received  bp  Mr.  W.  B. 
Lane,  Dorchester  Station,  Ont.,  clerk, 
until  noon  November  30th  for  the  con- 
struction of  Piney  Creek  drain.  Plans 
and  specification  are  at  office  of  clerk  or 
Mr.  C.  A.  Jones,  O.  L.  S.  Pctrolca. 

North  Easthope  Twp..  Ont. 

The  township  council  is  constructing  a 
drain  to  be  known  as  Krampien  drain, 
starting  on  lot  10,  con.  8,  having  its  out- 
let in  the  Township  of  Wilmot.  Ten- 
ders for  the  work  will  be  received  by  Mr. 
J.  D.  Fisher,  R.  R.  No.  1,  Stratford,  until 
2  p.m.  November  25.  Plans  and  speci- 
fication are  at  office  of  clerk  and  also 
Mr.  John  Rogers,  O.  L.  S„  Mitchell. 

Niagara  Falls,  Ont. 

The  Provincial  Government  has  au- 
thorized the  city  council  to  make  an 
over-draft  in  order  that  paving  work  may 
be  carried  through  this  winter.  Mr.  J. 
Seymour  is  the  city  clerk. 
Oakville.  Ont. 

The  town  council  has  instructed  the 


Water,  Power  &  Light  Commission  to 
proceed  with  extension  to  water  system 
into  Pine  District  suburb.  Mr.  Wm.  E. 
M.  Crawley  is  the  town  clerk. 

Ormstown,  Que. 

Tenders  will  be  received  by  Mr.  J.  C. 
Bryson,  secretary-treasurer,  parish  of  St. 
Malachie  d'Ormstown,  until  1  p.m.  No- 
vember 20th,  for  the  construction  and 
macadamizing  of  the  following  roads: — 
(1)  S.  side  Chateauguay  River,  3^  miles; 
(3)  Cairnside  By-road,  2%  miles;  (2)  N. 
Side  Chateuguay  Road,  from  Village  to 
two  miles  west;  (4)  Jamestown  By-road, 
2l/2  miles;  (5)  Ormstown  side  road,  one 
mile.  Each  of  the  above  must  have  a 
separate  tender.  Contractor  to  furnish  all 
machinery  and  material.  Plans  and  spe- 
cification are  at  the  council  office. 

Ottawa,  Ont. 

Work  on  the  construction  of  $60,000 
sewerage  system,  including  the  laying  of 
tile  and  brick  sewers,  will  be  done  by  day 
labor  under  the  supervision  of  Mr.  R.  L. 
Haycock,  sewerage  engineer. 

Pembroke,  Ont. 

Waterworks  extensions  consisting  of 
3,000  ft.  of  6-in.  cast  iron  water  mains 
with  special  valves  and  hydrants  are  to 
be  laid  this  year  by  the  town  council. 
Work  will  be  done  by  day  labor.  Mr.  W. 
J.  Moore  is  the  engineer  and  Mr.  H.  J. 
Fortier  is  the  town  clerk. 

Regina,  Sask. 

The  city  council  has  awarded  the  fol- 
lowing contracts  in  connection  with 
sewage  disposal  works  here: — General 
contract,  Canada  Iron  Corporation,  Mon- 
treal, for  supply  of  2  12-in.  %  bends,  2 
12-in.  off  18-in.  tees,  22  12-in.  lengths  18- 
in.  c.i.  pipe;  Drummond,  McCall  &  Com- 
pany, Winnipeg,  1  18-in.  gate  valve  with 
7  ft.  key,  2  12-in.  gate  valves  with  7  ft. 
key  and  valve  box. 

Thorald.  Ont. 

Bids  will  be  received  by  Mr.  Jas.  Wil- 
son, chairman,  town  council,  until  8  p.m., 
November  25,  for  the  construction  of  a 
complete  water  filtration  plant.  Plans 
and  specification  are  at  office  of  chair- 
man and  also  of  the  engineers,  Messrs. 
Chipman  &  Power,  Mail  Building,  To- 
ronto. 

Toronto,  Out. 

Tenders  close  on  November  24th  for 
the  carrying  out  of  sewer  work  on  11 
streets  and  Alton  Avenue  drainage  sys- 
tem outlet.  Plans,  etc.,  are  at  sewer  de- 
partment, city  hall. 

Winnipeg,  Man. 

Tenders  will  be  received  by  the  chair- 
man, board  of  control,  until  11  a.m.  No- 
vember 10.  for  the  construction  of  sewer 
connection!  and  installation  of  plumbing 
to  private  properties.  Plans  and  specifi- 
cation are  at  office  of  engineer.  Mr.  W. 
P.  Brcrcton.  223  James  Avenue.  Winni- 
peg. 

CONTRACTS  AWARDED 
Ethel.  Ont. 

The  general  contract  for  the  construc- 
tion of  Beaacbamp  Creek  drain  has  been 


awarded  by  the  Township  of  Grey  to 
Mr.  August  Guhr,  Seaforth.  Ont.  The  es- 
timated cost  is  $23,000.  Work  will  be 
started  next  spring. 

Halifax,  N.S. 

The  general  contract  for  trenching  and 
laying  2,600  ft.  of  18  in.  x  24  sewer  pipe 
and  1,200  feet  of  6-in.  water  mains  has 
been  awarded  by  the  city  council  to 
M  essrs.  Geo.  Lowe  and  Company,  Metro- 
pole  Building,  at  $13,800.  Mr.  F.  W.  W. 
Doane,  city  hall,  is  the  engineer. 

London,  Ont. 

The  Board  of  Control  has  let  the  gen- 
eral contract  for  the  construction  of 
sanitary  sewer  on  Adelaide  Street,  from 
Oxford  to  St.  James  Street,  to  Mr.  W". 
G.  Webster,  Bank  of  Toronto  Building 
at  $1,'J91.  Mr.  Wm.  Ashplant  is  the  en- 
gineer. 

Toronto,  Ont. 

The  following  contracts  for  sewer  con- 
struction have  been  awarded  by  the 
Hoard  of  Control  (Mr.  R.  C.  Harris,  City 
Hall.  Commissioner  of  Works): — Fus- 
sel-McReynolds  Company,  Main  Garri- 
son Sewer,  No.  5,  $41,644;  Mr.  R.  T.  Mov- 
ers, Wolverleigh,  $948;  Mr.  W.  E.  Tay- 
lor, Stacey,  $972;  Lane,  $243;  Hillington 
$2,087;  Messrs.  McLaren  &  Company. 
Harrington  Avenue.  Drayton  ,  $1  878 
Oakdene,  $695;  Messrs.  Wilkes  &  Wal- 
lace, Rosehill,  $SS8;  Messrs.  Stephens 
Darngo  &  Company,  Glebeholme.  $1.- 
390,  Milverton,  $1,400. 


Railroads,  Bridges  and  Wharves 

Montreal,  Que. 

The  contract  for  construction  of  sub- 
way on  Park  Avenue  at  $176,176  has  been 
signed  under  new  terms  and  work  will 
start  immediately.  Mr.  J.  Emile  Yanicr 
is  Engmeer-in-Charge,  and  Messrs.  Lau- 
nn  &  Leitch  are  the  general  contractors. 
Prince  George,  B.C. 

Work  has  started  on  the  construction 
of  12-stall  roundhouse  and  machine  shop 
for  the  Grand  Trunk  Pacific  Railway. 
1  he  building  will  be  brick  and  steel  con- 
struction, felt  and  gravel  roofing. 
Messrs.  Carter- Halls-Aldingcr  Company. 
Winnipeg,  are  the  general  contractor; 
Mr.  J.  G.  Legrand,  Union  Station,  Win- 
nipeg, is  the  engineer. 

Pacific,  B.C. 

The  construction  of  a  12-stall  round- 
house and  machine  shop,  brick  and  steel 
construction,  felt  and  gravel  roofing,  for 
Grand  Trunk  Pacific  Railway.  Winni- 
peg, is  started.  Messrs.  Carter-Halls- 
Aldingcr  Company.  Winnipeg,  are  the 
general  contractors. 

St.  Catharines,  Ont. 

Mr.  J.  A.  Pay.  City  Clerk,  will  receive 
tenders  until  December  8  for  erection  of 
bridge  superstructure  on  St.  Paul  Street 
steel  construction.  1.236  ft.  long,  41  ft. 
wide.  89  ft.  high)  approximately  2,611,000 
lbs.  of  steel  will  be  required.  Plans  and 
specification  mav  be  seen  at  office  of  en- 
gineer. Mr.  W.  P.  Near,  after  November 
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Toronto.  Out. 

lenders  close  December  SI  for  con- 
tract t  i  construct  bridge  across  Kosedale 
Valley!  86  ft  wide,  one  steel  arch  span, 
witli  piers  and  bridges,  total  length,  580 
ft.,  retaining  wall  ito  ft.,  constituting 
U.'M.lale  section  Bloor  Street  Viaduct. 
Designs  and  tenders  on  concrete  con- 
struction ma\  l>e  submitted  as  an  altern- 
ative to  steel.  Plans  and  specifications 
are  at  office  of  Commissioner  of  Works, 
Mr.  R,  C  Harris.  City  Hall;  Commercial 
Intelligence  Department,  Hoard  of 
Trade,  London,  Eng.;  office  of  "Engi- 
neering," London,  Eng.;  "Engineering 
News,"  New  York  City;  Engineering  and 
Contracting  Company,  Chicago. 

Victoria,  B.C  . 

The  city  council  has  in  contemplation 
the  reconstruction  of  Rock  Bay  Bridge. 
Instructions  have  been  given  to  the  city 
engineer  to  make  a  report.  Mr.  Welling- 
ton J.  Dowler  is  the  city  clerk. 

Public  Buildings,  Churches 
and  Schools 

Brantford,  Ont. 

The  city  council  will  call  for  tenders 
in  about  two  weeks  for  the  contract  to 
construct  one-storey  35  x  45  Small-pox 
Hospital,  concrete  foundation,  brick  con- 
struction, at  Mount  Hope  cemetery,  at 
an  estimated  cost  of  $4,000.  Messrs. 
Barber  &  Tilley,  Temple  Building,  are 
the  architects. 

Cobalt,  Ont. 

In  connection  with  structural  addition 
to  School  for  Public  School  Board  at  an 
estimated  cost  of  $6,210,  the  contract  for 
interior  fittings  has  not  yet  been  let. 
Angus  and  Angus,  Main  Street,  North 
Bay,  are  the  architects.  Mr.  Judson 
Brown,  Cobalt,  has  the  general  contract 

Edmonton,  Alta. 

The  school  board  has  secured  a  site  on 
Delton  Subdivision  upon  which  to  erect 
a  temporary  school.  The  contract  has 
not  yet  been  let.  Mr.  Brady,  4  Mortlake 
Block,  is  secretary. 

Greenwood,  B.C. 

Interior  fittings  have  not  yet  been  in- 
stalled in  new  $41,000  Post  Office  which 
is  about  completed  for  Dominion  Gov- 
ernment Department  of  Public  Works. 
Mr.  R.  C.  Desrochers,  Ottawa,  is  the 
secretary.  Messrs.  John  Benmis  &  Son, 
are  the  general  contractors. 

Huntsville,  Ont. 

The  Dominion  Government  Public 
Works  Department  will  erect  a  Post  Of- 
fice here  next  year. 

London,  Ont. 

Tenders  for  heating  and  interior  fit- 
tings have  not  yet  been  let  in  connection 
with  the  $25,000  church  on  Ridout  Street. 
Mr.  J.  V.  Munro,  Bank  of  Toronto  Cham- 
bers, is  the  architect.  Messrs.  Hyatt 
Bros.,  are  the  general  contractors. 

Montreal,  Que. 

Tenders  for  separate  trades  will  be 
called  almost  immediately  in  connection 
with  the  construction  of  three  flats  on 
Visitation  Street,  three-storey,  33  x  85, 
concrete  foundation,  brick  construction, 
at  an  estimated  cost  of  $15,000  for  Mr.  L. 
Belanger,  700  St.  Catharine  Road.  Mr. 
Raoul  Gariepy,  25  St.  James  Street,  is 
the  architect.  Tenders  will  be  received 
by  him. 

Tenders  are  closed  and  contract  will 
be  awarded  in  December,  when  work 
will  proceed,  on  construction  of  $90,000 


Synagogue  on  St.  Urbairi  Street  for  The 
A. lath  Kshroon.  Mr.  W.  L.  Vandal,  202 
M.nn  Building,  St.  Lawrence  Street,  is 
the  architect.  Mr.  M.  Fromson,  68  Co- 
lonial  Avenue,  is  secretary  building  com- 
mittee; 

Notre  Dame  de  Grace,  Que.  (Sherbrooke) 

In  connecton  with  the  construction  of 
$400.(101)  building  for  Loyola  College,  the 
sub-contract  for  plastering  has  not  yet 
been  let.  The  architects  are  Messrs.  Pe- 
dan  &  McLaren,  20  St.  Alexis  Street,  and 
the  general  contractors  are  Messrs,  An- 
glins  Limited,  65  Victoria  Street. 

Oakville,  Ont. 

The  ratepayers  here  will  vote  on  a 
by-law  on  December  7  to  raise  $10,000 
for  the  erection  of  a  lire  hall.  Mr.  W.  E. 
Crawley  is  the  town  clerk. 

Ottawa,  Ont. 

Plans  are  in  progress  for  repairs  to 
Aberdeen  Pavilion,  Lansdowne  Park,  es- 
timated to  cost  $22,000.  Building  will  be 
brick  construction.  Mr.  W.  E.  Noffke, 
45  Rideau  Street,  is  the  architect. 

Tenders  will  be  received  by  Mr.  W.  E. 
Xoffke,  45  Rideau  Street,  architect,  un- 
til November  23rd,  for  Furnishing  and 
Seating  Church  on  McKay  Street,  esti- 
mated to  cost  $20,000.  Tenders  are  in 
for  other  trades  than  masonry,  which  is 
being  done  by  day  labor.  No  contracts 
have  yet  been  awarded.  Building  will  be 
brick  construction.  St.  Paul's  Lutheran 
Church  are  the  owners. 

Preston,  Ont. 

Tenders  will  be  received  by  Mr.  R.  C. 
Desrochers,  Ottawa,  until  4  p.m.  Novem- 
ber 30  for  the  supply  of  fittings,  includ- 
ing screens,  furniture,  drawers  and  coun- 
ters in  connection  with  new  post  office 
for  the  Dominion  Government  Depart- 
ment of  Public  Works.  Plans  and  speci- 
fication are  at  offices  of  Mr.  J.  H.  Mick- 
ler,  Clerk  of  Works,  Preston,  Ont.;  T.  A. 
Hastings,  Clerk  of  Works,  Postal  Sta- 
ton  "F,"  Toronto;  and  at  Department, 
Ottawa.  Specification  at  office  of  Mac- 
Lean  Daily  Reports,  Limited,  25  Char- 
lotte Street,  Toronto. 

Pembroke,  Ont. 

Pembroke  General  Hospital  Board  is 
constructing  an  addition  of  gallery  to 
Hospital,  reinforced  concrete  construc- 
tion, metal  sash,  estimated  cost  $5,000. 
Messrs.  Archambault  &  Company,  332 
Bletiry  Street,  Montreal,  are  the  general 
contractors. 
Picton,  Ont. 

A  by-law  will  be  submitted  at  next 
meeting  of  the  town  council  to  authorize 
the  construction  of  Town  Hall  here.  If 
by-law  passes  work  will  proceed  with- 
out delay.  Mr.  R.  MacNee,  Box  172,  is 
the  town  clerk. 

South  Edmonton,  Alta. 

Work  has  re-commenced  on  Univers- 
itv  Campus,  estimated  to  cost  $450,000, 
for  University  of  Alberta.  Messrs.  Geo. 
A.  fuller  Company,  Limited,  are  the  gen- 
eral contractors.  Mr.  Burgess,  Univers- 
ity of  Alberta,  is  the  architect. 

St.  Marys,  Ont. 

Additional  seating  for  Public  Schools 
will  be  purchased  by  the  Board  of  Edu- 
cation. Mr.  W.  H.  May,  c/o  White  & 
May,  is  the  chairman. 

Shediac,  N.B. 

The  sub-contract  for  painting  $50,000 
church,  sandstane  construction,  in  course 
of  erection  here  for  the  R.  C.  De- 
nomination, has  been  awarded  to  Messrs. 
Allan  &  McDonald,  Moncton,  N.B.  Mr. 


R.  A.  Frechet,  30  Bonnacord  Street, 
Moncton,  N.B.,  is  the  architect. 

St.  Felicien,  Que. 

The  sub-contract  for  painting  has  not 
yet  been  let  in  connection  with  $125,000 
church  in  course  of  construction  for  the 
Parish  of  St.  Felicien.  Building  is  212  x 
75  ft.,  stone  construction.  Mr.  Jos.  Pou- 
ellet,  28  Ste.  Famille  Street,  is  the  archi- 
tect. Mr.  E.  Tremblay,  St.  Felicien,  is 
the  general  contractor. 

St.  Leon,  Que. 

All  sub-contracts  except  interior  fit- 
tings and  electrical  work  have  been 
awarded  in  connection  with  $50,000  addi- 
tion to  Church  for  parish  of  St.  Leon. 
Messrs.  Ouellet  &  Levesque,  115  St.  John 
Street,  Quebec,  are  the  architects.  Mr. 
Jos.  Couture,  Levis,  is  the  general  con- 
tractor. 

Toronto,  Ont. 

The  Property  Committee  of  the  Board 
of  Education  have  approved  of  sketch 
plans  for  addition  to  school  building  on 
Regal  Road.  Mr.  W.  C.  Wilkinson  is 
the  secretary-treasurer. 

Welland,  Ont. 

The  contract  for  remodelling  interior 
and  installing  500  additional  letter  box- 
es, etc.,  in  the  new  post  office  here,  has 
been  awarded  to  Messrs.  Ryan  &  Gard- 
iner, Welland,  at  $1,200.  Letter  boxes 
will  be  supplied  by  the  Government  and 
are  not  included  in  contract  price. 

CONTRACTS  AWARDED 

Fort  George,  B.C. 

Work  will  be  started  immediately  on 
the  construction  of  $8,500  school  for 
Provincial  Government  Department  of 
Public  Works.  Mr.  W.  G.  Gillett,  Fort 
George,  has  the  general  contract. 

Hamilton,  Ont. 

The  following  contracts  in  connection 
with  the  construction  of  $20,000  Lodge 
Hall  on  Hughson  N.,  for  Sons  of  Eng- 
land, have  been  let: — Mason,  Hancock 
Brothers;  carpentry,  Mr.  Chas.  Gleadow. 
Building  will  be  four-storeys,  37  x  45, 
steel  and  brick  construction.  Messrs.  F. 
J.  Rastrick  &  Son,  30  King  E.,  are  the 
architects. 

The  following  additional  contracts 
have  been  let  in  connection  with  addition 
and  alterations  to  Hospital  on  Barton 
Street: — Sewers,  Messrs.  J.  J.  Armstrong 
&  Son;  glass,  Messrs.  Leeks  &  Potts, 
$287;  iron  work,  stairs,  Mr.  R.  G.  Olm- 
stead,  $3,241;  coal  and  ash  pockets,  Mr. 
R.  Tope,  $3,756.  Building  is  estimated 
to  cost  $100,000.  The  architects  are 
Messrs.  Stewart  &  Witton,  7  Hughson 
Street  S. 

Moose  Jaw,  Sask. 

The  contract  for  post  office  fittings  for 
new  Post  Office  building  on  Fourth 
Avenue  and  23rd  Street,  has  been  award- 
ed to  the  Office  Specialty  Manufacturing 
Company,  Regina.  The  building  will  be 
completed  early  next  year. 

Ottawa,  Ont. 

The  sub-contract  for  electrical  work 
on  $75,000  bank  for  Royal  Bank  of  Can- 
ada, Sparks  Street,  has  been  awarded  to 
Messrs.  Spencer  &  Aspinal.  Limited.  Ot-' 
tawa.  Tenders  will  be  called  later  for 
carpentry,  roofing,  plastering  and  paint- 
ing. Building  will  be  90  x  75.  terra  cotta 
construction.  Mr.  K.  G.  Rae,  Guarantee 
Building,  Montreal,  is  the  architect. 
Messrs.  Purdy  and  Henderson,  New 
Birks  Building,  Montreal,  have  the  gen- 
eral contract. 
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Quebec,  Que. 

Sub-contracts  have  been  let  as  follows 
in  connection  with  the  construction  of 
Bank  and  Offices  on  St.  Peter  and  St. 
Paul  Streets,  to  cost  $90,000,  for  the 
Canadian  Bank  of  Commerce: — Painting, 
Messrs.  Marier  &  Tremblay;  heating  and 
plumbing.  Messrs.  W.  J.  McGuire  & 
Company.  Limited,  Montreal;  Sutherland 
Construction  Company,  Ryrie  Building, 
Toronto,  are  the  general  contractors; 
Dominion  Realty  Company,  34  King  W., 
Toronto,  are  in  charge  of  the  architec- 
tural work. 


Business  Buildings  and  Indus- 
trial Plants 

Calgary,  Alta. 

Pour  buildings  for  warehouse  and  of- 
fice accommodation  are  to  be  erected  for 
the  Western  Canada  Cordage  Company. 
The  main  building  will  be  160  x  140  ft., 
fibre  warehouse  160  x  80  ft.,  machine 
shop  120  x  40  ft.,  office  30  x  60  ft.  Com- 
plete machinery  for  rope  and  twine  mak- 
ing will  be  installed.  The  architect  is 
Mr.  Chas.  Hay,  202  Oddfellows  Build- 
ing. The  general  contractors  are 
Messrs.  Thomas-Jamieson  &  McKenzie, 
307  Judge  Travis  Building,  Calgary. 

Elkfrid  Township,  Ont. 

The  erection  of  farm  buildings,  fire- 
proof construction,  concrete  and  stone 
foundation,  at  an  estimated  cost  of  $3,- 
000  is  contemplated  by  Mr.  Albert  Gates, 
Con.  5,  Elkfrid  Township,  Glencoe  P.O. 
Flooring  and  roofing  are  to  be  selected. 

London,  Ont. 

Plans  are  in  progress  for  alterations  to 
stores  and  office,  326  Dundas  Street,  for 
Messrs.  A.  Hartman  and  H.  Shobsove, 
300  Dundas  Street.  Owners  have  pur- 
chased Y.  M.  C.  A.  property,  which  will 
be  altered  to  provide  two  stores  and  of- 
fices. Alterations  will  include  new  metal 
Btore  fronts,  stairway,  tile  entrance, 
hardwood  floors,  plate  glass,  steam  heat- 
ing, painting  and  decorating.  Mr.  J.  V. 
Munro,  Bank  of  Toronto  Chambers,  is 
the  architect. 

Malahide  Township,  Ont. 

The  erection  of  $3,200  farm  buildings 
here,  fireproof  construction,  stone  and 
concrete  foundation,  for  Mr.  S.  H.  Ken- 
nedy, Aylmc.r  P.O.,  Ont.,  is  contemp- 
lated. 

Ottawa,  Ont. 

Plans  are  in  progress  for  the  roofing 
of  main  and  dairy  buildings  and  brick 
Veneering  wooden  building  at  the  Exhi- 
bition Grounds.  Estimated  cost  $3,000. 
Mr.  Norman  H.  Lett  is  secretary. 

Tenders  on  plastering,  painting,  heat- 
ing, plumbing  anil  electrical  work  arc 
being  received  by  Mr.  E.  J.  Durocher, 
BSfl  Somerset  Street,  in  connection  with 
the  construction  of  $20,000  store  and 
Apartments  on  Rochester  Street,  solid 
brick  construction. 

Port  Alberni,  B.C. 

The  construction  of  a  shingle  mill  is 
contemplated  hen-  l»v  Mr.  D  II  Sears 
Erection  of  mill  will  be  started  next 
spring. 

Preston.  Ont. 

The  "Del  Monte"  hotel  here  has  been 
purchased  by  Mr  S.  Garfunkcl,  316  Hat h - 
urst  Street,  Toronto,  at  $H.O.*i0.  F.xlen 
sive  alterations  are  iti  contemplation. 

Pembroke,  Ont. 

A  factory  and  dry  kilns,  frame  and 
brick  construction,  concrete  foundation, 


for  the  manufacture  of  box  shooks,  is 
being  erected  by  the  H.  &  H.  Box  Com- 
pany, (J.  T.  Stuart,  Mgr.),  Messrs.  Wm. 
Markus  &  Company  are  the  general  con- 
tractors. 

Port  Stanley,  Ont. 

A  by-law  will  be  submitted  to  the  rate- 
payers of  Port  Stanley  next  January  to 
authorize  the  raising  of  $5,000.  half  the 
cost  of  a  proposed  railway  station  to  be 
undertaken  jointly  by  the  town  council 
and  the  London  and  Port  Stanley  Rail- 
way Company,  London. 

Quebec,  Que. 

The  show  factory  owned  by  Messrs. 
.Gale  Bros..  518  St.  Valier  Street,  has 
been  burned  down.  Loss  $25,000,  mostly 
insured.  Owner  will  rebuild  at  once  and 
purchase  all  machinery. 

Regina,  Sask. 

Only  a  temporary  building  in  connec- 
tion with  the  proposed  $6,000  Labor 
Temple  for  Regina  is  being  erected  at 
present  by  day  labor  under  the  super- 
vision of  the  secretary,  Mr.  W.  E.  Cook, 
1853  St.  John  Street. 

Stratford,  Ont. 

Loss  estimated  at  $30,000  on  building, 
machinery  and  stock  has  been  sustained 
through  the  destruction  by  fire  of  the 
Classic  Furniture  Company's  factory. 

St.  Catharines,  Ont. 

The  St.  Catharines  Silk  Mills,  Limited, 
have  leased  premises  for  silk  manufac- 
turing, storage  and  shipping.  The  com- 
pany may  build  mills  later.  Mr.  F.  L. 
Kromer  is  the  manager. 

Ste.  Brigide,  Que. 

The  grist  mill  owned  bv  Mr.  D.  E. 
Menard,  has  been  destroyed  by  fire. 
Loss  estimated  at  $9,000  was  insured. 
Owner  will  rebuild.  Machinery  will  be 
required. 

Shannonville,  Ont. 

Evaporator  plant  occupied  by  the  Gra- 
ham Company,  Belleville,  has  been  des- 
troyed by  fire.  The  loss  is  estimated  at 
$3,000:  insurance  $2,500.  Mr.  Wm.  Elliott 
is  the  owner. 

Summerside,  P.E.I. 

The  Sash  and  Door  Factory  owned  by 
Messrs.  M.  T.  Schurman  &  Company  has 
been  destroyed  by  fire.  Loss,  estmatcd 
at  $6,000,  is  partially  covered  by  insur- 
ance. 

Toronto,  Ont. 

A  new  factory,  two-storeys  and  base- 
ment. 150  x  SO,  mill  and  brick  construc- 
tion, being  erected  on  Dufferin  and  Van 

Home  Streets,    will   be   occupied  by 

Maples  Limited,  manufacturers  of  syrups, 
etc.  The  engineers  and  general  contrac- 
tors are  The  Standard  Structural  Com- 
pany. Manning  Chambers.  - 

Sketch  plans  are  being  prepared  for 
fireproof  brick  building  to  replace  the 
Dumber  Beach  Hotel,  Dumber  Bay, 
which  was  burned  down  recently.  Mr. 
Tos.  Cosgravc  is  interested  in  the  pro- 
ject.   The  manager  is  Mr.  Connolly. 

Alterations  including  new  store  fronts, 
one-storey,  20  x  26,  brick  construction, 
will  be  carried  out  shortly  by  Mr.  E. 
(  lair,  in  connection  with  store  on  St. 
(  lair  \venue  Mr  (has  Monk,  1  I :.'  II. 11 
vie  Avenue,  has  the  general  contract  at 
$1.47.1. 

Wrlland.  Ont. 

The  Candied  Fruits  Conf  cctionery 
Company,  Limited,  have  secured  a  site 
for  the  erection  of  a  candied  fruit  fac- 
tory at  Oranova   I'ark.  at  an  estimated 


cost  of  $40,000.  Work  on  erection  of 
plant  will  be  commenced  next  spring, 
providing  sufficient  shares  can  be  dis- 
posed of  in  the  meantime.  Mr.  Geovanni 
Danovaro,  260  Main  Street,  is  reported 
to  be  interested  in  the  project. 

Waterdown,  Ont. 

Some  equipment  may  be  purchased  in 
connection  with  addition  to  jam  factory 
for  the  Westworth  Orchard  Company. 


Residences 

Ottawa,  Ont. 

Prices  on  plastering,  painting,  heating 
and  plumbing,  and  electrical  work  are 
being  taken  by  Mr.  D.  Fraser,  O'Connor 
Street  (owner  and  architect),  in  connec- 
tion with  the  construction  of  two  brick- 
veneer  Residences  on  Nelson  Street  at 
a  cost  of  $7,000. 

The  erection  of  $7,000  residence  on 
Hopewell  Street,  brick  veneer  construc- 
tion, is  contemplated  by  Mr.  A.  W. 
Davidson,  69  Grosvenor  Street. 

Contracts,  other  than  heating  and 
plumbing  are  to  be  let  shortly  in  con- 
nection with  $45,000  apartment  building 
in  course  of  construction  on  Third  Ave- 
nue for  Mr.  Geo.  Rupert,  38  Fifth  Ave- 
nue, Ottawa.  Messrs.  Richards  &  Abra. 
Booth  Building,  are  the  architects. 
Port  Perry,  Ont. 

Tenders  will  be  received  bv  tiie  archi- 
tect. Mr.  A.  J.  Carnegie.  Water  Street, 
lor  a  $5,000  residence,  brick  construction 
tor  the  Carnegie  Milling  Companv. 
Water  Street. 

St.  Ours,  Que. 

Plans  are  in  progress  and  the  archi- 
tect, Mr.  Edgar  Prairie.  202  St.  Cath- 
erine E.,  Montreal,  will  invite  tenders  in 
two  weeks  for  general  contract  to  con- 
struct $6,000  residence,  two-storey,  con- 
crete foundation,  frame  construction. 
Toronto,  Ont. 

Plans  have  been  drawn  for  $5,000  resi- 
dence. 2^-storey.  brick  construction  and 
foundation,  on  Gladstone  Avenue  for  Mi- 
llies.  Thompson.  763  Shaw  Street. 
Westboro,  Ont. 

Plans  are  in  progress  for  alterations 
to  Summer  Residence,  the  owner  of 
which  is  Mr.  Chas.  Ogilvy.  293  Stewarl 
Street,  Ottawa.  Mr.  W.  E.  Noffke,  45 
Rideau  Street.  Ottawa,  is  the  architect. 

CONTRACTS  AWARDED 
Hamilton,  Ont. 

The  sub-contract  for  mason  work  on 
$8,000  residence  on  Main  E.,  lor  Mr. 
(  lias.  A.  Truman.  Driving  Park  Hotel! 
b  is  been  awarded  to  Messrs.  Lewingtoii 
&  \\  hife.  Hamilton. 

Ottawa,  Ont. 

I  he  general  contract  for  constructon 
m  16.000  residence  on  Irving  Street  for 
Mrs.  II.  A.  Anderson,  brick  veneer  con- 
struction, stone  foundation,  has  been 
awarded  to  Mr.  \  V.  Smith.  ,120  Fair- 
mont Avenue. 

Power  Plants   Electricity  and 
Telephones 

Brockville,  Ont. 

Work  on  the  construction  of  a  tele- 
phone exchange  for  the  Bell  Telephone 
Company  will  probably  be  slopped  short- 
ly, but  may  be  recommenced  before  end 
of  year.  Building  will  be  three  storeys. 
45  x  35,  limestone,  terra  cotta.  fireproof 
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and  brick  construction.  The  architect  is 
Mr  W.  I.  Carmichael.  Montreal,  ami  the 
general  contractors  are  Messrs.  Pounder 
Brothers.  21  Downie  Street.  Stratford, 
t  hit. 

Kamloops,  B.C. 

Power  house  which  has  been  erected 
at  a  cost  of  $500,000  for  city  council,  will 
be  ready   for  operation  in  about  three 

weeks, 

Lambeth,  Ont. 

A  by-Jaw  for  the  installation  of  hydro- 
electric system  will  be  submitted  to  the 
ratepayers  on  November  28.  Mr.  Geo. 
Riddel!  is  clerk  of  the  village  council. 

London,  Ont. 

The  Canadian  Westinghouse  Company 
has  been  awarded  the  contract  to  sup- 
ply London  and  St.  Thomas  with  elec- 
trical equipment  at  $40,000. 

Ottawa,  Ont. 

renders  will  be  received  by  the  chair- 
man. Board  of  Commissioners,  until 
November  24  for  supply  of  two  combina- 
tion pumping  engines,  with  hose  bodies, 
capable  of  carrying  1,200  to  1,500  ft.  of 
hose,  capacity  1,000  gallons  per  min., 
engines  80  h.p.  Prices  are  wanted  with 
Standard  wheels  and  Sewell  wheels. 
Tenderers  to  state  date  of  delivery.  The 
chairman.  Board  of  Commissioners,  will 
also  receive,  until  November  24,  tenders 
for  one  LOOO-gal.  steam  fire  engine,  trac- 
tor-drawn, tractor  to  be  four-wheeled, 
80  h.p.  Steamer  to  be  rubber  tired  and 
fitted  with  Archibald  wheels.  Tenderers 
must  state  date  of  delivery.  Can  ten- 
der separately  on  engine  or  tractor. 

Regina,  Sask. 

A  quantity  of  additional  machinery,  to 
be  installed  in  the  new  $90,000  power 
house  for  the  city  council,  will  be  includ- 
ed in  next  year's  estimates.  The  build- 
ing is  three-storeys,  218  x  75,  and  is  lo- 
cated on  W  innipeg  and  Douglas  Street. 
Messrs.  Storey  &  Vran  Egmond,  McCal- 
lum-Hill  Building,  are  the  architects. 

Shawinigan  Falls,  Que. 

The  Shawinigan  W  ater  &  Power  Com- 
pany. Power  Building.  Montreal,  have 
in  contemplation  the  construction  of  a 
transmission  line  from  Shawinigan  Falls 
to  Quebec  City.  Mr.  Julian  C.  Smith, 
care  of  owner,  is  Engineer-in-Charge. 

Teeswater,  Ont. 

The  South  Bruce  Rural  Telephone 
Company,  Limited,  have  increased  their 
capital  from  $10,000  to  $50,000.  Lines 
will  be  extended  into  Townships  of  Cul- 
ross,  Kinloss,  Greenock,  Bruce  County, 
also  Townships  of  Turnberry  and  How- 
ick,  Huron  County.  Mr.  Keith  McKen- 
zie,  is  secretary. 

Toronto,  Ont. 

Escher  W'yss  &  Company,  of  Mon- 
treal, have  been  awarded  the  contract 
for  two  2.250  h.p.  water  wheels  with  ac- 
cessories by  The  Hydro-Electric  Power 
Commission  of  Ontario  for  their  new 
hvdro-electric  power  plant  at  Eugenia 
Falls.  These  wheels  work  under  a  head 
of  540  feet  running  at  900  r.p.m. 

The  Ontario  Railway  and  Municipal 
Board  has  ordered  the  Toronto  Street 
Railway  Company  to  build  fifty  new  cars 
to  be  ready  by  June  1,  1915.  Mr.  R.  J. 
Fleming  is  the  manager. 

Escher  W'yss  &  Company  have  been 
awarded  the  contract  for  a  12,000  k.w., 
Turbo-Generator  set  for  the  Corporation 
of  Leeds,  England.  This  contract  had 
previously  been  awarded  to  a  German 
firm  and  was  after  the  war  awarded  to 


Kscher  W'yss  &  Company,  wth  Siemens 
Generator  3-phase,  50  cycles,  6,750  volts. 
The  speed  of  the  set  is  1,500  r.p.m. 

Victoria,  B.C. 

The  Vanderhoof  Power  Company, 
Limited,  Permanent  Loan  Building,  has 
Tiled  plans  for  10,000  acre-ft.  reservoir. 
Water  to  be  used  for  power  purposes  in 
vicinity  of  Vanderhoof,  B.C  

West  Lome,  Ont. 

The  town  council  has  in  contempla- 
tion the  construction  of  a  hydro-electric 
line  from  West  Lome  to  Rodney.  Re- 
ducing station  will  be  erected  at  West 
Lome.  Equipment  will  also  be  pur- 
chased.   Mr.  W.  H.  Bole  is  town  clerk. 

Waterford,  Ont. 

The  Hydro-electric  Power  Commis- 
sion of  Ontario  will  receive  tenders  for 
erection  of  sub-station  here.  The  build- 
ing will  be  brick  construction.  Mr.  F. 
A.  Gaby  is  chief  engineer,  and  Mr.  W. 
W.  Pope,  Continental  Life  Building,  To- 
ronto, is  secretary. 


Miscellaneous 

Brantford,  Ont. 

Tenders  will  be  called  shortly  for  the 
construction  of  foundation  for  the  Bell 
Memorial  Monument,  estimated  to  cost 
$3,000.  The  work  will  include  excavat- 
ing 200  cu.  yds.,  437  cu.  yds.  of  concrete. 
Council  will  supply  9,300  lin.  ft.  of  24-in. 
steel  bars  for  reinforcing.  Messrs.  Bar- 
ber &  Tilley,  Temple  Building,  are  the 
engineers. 
Ottawa,  Ont. 

No  sub-contracts  have  yet  been  let  in 
connection  with  $15,000  lavatories  on 
O'Connor  Street,  for  city  council.  Messrs. 
Murphy  Bros.,  49  Cooper  Street,  are  the 
general  contractors.  The  architect  is 
Mr.  Frank  Sullivan,  Castle  Building, 
Queen  Street. 

Preston,  Ont. 

Sash  making  machinery  will  be  re- 
quired by  Mr.  Jas.  Gillies,  who  con- 
templates manufacturing  sash,  window 
frame  and  screens. 

Port  Arthur,  Ont. 

The  city  has  authorized  the  Canadian 
Northern  Railway  Company  to  construct 
stock  yards  at  West  Fort.  Work  will 
be  started  at  once.  Mr.  Moody,  C.  N.  R. 
Station,  Victoria  Avenue,  is  chief  engi- 
neer. 

Sydney,  N.S. 

The  city  council  have  received  tenders 
for  one  freshwater  turbine  pump  and 
one  small  air  priming  pump.  The  con- 
tract will  be  awarded  about  December 
10.    Mr.  Norman  Hay  is  the  engineer. 

Toronto,  Ont. 

Tenders  will  be  received  by  the  Board 
of  Control,  until  December  8,  for  sup- 
ply of  16-in.,  22-in.,  24-in.,  30-in.,  36-in. 
stop  and  check  valves.  Specifications 
are  at  office  of  Purchasing  Department, 
City  Hall. 

Tenders  close  November  24  for  annual 
supplies.  Specifications,  etc.,  are  at 
Room  12,  City  Hall,  Purchasing  and  Ac- 
counting Department.  Materials  include 
the  following: — Rubber  valves,  hose, 
packing,  etc.;  iron  and  steel;  lubricating 
oil;  crushed  stone;  crushed  trap  rock; 
sewer  pipe,  vitrified;  sewer  brick;  pav- 
ing pitch  or  filler;  gravel,  screened  and 
unscreened;  granite  setts;  Portland  ce- 
ment; paving  blocks,  vitrified;  mineral 
dust  or  filler;  rubble  stone;  house  num- 
bers; aphatl,  refined;  general  hardware. 


Late  News  Items 

Hillsburg,  Man. 

The  ratepayers  of  this  town  will  vote 
on  December  15  on  by-laws  for  con- 
struction of  roads  and  bridges  at  an  es- 
timated cost  of  $20,000.  Mr.  H.  Jaasuud, 
Roblin,  Man.,  is  the  town  clerk. 
Medicine  Hat,  Alta. 

The  city  council  has  started  street 
paving  work,  estimated  to  cost  $50,000, 
in  this  city.  The  work  is  being  done  by 
day  labor  under  the  supervision  of  Mr. 
A.  K.  Grimmer,  city  engineer. 

Owen  Sound,  Ont. 

The  sub-contract  for  plastering  the 
$14,000  bank  in  course  of  erection  on 
Second  Avenue  and  Ninth  Street  for  the 
Merchants  Bank,  will  be  sub-let  by  the 
general  contractors,  Messrs.  Green  & 
VVollrich.  The  building  will  be  three 
storeys,  stone  and  brick  construction. 

Province  of  Ontario 

A  Peace  Memorial  highway,  extending 
across  the  Province  from  Windsor  to 
Montreal,  is  said  to  be  in  contemplation. 
The  mileage,  outside  of  urban  districts, 
except  sections  of  road  such  as  the  To- 
ronto-Hamilton highway,  is  estimated  at 
375  miles.  The  estimated  cost  is  about 
$6,000,000.  It  was  suggested  that  the 
cost  might  be  contributed  to  by  muni- 
cipalities with  the  co-operation  of  the 
organized  motorists  of  the  province. 

Toronto,  Ont. 

The  board  of  control  has  let  the  fol- 
lowing contracts  for  sewer  pipe  in  con- 
nection with  the  North  Toronto  sewer- 
age system: — National  Iron  Works,  To- 
ronto, 24-in.  pipe,  $5,/80  per  length;  36- 
in  pipe,  $9,445  per  length;  Canadian  Al- 
lis-Chalmers,  Limited,  Toronto,  30-in. 
pipe,  $7,280  per  length;  30-in.  B  pipe,  $9,- 
595  per  length. 

Victoria,  B.C. 

The  Pacific  Great  Eastern  Railway 
Company,  711  Belmont  House,  have  filed 
plans  for  a  bridge  to  be  erected  over 
Lillooch  River,  at  Station  1041. 

Vancouver,  B.C. 

The  Peace  River  and  Athabasca  Rail- 
way Company  will  apply  at  next  session 
of  Dominion  Parliament  for  legislation 
authorizing  them  to  construct  169  miles 
of  road  from  Kitimat  Arm  to  Mouth  of 
Bear  River.  Messrs.  Pringle,  Thomp- 
son, Burgess  &  Cote,  Union  Bank  Build- 
ing, Ottawa,  are  the  company's  solicit- 
ors. 


F.  H.  Hopkins  &  Company,  railway 
and  contractors  supplies,  Montreal,  have 
dissolved.  Mr.  Jas.  J.  Rosevear  has  re- 
tired. Frank  H.  Hopkins  and  Robert 
A.  C.  McNally  will  continue  the  busi- 
ness under  the  same  style. 


14 

^4*1 i 

fit 

IRON  Fences,  Wire  Fences,  Gates, 
*■  Fire  Escapes,  Jail  Cells,  Office 
Wirework.  Wire  Baskets  and  nil 
kinds  of  Builders'  Wire  and  Iron- 
work. 

THE  PAGE  WIRE  FENCE  CO. 

LIMITED 

Walkerville,     Toronto,     Montreal,     St.  John 
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PUMPS 


Horizontal  Belt  Driven  Turbine  Pump  supplied  the  University  of  Toronto. 

THIS  Pump  is  hydraulically  balanced  against  end 
thrust  and  in  addition  has  a  water  cooled  thrust 
Bearing.  The  Pump  is  arranged  so  that  it  may 
he  operated  with  guide  vanes  or  without  for  demonstration 
purposes.  Oil  ring  hearings,  Hydraulic  Balance  and  water 
cooled  thru.st  hearings  <iv  standard  lor  all  "Ingrlis"  Turbine 
Pumps. 

We  make  pumps  of  all  kinds  for  any  service. 

Write  us  for  prices. 

The  John  Inglis  Company,  Limited 

ENGINEERS  AND  BOILERMAKERS 
14  Strachan  Ave.,  Toronto,  Canada 

Montreal  Office  :  Room  509  Canadian  BipNH  BolldlBfl 


Tenders  and  For  Sale  Department 


Tenders  for  Stop  and 
Check  Valves 

Tenders  will  be  received  by  registered  post 
only,  addressed  to  the  Chairman  of  the  Hoard  of 
i  antral,  City  Mall,  Toronto,  C  anada,  tap  to  noon 
on  Tuesday,  December  8lh.  1914,  for  the  supply 
oi  Hi  in..  22-in.,  24-in.,  aO-in.,  36-in.  Stop  and 
Check  Valves. 

Specification  and  tender  form  for  the  foregoing 
may  be  obtained  upon  application  at  Room  12, 
Purchasing  and  Accounting  Section,  of  the  De- 
partment of  Works,  City  Mall,  Toronto. 

Envelopes  containing  tenders  must  be  plainly 
marked  on  the  outside  as  to  contents. 

The  usual  conditions  relating  to  tendering  as 
prescribed  by  city  by-law,  must  be  strictly  com- 
plied with,  or  the  tenders  may  be  declared  in- 
formal. 

Tenderers  shall  submit  with  their  tenders  the 
names  of  two  personal  sureties,  approved  by  the 
City  Treasurer  or  in  lieu  thereof,  the  bond  of  a 
Guarantee  company  approved  as  aforesaid. 

The  lowest  or  any  tender  not  necessarily  ac- 
cepted. 

H.  C.  IIOCKEN,  Mayor, 

Chairman,  Board  of  Control. 

Toronto,  November  12th,  1014.  46 


Board  of  Education 


Sealed  tenders,  whole  or  separate,  addressed  to 
the  Secretary-Treasurer  of  the  Board,  will  be  re- 
ceived until 

Friday,  November  20th,  1914 

for  all  trades 

Enlargement  of  Regal  Road 
School 

Temperature  Regulators,  Sundry 
Schools 

Electric  Wiring,  Sundry  Schools 

Metal  and  Glass  Partitions, 
Sundry  Schools 

Terrazzo  Floors,  Sundry  Schools 

Specifications  may  be  seen  and  all  information 
obtained  at  the  office  of  the  Superintendent  of 
Buildings,  City  Hall,  Toronto.  '  Each  tender 
must  be  accompanied  with  an  accepted  bank 
cheque  for  five  per  cent,  of  the  amount  of  ten- 
der or  its  equivalent  in  cash.  Tenders  must  be 
in  the  hands  of  the  Secretary-Treasurer,  at  his 
office,  in  the  City  Hall  not  later  than  4  o'clock 
on  the  day  named,  after  which  no  tender  will  be 
received.  The  lowest  or  any  tender  will  not 
necessarily  be  accepted. 

J..   VV.  JACKSON, 

Chairman    of  Committee. 

VV.  C.  "WILKINSON, 
46  Secretary-Treasurer. 


CITY  OF  ST.  CATHARINES 

Tenders  for  Super- 
structure of  Steel 
Viaduct 

Sealed  Tenders  for  the  construction  of  the 
superstructure  of  the  Si.  Paul  St.  High  Level 
Kiiilm',  addressed  to  the  City  Clerk,  will  be  re- 
ceived Until  five  o'clock  p.m.  on  the  8th  day  of 
December,  1914. 

Principal  Items  of  Work 

Structural  Steel   2,600,000  lbs. 

Fence  and  Hand-railing   2,420  lin.  ft. 

Car  rails  and  fittings   105,250  lbs. 

Information  for  tenderers,  plans  and  specifica- 
tions and  form  of  tender  may  be  obtained  at  the 
office  of  the  City  Engineer,  St.  Catharinesy  Ont., 
on  receipt  of  a  deposit  of  Ten  Dollars  which  will 
be  refunded  on  receipt  of  a  bona  tide  tender. 

A  certified  cheque  in  the  amount  of  $5,000.00, 
payable  to  the  City  Treasurer,  is  required  to  be 
deposited  with  the  bid,  and  a  construction.  Bond 
of  $25,000.00'  shall  be  furnished  the  City  by  the 
Tenderer  to  whom  the  contract  is  awarded. 

The  City  reserves  the  right  to  reject  any  or  all 
tenders  or  to  accept  the  tender  which  would  best 
serve  the  interest  of  the  City. 

T.  ALBERT  PAY, 

City  Clerk. 
W.  P.  NEAR, 
46  City  Engineer. 


Tenders  for  Annual 
Supplies 

Tenders  will  be  received  by  registered  post 
only,  addressed  to  the  Chairman  of  the  Board  of 
Control,  Citv  Hall,  Toronto,  Canada,  up  to  noon 
on  Tuesday,'  November  24,  1914,  for  the  supply 

of 

1.  Rubber  Valves,  Hose,  Packing,  etc. 

2.  Iron  and  Steel. 

3.  Lubricating  Oil. 

4.  Crushed  Stone. 

5.  Crushed  Trap  .Rock. 

6.  Sewer  Pipe,  Vitrified. 

7.  Sewer  Brick. 

H.  Paving   Pitch   or  Filler. 

9.  Gravel,  Screened  and  Unscreened. 

10.  Granite  Setts. 

11.  Portland  Cement. 

12.  Paving  Blocks,  Vitrified. 

13.  Mineral  Dust  or  Filler. 

14.  Rubble  Stone. 

15.  House  Numbers. 
10.  Asphalt,  refined. 
17.  General  Hardware. 

Specifications  and  tender  form  for  the  forego- 
ing may  be  obtained  upon  application  at  Room 
12,  Purchasing  and  Accounting  Section  of  the 
Department  of  Works,  City  Hall,  Toronto.  En- 
velopes containing  tenders  must  be  plainly  mark- 
ed on  the  outside  as  to  contents.  The  usual 
conditions  relating  to  tendering,  as  prescribed  by 
city  by-law,  must  be  strictly  complied  with,  or 
the  tenders  may  be  declared  informal.  Tend- 
erers shall  submit  with  their  tenders  the  names 
of  two  personal  sureties,  approved  by  the  City 
Treasurer,  or  in  lieu  thereof,  the  bond  of  a  guar- 
antee   company,    approved    as  aforesaid. 

The  lowest  or  any  tender  not  necessarily  ac- 
cepted. 

H.  C.  HOCKEN,  Mayor, 

Chairman  Board  of  Control. 
Toronto,  November  15,  1014.  46 


To  Contractors 


Sealed  tenders  address  to  either  of  the  under- 
signed will  l^e  received  until  noon  on  Tuesday  the 
8th  day  of  December  for  building  a  steel  riveted 
truss  bridge  over  the  River  Thames  between  the 
Counties  of  Elgin  and  Middlesex  (known  as  the 
Tait  Bridge)  length  of  span  C  to  C,  220  feet  and 
also  for  the  steel  beams  and  railing  required  for 
255  feet  of  approach.  Also  for  the  concrete  work 
consisting  of  abutments,  piers  and  pedestals. 

A  certified  cheque  payable  to  the  Treasurer  of 
one  of  the  Counties  for  5  per  cent,  of  the  amount 
of  tender  must  accompany  tender.  Plans  and 
specifications  may  be  seen  at  the  office  of  the 
undersigned.  Lowest  or  any  tender  not  neces- 
sarily accepted. 

JAS.  A.  BELL,  C.E., 

Engineer  for  Elgin,  St.  Thomas. 

CHAS.  TALBOT,  C.E., 
46-48  Engineer   for    Middlesex,  London. 


Township  of  North  Easthope 


Tenders  Wanted 


Sealed  tenders  marked  "Tenders  for  Krampien 
Drain"  will  be  received  by  the  undersigned  up 
to  2  o'clock  p.m.  on  Wednesday,  November  25th, 
1914. 

The  Council  will  proceed  to  consider  the  Ten- 
ders immediately  after  the  above  hour  at  the 
Clerk's  office,  Amulree.  Plans,  profiles  and  speci- 
fications can  be  seen  at  the  Clerk's  office,  or  at 
the  office  of  Jno.  Roger,  O.L.S.,  Mitchell. 

The  drain  commences  on  lot  10,  con.  S,  and 
has  its  outlet  in  the  Township  of  Wilmot. 

A  deposit  of  $200  is  required,  cash  or  marked 
cheque. 

The  lowest  or  any  tender  not  necessarily  ac- 
cepted. 

(Signed)  J.  D.  FISHER, 

Township  Clerk, 
R.  R.  No.  1,  Stratford.  Ont. 
Dated  the  11th  day  of  November,  1914.  40 


Lines  Wanted 

Firm  opening  Contractors'  and  Builders'  Sup- 
ply Yard  in  a  large  Western  Ontario  city  would 
like  to  secure  a  few  more  good  lines.  Forward 
full  descriptive  matter  to  Box  105,  Contract 
Record,  Toronto.  4<i  47 


Agents  Wanted 

We  are  open  to  appoint  Provincial  agents  for 
our  frost  proof  water  meters.  Adopted  by  lead- 
ing towns  and  cities  in  Northern  States.  Apply 
Box  10.'!,  Contract  Record  &  Engineering  Re- 
view, Toronto.  45-47 


Agents  Wanted 

Canadian  firms  having  good  municipal  con- 
nections can  make  money  selling  a  new  improved 
sewer  cleaning  machine  which  already  has  a  big 
sale  in  the  U.  S.  A.  Write  stating  the  terri- 
tory you-  can  cover.  Box  97,  Contract  Record 
&  Engineering  Review,  Toronto.  44  40 


Representatives  Wanted 

U.  S.  Paint  and  Varnish  Manufacturers  want 
representatives  who  are  well  acquainted  with 
leading  Architects  and  Contractors,  in  each  Cana- 
dian province.  Exclusive  Provincial  agencies  will 
be  given  to  right  parties.  Box  104,  Contract 
Record,  Toronto.  45-47 
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Nothing 
Saved 


Stopping"  an  ad. 
to  save  money  is 
like  stopping  a 
clock  to  save  time 

Contract  Record 

and  Engineering  Review 

Toronto  Montreal  Winnipeg 
Vancouver  London,  Eng. 


Standard  Wires  and  Cables 

Wire  Rods 

Bare  Copper  Wire 

Brass  and  Bronze  Wires 

Standard  C.  C.  C.  Wire 

(Colonial  Copper  Cladt 
Magnet  Wire 
Weatherproof  Wire 
Rubber  Insulated  Wire 

Varnished  Cloth  Cable 

(Varnished  Cambric) 
Fibre  Lead-Covered  Cable 
Paper  Lead-Covered  Cable 
Rubber  Lead-Covered  Cable 
Armored  Cable 

and  Cable  Accessories 

Cable  Terminals 
Cable  Junction  Boxes 
"Ozite"  Insulating  Compounds 
Miscellaneous  Cable  Accessories  of  all  kinds 
Cable  Installations 

For  detailed  information,  samples,  estimates 
or  prices  write  our  nearest  office. 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Hamilton,  Out. 

Montreal,  Que.  Winnipeg,  Man. 

Seattle,  Wash. 


Many  People  Do  Not  Realize 
The  Vast  Proportions  of  Our  Business 


They  know  that  the  name 

Slurlevanl 


I  REG.  CAN.  PAT.  OFlO 


is  synonymous  with  "fans" 

and  that  Sturtcvants  are  the  largest  manufacturers  in  the  world  of  Fans, 
Heating  and  Ventilating  Apparatus  hut  they  do  not  know  of  our  other 
products. 

<  >ur  other  products  are  not  experiments  hut  are  in  universal  use 
all  over  the  globe. 

We  make  Engines,  Generating  Sets,  Turbines,  Fconomizers,  Drying 
Apparatus,  Mechanical  Draft  Apparatus.  Motors.  Steam  Traps.  Air 
Washers  and  other  less  important  lines 

These  products  are  described  in  70  catalogues  and  bulletins.  We 
have  a  concentrated  description  of  them  in  our  General  Catalog  just 
published. 

The  B.  F.  Sturtevant  Company 

of  Canada,  Limited 
GALT,  ONT. 

Sales  Off  ice  for  Eastern  Canada 
919   New   Birks   Building   Montreal,  P. Q. 


THE   CONTRACT  RECORD 


PAGB 
CONCRETE 
REINFORCEMENT 


FLAT  SHEETS 


n  ,  o|U 


an  be  supplied  in  rolls 
if  preferred. 


For  Concrete  Road  Pavement, 
Walks,  Building  Floors,  Etc. 

We  are  the  originators  of  this  wire  reinforcement 
in  flat  sheets,  and  it  is  coming  into  universal  use 
wherever  introduced.  We  have  supplied  many  car- 
loads of  it  this  past  season. 

The  standard  mesh  for  road  pavement  is  6  x  12 
inches:  for  bridges  and  huilding  floors,  the  standard 
is  3  x  6  inches.  Also  other  meshes  as  desired.  All 
sheets  4  feet  wide,  and  any  length  specified  that  can 
he  loaded  in  cars. 

Samples  will  be  sent  upon  request. 

We  also  supply  Iron  Fences.  Fire  Escapes,  Office  Wire 
Work  and  all  kinds  of  Builders'  Wire  and  Iron  Work. 

The  Page  Wire  Fence  Co.,  Limited 


DEPT. 

1 157  King  St.  W..  TORONTO 

505  Notre  Dame  St.  W '..  MONTREAL 


la 


87  Church  St.,  WALKERVILLE 
39  Dock  St.,  ST.  JOHN,  N.  B. 


FOR  SALE 

1 — Class  B  l  Rand  Duplex  steam  driven  Air  Com- 
pressor, duplex  steam  and  air  cylinders  8  x  12,  Auto- 
matic oil  feed  and  self  regulating  governor,  heavy 
lly  wheel. 

1 — 8  x  12  C.  C.  Engine  with  Pickering  governor. 

1 —  6V2  x  8  S.  C.  Engine  with  Pickering  governor. 

2—  Plunger  or  Jack  Pumps  pistons  2  7/16  and  2  7/8. 
1 — 30-in.  Boston  Cupola  and  forge  blower. 

1 — Single  Drum  8  x  11  double  purchase  Mast  Winch. 

1 —  Set  Car  Irons,  24-in.  chilled  wheels,  3H-in.  axles,  36- 
in.  gauge.    Babbitted  bearings  outside  wheels. 

2 —  Vertical  Boilers  (new),  30-in.  x  72-in.,  mountings  and 
short  stack. 

1 — Rand  Air  Hoist  Class  "B"  4-in.  x  4-ft.  lift. 
1 — Steel  Ore  Bucket,  straight  sides,  37  x  37,  ring  and 
pin  fastening  (new). 

1 — Steel  Ore  Bucket,  taper  sides,  8  cu.  ft.,  ring  and  pin 
fastening  (new). 

1 — 6-ply  Monarch  Rubber  Belt,  20-in.  x  60-ft. 

1—7  x  12  D.C.  S.D.  High  Speed  Hoist  (Drum  36  x  36). 

Several  Stratton  steam  separators  for  pipes,  1-in.  to 

5-in.  (new). 

All  in  good  working  order  and  open  to  inspection 
at  our  plant. 

Marsh  &  Henihorn,  Limited 

BELLEVILLE,  ONT. 

Makers,  Hoisting  Machinery 


FOR    walls  and   ceilings  of 
Public  Buildings  —  Hotels, 
Theatres,  Town  Halls, 
Schools  and  Churches— leading 
Architects  are  specifying 

LINABESTOS 

"The  only  Wall  Board  that  is 
fire-proof." 


Linabestos  is  made  of  Portland  Cement 
and  Asbestos,  in  sheets  3  16  inches  thick,  42 
inches  wide  and  4  or  8  feet  long.  It  is  nailed 
direct  to  studding  or  ceiling  joists,  and  the 
joints  are  either  paneled  or  filled  with  cement 
can  be  left  in  its  attractive  natural  tone  of  pinkish 
grey  or  tinted  or  painted  any  color. 


It 


Rotunda  of  Larocqiie  Hotel,  Valleyfield,  lined  with  Linafcestcs. 

Walls  and  Ceilings  of  Linabestos  are  sanitary, 
fireproof  and  will  never  crack  or  fall.  They  are  just 
as  satisfactory  in  private  houses,  offices,  and  first  class 
garages  or  coach  houses  as  in  big  public  buildings. 

Write  for  a  sample  of  Linabestos,  and  descriptive  folder  9  to 


ASBESTOS  MANUFACTURING  CO.,  LIMITED 


Address— E.  T.  Bank  Bldg  ,  263  St.  James  St.,  MONTREAL. 


Factory— at  LACHINE,  P.Q.,  (near  Montreal) 
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One  Municipality  Saved 

$92,000 

By  advertising  their  tenders  in  the  "  Contract  Record." 
This  page  tells  about  it — briefly, 

A representative  body  in  a  Western  Canada  city  thought  their  taxes  were 
getting  too  burdensome.  They  decided  to  investigate.  They  ap- 
pointed an  engineer  with  an  established  reputation  to  look  into  their 
civic  methods  and  expenditures.  This  engineer  studied  the  situation  care- 
hilly  and  made  a  comprehensive  report. 

Now,  we  are  not  going  to  ask  you  to  read  over  all  that  report — we'll  give 
you  the  kernel  of  it.     The  engineer  said, — 

Lack  of  Competition  in  City  Works  Has  Much 
To  Do  with  High  Taxes." 

Perhaps  you  will  say  you  knew  that  before  ;  perhaps,  that  you  don't  be- 
lieve it.  Read  the  exact  statement  bearing  on  this  subject,  taken,  word  for 
word,  from  the  engineer's  report,  a  copy  of  which  is  on  file  in  this  office  : 

"I  have  gone  carefully  through  the  "Contract  Record"  for  the  year 
1913  and  find  that  ninety-five  cities,  towns,  provinces,  railroads  and 
commissions,  including  the  Greater  Winnipeg  Water  District  (of 
which  yours  is  a  part),  from  the  Atlantic  to  the  Pacific,  in  Canada, 
have  advertised  for  tenders,  the  contracts  for  which  reach  the  sum  of 
approximately  two  hundred  and  fifty  million  dollars;  and  yet  St. 
Boniface  is  the  exception.  The  only  time  your  city  appears  is  in  con- 
nection with  the  bridge  piers  and  your  secretary-treasurer  told  me 
tliat  the  reason  this  was  done  was  because  there  was  no  contractor  in 
the  city  who  would  finance  the  undertaking.  This  advertisement  re- 
sulted in  the  successful  tenderer  being  $92,000  lower  than  the  next 
bidder,  the  successful  men  being  outsiders.  It  is  not  unreasonable  to 
suppose  that  this  sum  was  saved  by  the  advertisement  being  spread 
over  Canada.  A  ten  per  cent,  saving  on  the  contract  price  means  that 
debentures  selling  at  90,  as  they  did  this  year,  bring  par;  or  selling  at 
104  as  in  1912,  bring  115— an  unheard-of  price.  The  local  improve- 
ments in  your  city  have  cost  over  Two  Million  Dollars,  and  a  ten  per 
cent,  saving  would  have  enriched  your  treasury  approximately  a 
quarter  of  a  million." 

The  "Contract  Record"  saved  this  municipality  $92,000  or  10%  of  the 
total  contract.  The  advertisement  cost  $5.00.  Would  you  rather  have  $5.00 
or  10%  of  your  1914  estimates? 

When  you  are  in  the  market  for  material  or  labor  send  us  your  advertise- 
ment.    We  will  save  you  money. 


1  A  BSTA9MMU  1  BOA  _ 

(ontract  Record 

^Engineering  Review 


347  Adelaide  Street  West,  Toronto 
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Current  Prices  of  Building  and  Engineering  Materials 


TORONTO  PRICES 

CEMENT,  LIME,  AND  BRICK 
Cement— delivered  in  5  barrel  lots,  $1.85  per  bbl. ; 
with  b;ig>  $2.25;  car  lots,  $1.55  on  the  track, 
with  pkgs.  $1.95. 

Lime — grey  3Sc,  white  40c.  per  100  lbs.,  deliver- 
ed in  not  less  than  1500  lb.  lots.  At  the 
warehouse,  white  37c,  grey  35c. 

Brick — No.  1  dry  pressed  red  brick,  $17 ;  buff, 
$17  f.o.b.  the  job;  No.  2,  $14;  common  red 
stock  brick,  $11  to  $14;  grey,  $11  to  $12; 
wire-cut  brick  for  foundation  work,  $8.50  on 
the  cars,  delivered  $9.50;  "Tapestry"  brick, 
$20  to  $30;  sand-lime  brick,  $7.60;  King 
Edward  Siding;  $6.50  at  the  mill;  $9.50  de- 
livered on  the  job.  Smooth  faced  texture 
brick.  $15;  rough  faced  texture,  $16  to  $20, 
delivered  any  place  in  Ontario;  paving  brick, 
No.  1,  $18  per  M.  f.o.b.  West  Toronto; 
No.  2.  $14.00;  paving  blocks,  No.  1,  $24  per 
M. ;  No.  2,  $1S.  Sun-Tex  wall  tile,  $16  to 
$20  per  M. ;  Denison  interlocking  hollow 
tile,  $60  per  M.    Lots  over  100,000,  $55. 

Concrete  brick— Quotations  f.o.b.  Toronto:— 
White  $52.  buff  $28,  grey  $27,  plain  pressed 
$17,  red  $27.  Other  quotations  on  applica- 
tion. 

CRUSHED  STONE,  SAND  AND  GRAVEL 
Toronto  prices,  delivered: 
Crushed  stone-2-in.,  $1.20;  1-in.,  $1.25;  3/8-in., 
$1.25;   rubble  stone,  in  car  lots,  $1.15  per 
ton  f.o.b.  car. 
Sand— for  cement  or  brick  work,  $1.20  per  cu. 
yd.,  f.o.b.  Toronto,  C.  P.  R.  siding;  85c  to 
$1  per  cu.  yd.  f.o.b.  Toronto,  G.  T.  R.  siding. 
Gravel— $1.50  per  cu.  yd.,  delivered. 

LUMBER  (BUILDING  MATERIAL) 
Toronto  prices  (wholesale)  delivered: 
Hemlock— 2  x  4  in.  to  2  x  12  in.,  8  to  16  ft., 
$24;  18  ft.,  $26;  1-in.  Hemlock  No.  1  $25; 
No.  1  Hemlock  decking  $25  to  $26;  No.  2 
hemlock,  dimension  and  1  in.,  $19  to  $21. 
Pine — 1  in.   common  6  to  12  in.   wide  (rough) 

$26  to  $33;  2  in.  white  pine,  bill  stock,  $28 
to  $34;  7/8  by  6  and  10  in.  pine  shelving, 
$33  to  $42;  7/8  x  12  in.  pine  shelving  $45; 
No.  1  white  pine  flooring  $34;  No.  1  spruce 
flooring  $27.50;  No.  1  pine  decking  D  2  S 
$28;  spruce  decking  $27  to  $30;  No.  1  pine  V. 
or  beaded  sheeting,  $35;  No.  2  ditto  $32; 
pine  trim  4  in.  casing  $1.75  per  100  ft. ;  5 
in.  ditto  $2;  8  in.  pine  base  $2.75  to  $3.25;  10 
in.  pine  base,  $3.40  to  $4.50;  4  in.  pine,  win- 
dow stool,  $2.75. 
Shingles— XXX  B.  C.  shingles  $3.60;  N.  B. 
extras  $4;  N.  B.  clears  $3.45;  No.  1  pine  lath 
$5.50;  No.  2  pine  lath  $4.75;  No.  1  spruce 
lath  $4.25. 

Dimension  Timber  (B.  C.  Fir)— 8  x  8,  10  x  10, 
10  x  12.  12  x  12,  12  x  14.  8  x  10,  8  x  12, 
10  x  14.  14  x  14,  8  x  14.  12  x  16,  14  x  16, 
16  x  16.  $32 ;  10  x  16,  14  x  18,  16  x  18,  $39 ; 
8  x  16.  12  x  18,  18  x  18,  $36;  16  x  18,  14  x 
20,  16  x  20,  $30.50 ;  8  x  18,  12  x  20,  18  x  20, 
$40;  10  x  20,  $37.50  ;  8  x  20.  14  x  22,  16  x  22, 
18  x  22,  20  x  22,  22  x  22,  $45;  12  x  22,  $39; 
10  x  22,  $39.50;  8  x  22,  14  x  24,  18  x  24, 
20  x  24,  22  x  24,  24  x  24,  12  x  24,  10  x  24, 
$45. 

STEEL  AND  TRON 

Steel — f  round  and  square  bars)  $2.25  base; 
twisted  and  deformed,  $2.50;  structural  sec- 
tions $2.75  to  $3. 

Galvanized  iron — 28  gauge  $3.40. 


Cast-iron  pipe — Standard  prices,  carload  lots,  f.o.b. 
Toronto ;  4-in.  $34  per  net  ton ;  6-in.  to  12- 
in.  $33;  12  in.  up  $32.50,  with  $1  extra  for 
gas  pipe. 

Corrugated  Iron — 26  gauge  $4.25  per  sq.,  28  gauge 
$2.50  to  $3  per  100  pounds. 

Steel   channels  and   beams,   angles   and  plates — 

$3. 

SEWER  PIPE 

Sewer  Pipe — Toronto  prices  (wholesale)  f.o.b.,  4- 
in.,  25c  per  ft. ;  6-in.,  40c  ft. ;  9-in.,  70c  ft. ; 
12-in.,  $1  ft.;  15-in.,  $1.40  ft.;  18-in.,  $1.90 
ft.;  20-in.,  $2.25  ft.;  24-in.,  $3.25  ft.;  all  less 
62  per  cent. 

SUNDRIES 

Hard  wall  plaster — unsanded,  from  $8  to  $8.50, 
bags  extra;  sanded  $4,  in  car  lots  at  the  yard. 

Hydrated  lime— $9.25  to  $10.25  in  20-ton  car  lots. 

Plaster  of  Paris — Anchor,  Crown,  and  Standard 
white  brands,  $1.50  per  bbl. ;  Shield  brand 
$1.25;  New  Brunswick  $2.50. 

Rope — manilla,  16c  basis,  second  grade  13c  basis, 
sisal  rope,  lOj^c  basis;  African  rope  13c. 

PAINTS  AND  OILS 

White  lead — ground  in  oil,  $9  per  100  lbs. 

Boiled  linseed  oil — in  bbls.,  57c  per  gal.  of  9  lbs. 

Raw  linseed  oil — in  bbls.,  54c  per  gal. ;  red  lead, 
dry,  $S  to  $9  per  100  lbs.;  putty  in  bulk, 
bbls.,  Sl/2c. ;  putty  in  25-lb.  tins,  4c;  tur- 
pentine, in  bbls.,  67c,  per  Imp.  gal.  south- 
ern gauge. 


MONTREAL  PRICES 

CEMENT,  LIME,  AND  BRICK 
Cement — $1.90    steam    car    load    lots,  including 

sacks. 

Lime — Hydrated,  $14  per  ton;  lump,  $10. 

Brick— No.  1  pressed,  $17;  No.  2  pressed,  $15; 
Manganese  rustic,  $20;  buff  rustic,  $20;  red 
rustic,  $14;  buff  (smooth),  $21;  buff  (rough), 
$25;  plastic,  $8.50,  C.  P.  R.  50c  extra  except 
for  plastic.  Dominion  silicate,  1st  quality, 
$13;  second  quality,  $10.50;  all  f.o.b.  Mont- 
real. 

Concrete  Brick— grey  $22,  red  $22,  buff  $23, 
white  $45,  plain  pressed  $12  per  thousand, 
all    f.o.b.    Montreal    (C.    P.    R.  terminals). 

CRUSHED    STONE,    SAND    AND  GRAVEL 
Crushed  Stone— 2-in.,  $1.40;  U-in.,  $1.65;  5^-in., 
$1.75,  per  ton,  delivered. 

Sand — 95c  per  ton,  car  loads,  on  cars. 

Gravel — $1.35  per  ton  f.o.b.  cars. 

EXPLOSIVES 
Forty  per  cent,  dynamite  $16.25  per  100  lbs.  in 
single  case  lots  of  50  lbs.  each ;  50  per  cent, 
at  $17.75;  60  per  cent,  at  $19.25,  f.o.b. 
Montreal.  Blasting  at  $2  per  25  lb.  keg. 
Detonators,  No.  3  at  75c  per  100;  No.  6  at 
$1  per  100.  Batteries,  No.  2,  rated  capjeity 
up  to  ten  fuses,  $13.50  each ;  No.  3,  rnted 
capacity  up  to  20  fuses,  $20.50  each ;  No.  4, 
rated  capacity  up  to  50  fuses,  $41  each. 
Leading  wire,  in  coils  of  500  ft.,  lc  per  ft.; 
leading  wire,  twin  cable,  in  coils  of  250  ft., 
3c  per  dble  ft. ;  connecting  wire  in  coils  or 
spools,  50c  per  lb.    Electric  fuses,  4-ft.  single 


strength,  per  100,  $3;  4-ft.  double  strength, 
per  100,  $3.50;  6  ft.  single  $3.54;  double, 
$4.04;  8-ft.  single  $4.08;  double  $4.58;  10-ft. 
sinRle  $4.02;  double  $5.12;  12-ft.  single  $5.16; 
double  $5.66;  14-ft.  single  $5.70;  double  $6.20; 
16  ft.  single  $6.24;  double  $6.74;  18-ft. 
single  $6.78;  double  $7.28;  20-ft.  single  $7.32; 
double  $7.82;  22-ft.  single  $8.32;  double 
$8.82;  24-ft.  single  $9.32;  double  $9.82;  20- 
ft.  single  $10.32;  double  $10.S2 ;  28-ft.  single 
$11.32;  double  $11.82;  30-ft.  single  $12.32; 
double  $12.S2. 

STEEL  AND  IRON 
Steel  angles — 3-in.  x  3-in.  and  up,  $2.75;  1-in.  x 
1-in.  x  Ms-in.,  25c  extra;  J^-in.  x  J4-in.  x 
J^j-in.,  50c  extra.  Boiler  plates — J4-in.  thick 
and  thicker,  $2.50.  Circular  plates — Flange 
quality,  30-in.  dimensions  and  over,  $2.60; 
under  30-in.  dimensions,  $2.90.  Beams  and 
channels— Under  35  lbs.  per  yd.,  $2.90;  35 
lbs.  per  yd.  and  over,  $2.75,  f.o.b.  Mont- 
real, net  cash.  Corrugated  iron — 26-in.  gauge, 
S4.25;  2S-in.  $4  per  sq.  yd.  less  10  and  10  per 
cent.  Copper  bearing  sheets — flat,  Apollo 
Keystone  galvanized,  28  U.  S.  gauge,  $4.10 
per  100  lbs.  ;  Keystone  black,  28  U.  S. 
gauge,  $2.85  per  100  lbs. 

SEWER  PIPE 
Straight  pipe  (per  foot) — 4-in.,  25c;  6-in.  40c; 
S  in.,  55c;  9-in.,  70c;  10-in.,  80c;  12-in..  $1 ; 
24-in.,  $3.25.  Bends,  each,  75c,  $1.20,  $2.20, 
$2.80,  $3.20,  $4.00,  $13.  Double  collar,  75c, 
$1.20,  $2.20,  $2.80,  $3.20,  $4.00,  $13.  Single 
branch,  2  ft.,  $1,  $1.60,  $2.50,  $3.15,  $3.60. 
$4.50,  $16.25.  Double  branch,  2  ft.,  $1.75, 
$2.80,  $3.85,  $4.90,  $5.50,  $8,  $26.  Y.  Pipe, 
2'/2  ft.,  $2,  $3,  $4.12,  $5.25,  $6,  $8.50,  $27.00. 
Syphon,  $2.25,  $3.60,  $6.60,  $8.40,  $9.60,  $15, 
(12-in.).  Buchan  trap  cesspools,  double 
fyphon,  running  trap  and  hand-hole  t-ap, 
$2.25,  $3.60,  $6.60,  $8.40,  $9.60,  $15  (12-in.) 
These  prices  are  subject  to  a  discount  of  50 
per  cent. 

SUNDRIES 

Hard  wall  plaster — $11.00  per  ton.  Plaster  of 
Paris— $2.35  per  bbl.  Rope— Best  Manilla. 
14c  basis  per  pound;  British  manilla,  11c 
basis;  African  hemp,  11c;  sisal  rope  9}jC 
basis.  Boiled  linseed  oil — in  barrels,  57c  per 
gal.  of  9  lbs.  Raw  linseed  oil — in  barrels, 
54c  per  gal. 


WINNIPEG  PRICES 

CEMENT,  LIME  AND  BRICK 
Cement — Delivered   in  5-bbl.   lots,   $2.60;   in  car 
load   lots,  $2.30. 

Lime — Grey,  34  cents  per  bushel ;  white,  32  cents. 

Brick— No.  1  dry  pressed,  red  and  buff,  $35; 
common  red  stock,  $25;  common  grey 
stock,  $12;  No.  1  enamelled  brick,  all  col- 
ors, from  $100;  sandlime,  $12;  firebrick, 
$52.50. 

CRUSHED  STONE,  SAND  AND  GRAVEL 

Crushed  Stone — 2-in.,  $2.65  per  yd.;  1-in.,  $2.90; 
}4-in.,  $2.90;  stone  dust,  $2.50;  rubble  stone 
car  load  lots,  delivered,  $13  per  cord.  Del- 
South  of  Assinboine  $1  extra. 

Sand — For  cement  or  brick  work,  delivered. 
Winnipeg,  $1.S5  per  cu.  yd. 

Gravel — Per  yd.,  delivered,  $1.85. 

Crushed  Granite — \y3  and  2-in.,  $2.65;  J4-in.  and 
1-in.,  $2.90;  ^-in.  and  dust,  $3.20. 
(Continued  on  page  7  ) 
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RAILS 


BILLETS 


Concrete  Reinforcement  Bars 

Plain  Round,   Square  and  Cold  Twisted  Squares 

DOMINION  IRON  &  STEEL  COMPANY 

LIMITED 

BAR  STEEL 


Warehouse  Stock*  : 

SYDNEY,  N.  S. 

MONTREAL 

QUE. 

TORONTO, 

ONT. 

FT.  WILLIAM 

,  ONT. 

Sales  Offices  : 

SYDNEY,  N.  S. 

MONTREAL 
112  St.  James  St. 

TORONTO 
18  Wellington  St.,  E. 


Mills  and  General 
Offices  : 

SYDNEY,  N.  S. 


WIRE  NAILS 


and  other 


WIRE  PRODUCTS 


Large  Capacity 
Deep  Well  Pumps 

The  Problem  of  Increased  Water  Supply 
from  Deep  Wells  Permanently  Solved 

Hill-Tripp  Deep  Well  Pumps  may  be  arranged  for 
Gas  Knjrinc,  Klectric  Motor  or  licit  Drive. 

I  he  faults  ami  detects  of  other  designs  have  been 
entirely  overcome. 

Tell  us  your  troubles  and  let  us  assist  you. 

Rock  &  Power  Machinery,  Limited 

Exclusive  Canadian  Agents 

Head  Office:     12  King  Street,  East,  Toronto 

Mranch  Office*:    HALIFAX,     VANCOUVER,     COBALT,  SUDBURY 
MONTH V.W.,  anil  In  Hu-  KINO  HOWARD  HO  I  I  I. 
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Ornamental 
Lighting  Poles 

During  the  past  few  months  we  have  sup- 
plied ornamental  lighting  standards  for  the 
following  places : — 

Brantford,  Ontario 

Edmonton,  Alberta 

Windsor,  Ontario 

Outremont,  Quebec 

London.  Ontario 

Orillia,  Ontario 

Listowel,  Ontario 

Peterborough,  Ontario 

Belleville,  Ontario 

Good  public  lighting  is  a  great  asset  to  any 
town  or  city  as  it  contributes  directly  to  its 
growth  and  prosperity. 

We  make  a  specialty  of  this  business,  and 
are  in  a  position  to  supply  you  with  attractive 
designs  at  interesting  prices. 

Write  our  lighting  pole  department  for  full 
information. 

William  Hamilton  Company 

Peterborough,  Ontario 


Do  You  Think 

that  you  can  Afford 

to  pass  us  by  before  getting  our 
prices  on  your  requirements  or  be- 
fore putting"  in  your  tenders  on 

Plate  Sheet  Fancy 

or  any  kind  of 

Glazing  Glass 

The 

Consolidated  Plate  Glass  Co. 

of  Canada,  Limited 
TORONTO    MONTREAL  WINNIPEG 


Let  us  quote  you  on 

"DeLAVAL"  Turbine  or  Motor  Driven 

Pumps,  etc. 
"FULTON"  Stokers. 

"WEBER"  Reinforced  Concrete  Chimneys. 
"DECARIE"  Garbage  Incinerators. 
Sewage  Disposal  Apparatus 

E.  LAURIE  COMPANY 

243  Bleury  Street,  Montreal 


INDUSTRIAL  LOCOMOTIVES 


The  designs  of  our  small  locomotives 
are  the  result  of  wide  experience. 

All  details  are  accurately  finished  to 
standard  gauges  and  are  absolutely  inter- 
changeable on  all  locomotives  of  the 
same  class  and  size. 

This  cuts  out  long  delays  when  parts 
wear  out,  as  parts  liable  to  wear  can  be 
can  be  kept  on  hand  or  shipped  prompt- 
ly from  our  works. 

MONTREAL  LOCOMOTIVE  WORKS,  LIMITED 

DOMINION  EXPRESS  BUILDING,  MONTREAL,  CANADA 


Tenders 


A  few  dollars  spent  in  advertising 
your  proposals  in 

The  Contract  Record 

would  result  in  additional  competition, 
which  might  save  your  city  or  town  or 
your  client  many  hundreds  of  dollars. 
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Canada  Wire  &  Cable  Co.,  Limited 

Head  Office  and  Works,  TORONTO 

Bare  and  Insulated  Electrical  Wires 

for  all  purposes. 
Electric  Railway  Trolley  Wire  and 

Feeder  Cable. 

Sales  Offices  and  Branch  Warehouses: 
401  Lake  of  the  Woods  Building,  MONTREAL. 
150  Princess  Street,  WINNIPEG. 
Macdonald  Marpole  Co.,  Ltd.,  427  Seymour  St., 
VANCOUVER. 

Prompt  shipments  from  Factory  or  nearest  war  e/ionse. 


ROCALITE 

The  Ready  Mixed 

Hard  Wall  Plaster 


Manufactured  by 

Alex.  Bremner 


Limited 


100  Bleury  Street 


MONTREAL 


The  Genuine 


Patented 
Multi-Blade 
Fans  and  Blowers 

The  British  Navy  has  in- 
dorsed Sirocco  Fans  to  the 
extent  of  installing  them 
in  their  famous  fighters  to 
the  exclusion  of  all  other 
types. 


Sirocco  Patented  Fans  are  used  to  Heat,  Ventilate  and  Cool  Buildings    for  Mechanical 

Draft  and  for  Blowing  and  Exhausting. 


A  Bulletin  illustrating  and  describing  Sirocco  Fans  will  be  mailed  to  you  at  your  request 
Q\NAD1AN  (jOMPANV 


So/#l  Engineers: 

CLARK  T.  MORSE  K.  Q  POWERS 

301  Met  till  Bid*.,  18  Victoria  St., 

MohihmI  Toronto 


WINDSOR,  ONTAUIO. 


Sales  Enqinetrs: 

W.  P.  EDDY  S.  S.  CLAKKK 

Tribuno  Bid*..  00.5  -  _>nd  St., 

Winnipeg  Calgary 


EXEMPLAR  OF  QUALITY  * 
DUMBWAITERS 

I' or  simplicity,  (Iwr.thility  and  (jinck  service 
Chelsea  Dumhwaiters  are  without  a  rival. 

(  .il.ilnnu,  ,iikI  ptko  will  he  supplied  In  inn   I  .in.nli.in  \Krnts 

Chelsea  Elevator  Co.,      New  York 

AGENTS 

Hardware  Co.  of  Toronto,  Limited 


Mil  I. MM    SI  U 


J.  &  J.  Taylor 

Toronto  Safe  Wm  U 

Established  1855  TORONTO 

Ili-iinelM** :  Vancouver  and  Wiiin>|ti'U 
*i,iml. 
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(Continued  fioni  page  li8, 

LUMBER  (BUILDING  MATERIAL) 

(13  per  cent,  discount  (or  cash) 
Floonnn  No.  -  red  pine,  i  in.,  $4o ;  U  in.,  $40; 
No,  U  icii  pine,  4  in.,  $oS;  G  in.,  $4U ;  No.  i 
led  and  white  pine  oi  spiticc,  4  in.,  $JS;  0 
in.,  $32;  No.  1  and  -  in,  edge  grain,  u  in., 
JGU;  4  in.  and  C>  in.,  $00;  No.  .;  In,  edge  and 
Hat  giain,  4  and  o  in.,  $40;  No.  4  tir,  ship- 
Up  giade,  4  and  0  in.,  $32;  common  2  X  U 
pine,  spruce  or  In,  4  and  U  in.,  $;;;!;  Mo,  - 
While  pine,  4  and  0  in.,  $00;  No.  3,  $40;  Mo. 
2  icd  pine,  4  and  U  in.,  $40;  .No..  a,  $4U ;  No. 
4,  No.  0,  $-4. 

Dimension  Timber  (No.  1  pine,  spruce,  tamaiac. 
In  or  cedar;—  S  X  S,  6  x  10,  10  x  10,  10  x 
1J,  12  x  12,  $:«;  10  x  14,  14  x  14,  14  x  10, 
0  x  10,  0  x  12,  5  x  12,  $30;  10  x  10,  Vi  x  10, 
10  x  10,  14  x  IS,  10  x  IS,  IS  x  IS,  20  x  20, 
$40;  0  x  14,  S  x  14,  12  x  IS,  IS  x  20,  $42;  0 
x  10,  0  x  IS,  0  X  20,  S  x  10,  S  x  IS,  S  x  20, 
10  x  IS,  10  X  20,  12  x  20,  14  x  20,  10  x  20, 
$43. 

I'ine — 1-in.  common,  C  to  10  in.,  $105;  12  in., 
$110;  pine  trim  4-in.  casing,  $3.70  per  100 
it.,  0-in.  ditto,  $4.4(1;  S  in.  pine  base,  $0; 
lo  in.,  $7 ;  4-in.  pine  window  stool,  $7.50. 

Shingles— No.  1  B.  C.  cedar,  $4;  No.  2,  $3.50; 
No.  1  B.  C.  cedar  dimension,  $5.50;  band- 
sawn,  $7. 

STEEL  AND  IRON 
Steel— Round   bars,  $2.35  per   100   lbs.;  square 
twisted,  $2.40  per  100  lbs.;  channels,  angles, 
beams  and  plates,  $2.05  per  100  lbs. 

Cast  Iron  Pipes — Standard  price,  car  load  lots, 
(.o.b.   Winnipeg,  $3S  per  ton. 

SEWER  PIPE 
Sewer  Pipe— Wholesale  prices  (.o.b.  Winnipeg, 
per  (t.,  3  in.,  0  cents;  4  in.,  11  cents;  5  in., 
10  cents;  0  in.,  Ib'/t  cents;  8  in.,  30  cents; 
10  in.,  40  cents;  12  in.,  50  cents;  18  in., 
$1.00;  24  in.,  $2.00. 

SUNDRIES 

Hard  Wall  Plaster— Unsanded,  $13  per  ton;  sand- 
ed, $7.50,  delivered  on  job.  Plaster  o(  Paris, 
$15.50  per  ton  ;  Hammer  Brand,  $3.75  per  bbl. 

PAINTS  AND  OILS 
Paints  and  Oils. — White  lead,  ground  in  oil,  $9.40 
per  100  lbs. ;  boiled  linseed  oil,  in  bbls.,  74 
cents  per  gal. ;  raw  linseed  oil,  in-  bbls.,  71 
cents  per  gal. ;  dry  red  lead,  $8.50  per  100 
lbs.;  putty  in  bulk,  $3  per  bbl.;  putty  in  25- 
lb.  tins,  $3.35;  turpentine,  in  bbls.,  75  cents 
per  gal. 


VANCOUVER  PRICES 

CEMENT,  LIME  AND  1SR1CK 
Cement— Common,  $2.35  per  bbl.  (.o.b.  warehouse; 
Keens  cement,  $32  per  ton,  sacks  extra;  line 
white,  $7.00  per  bbl.  of  300  lbs.;  superfine, 
white,  $0.50  (.o.b.  Vancouver;  white  Portland 
cement,  $S  per  bbl.  of  380  lbs.,  sacks  10c 
extra,  f.o.b.  Vancouver. 

Lime — $1.35  per  bbl.  {.o.b.  warehouse  or  delivered. 

Brick — Common  red  brick,  $13  (.o.b.  warehouse, 
$11.50  in  car  lots  (.o.b.  Vancouver;  pressed 
red  and  bull"  brick,  $42  at  warehouse,  $40  in 
car  lots;  white  enamelled  brick,  No.  1  quality 
$100  to  $120  at  warehouse;  tapestry  brick, 
$00  to  $80  at  warehouse;  impervious  brick, 
$70  (.o.b.  buildings. 

CRUSHED  STONE,  SAND  AND  GRAVEL 
Crushed  stone— 2-in.,  $1.40;  1-in.,  $1.50;  3/8-in., 

$1.50,  all  f.o.b.  scows. 
Sand — Brick   and   plaster   sand   90c   per   cu.  yd. 

{.o.b.  bunkers. 
Gravel — $1.40    per    yard  delivered. 

LUMBER   (BUILDING  MATERIAL) 
Vancouver  prices  f.o.b.  mills: 
Timber  (B.C.  fr)— all  sizes  up  to  12  x  12,  $12; 

up  to  14  x  14,  $13;  sizes  from  10  x  16  to  20 

8  x  20,  $15,  squares. 
Common   fir,    cedar,    hemlock   and   spruce — small 

dimensions,  up  to  20  (eet,  $12;  22  to  32  (eet, 

$14;  boards  and  shiplap,  $12;  No.  1  and  2 

edge  grain  flooring,  ceiling  and  siding,  $30 ; 

No.  1  and  2  flat  grain  flooring,  ceiling  and 

siding,   $25;    No.    1   XXX.    B.    C.  shingles, 

$2.10;    fir   lath,  $2. 

STEEL  AND  IRON 
Vancouver  prices  f.o.b.  warehouse; 

Steel — (round  and  square  bars)  $2.05  base; 
twisted  and  deformed,  $2.90;  lihuctural  sec- 
tions $3.25  to  $3.75. 

Galvanized  iron — 28  gauge,  $4.85  per  100  lbs. 

Corrugated  iron — 20  gauge,  6,  7  and  8  ft.  sheets 
$4.20,  9  and  10  {t.  sheets,  $4.35  per  square. 
Black  steel  sheets,  24  gauge,  $3.10  per  100 
lbs. 

Steel  channels  and  beams,  angles  and  plates — 
$3.25  to  $3.75  per  100  lbs.,  depending  on 
size,  quantity  and  specifications. 

SEWER  PIPE 
Sewer   pipe — Vancouver   prices,   f.o.b.  warehouse, 
4-in.,  2uc.  per  ft. ;   6-in.,  40c   ft. ;  9-in.,  70c 


ft.;  12-in.,  $1  ft.;  15  in.,  $1.40  ft.;  18-in., 
$1.90  ft.;  20-in.,  $2.25  ft.;  24-in.,  $3.G0;  all 
less  40  per  cent. 

SUNDRIES 

Hard  wall  plaster — $13.00  to  $15.00,  in  car  lots 

f.o.b.  Vancouver,  bags  extra. 

Hydrated  lime — $14  in  car  lots. 

Plaster  of  Paris — Hammer  brand,  $4  per  bbl. 

Welsh  slate— $12.00  to  $12.50  per  square,  (.o.b. 

Vancouver. 

Rope — Manilla,  Full  coil,  15j^c  basis;  2nd  grade, 
ll'/tc  basis;  sisal  rope,  llj^c  basis. 

PAINTS  AND  OILS 

Mixed  paint — per  gal.  $2.50. 

White  le=>d— ground  in  oil,  $10.25  per  100  lbs. 

Boiled  linseed  oil — in  bbls.,  95c  per  gal.  o(  9  lbs. 

Raw  linseed  oil — in  bbls.,  93c  per  gal.;  red  lead, 
dry,  $8.00  to  $9.00  per  100  lbs. ;  putty  in 
bulk,  bbls.  3c;  putty  in  25-lb.  tins,  4c;  tur- 
pentine in  bbls.,  95c. 


Power  &  Son, 

Architects  and  Building  Surveyors 

Merchants  Bank  Chambers, 

Kingston,  Canada 


Geo.  M.  Miller  &  Co. 

Architects 

Toronto  General  Trust  Building  TORONTO 


jfljpy,  COPYRIGHTS  &  £Wj 


STANLEY  LIGHTFOOT 

REG'D  PATTNT  SOLICITOR  AND  ATTORNEY 
LUMSDEN    BLDG. ("I  yonGE  '  )  TORONTO. 


Continuous  and  Machine  Banded  Wood  Stave 

WATER  PIPE 

Reservoir  Tanks  for  city  and  town  Water  Systems,  Fire 
Protection,  Power  Plants,  Hydraulic  Mining,  Irrigation, 
etc.    One-half  the  cost  of  Iron  Pipe— and  better. 

Pacific  Coast  Pipe  Co.,  Limited 

P.  O.  Box  563       Vancouver,  B.  C. 
Office  and  Factory,  Granville  St.,  near  High  Bridge 

Write  (or  Catalogue 

Full  Particulars  and  Estimates  Furnished  


"O  A  f  f   O   New  and  Relaying 

■i\  I  4kD  Switches,  Turntables,  Etc. 

Carried  in  Stock 

Locomotives  and  Cars 
Jno.  J.  Gartshore,  Toronto 
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The  Last  Ten  Dollars 


— "  ! 

f 


in  a  dump  wagon  is  the  best  part  of  its 
price.  When  we  chose  the  Watson  Wagon 
we  selected  the  highest  priced  dump  wagon 
of  the  lot.  You  get  exactly  what  you  pay 
for  in  this  world,  and  although  other  wagons 
can  be  bought  for  less  we  wanted  the  best 
so  that  we  could  go  back  to  our  customers 
with  a  clear  conscience. 

John  Deere  Plow  Co.  of  Weiiand,  Ltd. 

77-79  Jarvis  St.,  Toronto,  Ont. 


SPEAKS 
FOR 
ITSELF 

to  the  contractor  who 
wants  to  sa\c  on  his 
p;i\  roll. 

The 

LAURENT- 
CHERRY 

CAPSTAN 
PULLEY  BLOCK 

SIflCk  taken  up  on 

winding  drum, 

.lust  like  a  I  loistinfj 
catting.  engine^ 

Three  Size* 

No.  2  Block,  ',  or  '.  In.  ltn|io.  Wright  :t  !!•->..  Capacity  W-tOn  A.flO 

No.  I  lllork,  S-ln  Hope.  Woljflil  I l-li>«..  •  apuclty  '.ton  11.11) 
No.  II  BlOOk,  Hor  >i-ln.  Hope.  Weight  ,.'7lti«..  Cnpiiclty  |  tODI      17. INI 
All  price*  f.o.b.  Toronto 

MILLS  BROTHERS 

Belt  Canadian  Agtnti  and  Ditlribaton 
215  Ryrie  Bldtf.  Toronto,  Canndn 


Keith 
Fans 


The  oppor- 
t  u  n  i  t  y  for 
greater  econ- 
omy and  effic- 
iency in  Heat- 
ing  and  Ven- 
tilating is  em- 
phasized in  the    "Keith''    Fan.  Com- 
parative tests  of  other  types  of  fans  have 
resulted  in  the  "Keith"  being  proclaimed 
the  most  efficient  and  economical  in  the 

Fan  World.        Write  for  our  New  Catalogue  No.  55. 

SHELDONS  LIMITED,  Gait.,  Ont. 

Toronto  Of f ice :  609  Kent  Building 

AGENTS : 

Messrs.  ROSS  &  GREIG,  412  James  St..  Montreal.  Que. 
Messrs.  WALK KR'S  LTD..  '.Wilil  Stanley  St.,  Winnipeg.  Man. 
Messrs.  GORMAN,  CLAM  KY  &  QRINDLEY,  LTD.,  Calgary 

and  Kdmonton.  Alta. 
Messrs.  ROBERT  HAMILTON  &  CO..  LTD.,  Bank  of  Ottawa 
Bldff.,  Vancouver,  B.  C. 


Stair  at  Provincial  Museum,  Toronto. 

This  Is  a  (rood  example  of  Meadows'  stair  work. 
Our  plant  Is  complete  for  I  lie  successful  manufac- 
ture of  this  particular  class  of  work.  Speclllea 
tlOnaOM  Dt  followed  or  we  will  submit  designs. 
Careful  attention  to  details  anil  thorouirli  work 
mauslilp  have  made  Mcudou  s'  stair  work  popular. 

'.'I  i  >  I  v  I  H  iss  i  i  u\  isn  |.;n 

GEO.  B.  MEADOWS 

Toronto  Wire,  Iron  and   Hrnw   Works  Co.,  Limited 

Meadowi  Block,  Wellington  St.  w. 
TORONTO,  ONT, 
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Block  Stone,  Dimensions,  Random,  Head  Sills,  Shoddy,  Stone  Sawing 

Sackville  Freestone  Co.,  Limited,  Sackville,  N.  B. 

WRTTE  US  FOR  QUOTATIONS 


Pumps 

A  «„  __.  Lachine  Water  Work* 

/\ny  CapaCIiy  Or  pressure  Three  million  gallons,  eighty  pounds  domestic.  160  lbs.  fire. 

THE  JOHN  McDOUGALL 
CALEDONIAN  IRON  WORKS  CO.,  LIMITED 

Works:  Seigneurs  ft  William  Su.,  MONTREAL. 
Ms nufscturers  of  Boilers,  Castings,  Condensers,  Elevators,  Engines,  Filters,  Forgings,  Hydraulic 
Machinery,   Pumps,   centrifugal   and   reciprocating,     Steam     Turbines,     Tanks,     W^ater  Wheels, 

Water  Works  Plants. 


THE    CONTRACT  RECORD 


75 


RIVETED  TANKS 

RIVETED  PIPES 

PONTOONS 

and  other  similar  works 

Manufactured  by 

Canadian  Stewart  Co.,  L  imited 

TORONTO 


Goold,  Shapley  &  Muir  Co. 

Limited 

Brantford         Winnipeg       Regina  Calgary 


Towers 
and  Tanks 
for  all  pur- 
poses. 

Concrete 
Mixers 

Gas  and 
Gasoline 
Engines 

Hoists 

Windmills 


Water    supply    outfits    of  every 
description. 

CORRESPONDENCE  SOLICITED 


J  ^ 


i  1 1 


BROWNING 

LOCOMOTIVE 

CRANES 


I  I  VII  »■■(, 


H1I 


The  Builder  who  considers  his  own  best 
interests  is  enthusiastic  about 


Metallic" 


Building  Materials 

The  reasons  are  simple:  To  begim  with, 
"Metallic"  Products  are  inexpensive  and  very 
easily  erected  —  that  means  a  saving  of  time 
and  getting  the  same  money  for  doing  a  given 
piece  of  work.  Then  "Metallic"  Building 
Materials  are  fire-proof  and  weather-proof — 
they  are  guaranteed  to  outlast  almost  any 
building  to  which  they  are  applied. 

THE  "METALLIC"  LINE  INCLUDES 
Galvanized  or  Copper  Cornices,  Skylitihts.  Steel  Shingle?, 
Steel  Ceilings  and  Walls,  Ventilators.  Steel  Siding,  Corrc- 
gated  Iron,  "Hayes"  Patent  Steel  Lath,  etc. 

Catalogues  and  Prices  sent  promptly  on  request 


THE  METALLIC  ROOFING  CO. 

OF  CANADA  LIMITED. 

TORONTO  and  WINNIPEG 


McKinnon  Electric-Welded  Chain 


has  a  25%  factor  of  safety  over 
the  same  size  of  any  other  make. 
A  swell  of  25%  added  material  at 
the  weld  makes  that  point  the 
Strongest  part  of  the  link. 


Gn  a  rati  teed  to  pull  stiff  he  fore 
breaking  and  not  to  break  at  weld. 


Sizes  ;  16"  to  3  4"  inch 


1  s  1  \  e . 


Made  in  Canada  by 
McKinnon  Chain  Company 

St.  Cathar  ines,  Ont. 
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STEEL  PIPES 
Welded  or  Rivetted 

WITH  ANY  TYPE  OF  JOINT 
AND   FOR  ALL  PURPOSES 

GAS,  WATER,  SEWAGE,  STEAM,  ETC. 

Send  for  Prices 

Thomas  Piggott  &  Co.,  Ltd. 

BIRMINGHAM 


Cables 
ATLAS,  BIRMINGHAM ' 


Standard  White  Lime  Co. 

The  largest  producers  in  Ontario  of 

High  Calcium  Lime  Stone 

We  also  manufacture 

Hydrated  Lime,  Magnesium  and 
High  Calcium  Bulk  Limes 

Works  at 
Guelph,  Beachville  and  St.  Marys 

Office  at 

GUELPH,  ONTARIO 


Water  Supply 

from 
Deep  Wells 

is  obtained  at  a 
minimum  cost  by 
use  of  our  deep 
well  pumps. 


Write  for  Bulletin  26 
explaining  the  use  of 
Co ok's  Patent  Brass 
Tube  Well  Strainer. 


A.  D.  COOK 

Lawrenceburg,  Indiana,  U.  S.  A. 

Manufacturer  of  a  Complete  line  of  DEEP  WELL 
SUPPLIES  including  Steam,  Belt  and  Motor  Driven 
DEEP  WELL  PUMPS,  Wind-mill  and  Hand  Pumps, 
Working  Barrels  and  Valves,  Pump  Rods  and  Pump 
Rod  Joints,  Drill  Rods  and  Drill  Rod  Joints,  Drilling 
and  Well  Tools. 

Catalogue  Mailed  Upon  Request 


"Bull  Frog"  Wheelbarrows — 
Scrapers  and  Concrete  Carts 

are  strictly  high  grade.    Are  built  to  meet  all 
requirements  of  the  building  trade. 
The  price  is  exceedingly  low  considering  the  quality. 

THE  LONDON  CONCRETE  MACHINERY  CO. 

of  London,  Ont.,  are  the  sole  distributors  for  Canada.    They  carry  a  stock 
in  their  many  branch  ware-houses  and  agencies.     Write  them  for  catalogue  and  quotations  at  the  nearest  ware-house. 


BRANCHES : — WINNIPEG :   (565  Portage  Ave.)   W.  H.  Rosevear,  Mgr. 
TORONTO  :(112  York  St.)  G.  15.  Oland,  Mgr. 


CALGARY :  (G22  9th  Ave.  W.)   P.  D.  McLaren,  Mgr. 
HALIFAX,  N.S.  :(68  Upper  Water  St.)  R.  R.  Power,  Mgr. 


AGENCIES:— VANCO  JVER :  B.  C  Equipment  Co.  MONTREAL:  Foss  &  Hill  Mach.  Co.  QUEBEC:  Masson  Limitee. 

PORT  ARTHUR  and  FORT  WILLIAM:  Northern  Agency  &  Equipment  Co.  OTTAWA  :The  General  Supply  Co.  of  Canada. 
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Canadian  Plant 


/^l  •  O    •  J  PI  \\T  BR1DGEBURG, 

Chicago  Bridge  &  Iron  Works,  Ontario 

Our  Specialty  is  the  Design,  Manufacture  and  Election  of  ELEVATED 
STEEL  TANKS  for  Municipal,  Railroad  and   Factory  Service. 

We  also  design,  manufacture  and  construct  Oil  Tanks,  Coaling  Sta- 
tions,   Bridges,   Turntables,    Building   and    Structural  Material. 


OFFICES 


WRITB  TO-DAY  FOR  CANADIAN  ILLUSTRATED  CATALOGUE  NO.  IS 


Built  for  C. P  R.  Montreal 


Bridgeburg,  Ont.,  130  Janet  St. 
Chicago,  111.,  1360  W.  105th  St. 
New  York,  30  Church  St. 


SHOPS 


Bridgeburg,  Ont. 
Chicago,  III. 
Greenville,  Pa. 


f  i  jfriftt   ' 

PIPE  BENDS 

eliminate  heavy  fittings 
economize  space, 
avoid  leaky  joints, 

save  trouble,  room  and  money 

We  make  pipe  bends  in  size  and  shape  to  meet  your 
specifications.  The  cut  above  illustrates  a  20  inch 
expansion  bend  of  16  foot  radius  containing  38  feet 
of  pipe  joined  in  the  arc  by  the  Atwood  Line  Weld. 

PITTSBURGH  VALVE, 
FOUNDRY  &  CONSTRUCTION  CO. 
PITTSBURGH,  PA. 

ATWOOD  ATWOOD 

ENGINEERS    FOUNDERS  MACHINISTS 

Represented  by  W.  M    Campbell,  25  How  land  Ave..  Toronto,  Can. 


ORNAMENTAL 


JRON  WORK 
WIRE  CLOTH  S, 
WIRE  GOODS 

(loncrclf  Bonding 
Elevator 
Ov«Th«-ncl  Guards 

Enquiries  nollcitol 

CANADA  WIRE  Vt  IRON 
QOODS  CO.,  Ilim'lton 


Water  Purification 
RANSOME 

Drifting  Sand  Filters 

THIS  system  has  been  accepted  by 
the  City  of  Toronto  after  a  thor- 
ough test,  and  a  plant  having  a 
daily  capacity  of  60  million  imperial 
gallons  is  now  under  construction.  The 
filte  rs  can  be  installed  in  either  the 
gravity  or  pressure  systems. 

Designs  and  estimates  furnished  on  ap- 
plication. 

John  verMehr  Engineering  Co. 

Limited 

154  S  imcoe  Street,  Toronto 


AN  OPPORTUNITY 

Local   Agents  Wanted  in 

Quebec,    Ott  nwa,    Toronto,    Wi  nniprg    C  (\lg  a  ry 
Ed  monlon,  Vancouver 

Water  I  liter.  Refrigerating  Mm  hincry 

1.000  to  1.000.000  Gallon.  .  Da,       1,4  t.  60  Ten  Dally  Capacity 
Water  Purifiers 
4  Gallom  to  5.000  Gallon,  a  Day 

Refrigerator*    and    Refrigerating    Boxes    for    Ice  or 

Machine  Refrigeration 
Motel,  Restaurant  and  Saloon  Equipment  and  Supplies 

EQUIPMENT   &   SUPPLIES,  LIMITED 

302  McGILL  BLDC.  MONTREAL,  P.  Q. 
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Stanard  Three  Drum  Hoisting 
Engine 


Canadian  Contractors! 

Canada  Needs  Your  Business 

BEATTY 

Hoisting — Material  Handling — Excavating 
Equipment 

Has  always  been  Made  in  Canada 

Hoisting  Engines — Clamshell  Buckets — Steel  Derricks 
Timber  Derrick  Fittings  —  Centrifugal  Pumps 

Standard  Sizes  Ready  to  Ship 

REPAIRS 

We  are  in  fine  shape  this  Winter  to  take  care  of  your  repair  work.  Our 
large  stock  of  patterns,  our  years  of  experience,  our  engineering  and  manu- 
facturing facilities  enable  us  to  handle  repair  jobs  on  Dredges  and  other 
equipment  at  minimum  cost  to  you. 

Careful  attention  given  all  inquiries  on  repairs  and  special  equipment. 

CATALOGUE  SENT  ON  REQUEST 

M.  Beatty  &  Sons,  Limited 

Welland  Established  1862  Canada 

(H.  E.  PLANT  1790  St.  James  Street,  Montreal 
R.  HAMILTON  &  CO.  Vancouver,  B.C. 
H.  W.  PETRIE,  LIMITED   Toronto.  Unt. 
E.  LEONARD  &  SONS  St.  John,  N.B. 
A.  R.  WILLIAMS  MACHINERY  CO.,  Winnipeg 


MEDIUM  HEAD  TURBINE  PUMPS 

Specially  suitable  for  lifts  of  70  feet  to  150  feet. 


ADVANTAGES : 


1— All  parts  interchangeable. 


2— Pumps  carried  in  stock. 


Non-overloading. 


ADVANTAGES : 

4—  Large   capacities,  high 

efficiencies. 

5—  Horizontally  split  casing, 

giving  utmost  ac- 
cessibility. 


CANADIAN  ALLIS  -  CHALMERS,  LIMITED 

Manufacturers  of  :  Air  Compressors,  Avery  Scales.  Boilers,  Cement  Making  Machinery.  Concrete  Mixers  Flour  Mill  Machinery,  Gas  Engine?, 
Hoisting  Engines,  Hydraulic  Machinery,  Lidgerwood  Engines  and  Cahleways  Locomotives, Logging  Machinery,  Mining  mid  Crm-hing  Ma 
chinery,  Ornamental  Metal  Work.  Rock  Crushers.  Rock  Drills.  Saw  Mill  Machinery,  steam  Pumps,  Steam  Shovels,  Steam  Specialties.  Steam 
Turbines,  Structural  steel.  Transmission  Machinery,  Turbine  Pumps,  Water  Pipe,  Water  Wheels. 

Hkad  OFFICE:  TORONTO.   District  Sai  kh  Offices:  MONTREAL,    HALIFAX,   OTTAWA,  COBALT,  PORCUPINE,  FORT  WILLIAM, 
WINNIPEG,   REGINA,  SASKATOON,  CALGARY,    EDMONTON,   NELSON,    VANCOUVER,   VICTORIA,   PRINC  RUPERT 
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Sand,  Gravel  and  Crushed  Stone 

Lime  Fire  Clay 

Cement  Fire  Brick 

Plaster  Sewer  Pipe 

Hair  Weeping  Tile 

Building  Stone 
Our  prices  are  right  and  our  service  good. 

Britnell  &  Co.,  Limited 

C.P.R.  Crossing,  Yonge  St.,  North  Toronto 

Phr»ne«.    Office  North  (  FvrningA.  North  aio7 


SEWERS 

Constructed  from 

Reinforced  Concrete  Pipe 

may  be  well  and  economically 
built  in  winter  months  with 
unskilled  labor,  when  first 
quality  mature  pipe  is  pro- 
curable. 

We  have  it  in  sizes  up  to  48 

"Better  good  pipe  at  a  fair 
price  than  poor  pipe 
at  any  price.  " 

Illustration    A  lint  of  42  In.  pipe  in  a  trench  n-ady  for  back  filling 

Dominion  Concrete  Co. 

Limited 

KEMPTVILLE        -  ONTARIO 


BITUNAMEL 

l  nMir|>.iss<  <l  lor  n .it<i proohtiK  found. iliotis  and  prrw-nl 
ing  rust  and  corrosion  on  exposed  iron 
and  mrtal  work. 

WRITE  FOR  SAM  I'll 

The  Ault  &  Wiborg  Co.  of  Canada 
Ltd.,  Varnish  Works 


Let  us  quote  you  on 

"DeLAVAL"  Turbine  or   Motor  Driven 

Pumps,  etc. 
'  FULTON"  Stokers. 

"WEBER"  Reinforced  Concrete  Chimneys. 
"DECARIE"  Garbage  Incinerators. 
Sewage  Disposal  Apparatus 

E.  LAURIE  COMPANY 

243  Bleury  Street,  Montreal 


Mont  rrnl 


TORONTO 


w 


nlur  iTi  Sid. walk  Finl.hina  Tool.  nrc  lOld  Oil  Hi-  Gu.r.ntr,  lh,.| 

onf.  man  .  iftn  do  mora  worS  with  thorn  than  three  men  oan  do 
with  ordinary  tool*  Thlo  inonnn.  If  KIuNIum  h  K,.|  $i.im>  m.r  .lav  von 
MT«tbt  w«m  of  two  MF.N.  orVoo  p«  liny,  byurtng  "Abr.«» 
rool-  Wc  nnKltlvoly  tf.inr.mlo..  this  remit.  |,,.,  prov  °  It  to 
you.    .  irr.ilnr. 


ABR AIM  CEMENT  TOOL  CO. 


105  On. II. II. 

WINDSOR.  ONT. 
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PURE  WATER 

It  is  easy  to  obtain  with  our  plants 
and  apparatus 

We  design  and  contract  for  com- 
plete municipal  filtration  plants 
of  any  capacity. 

Wo  supply  and  install  apparatus 
for  sterilizing  water  supplies  by 
the  application  of  calcium  hy- 
pochlorite. 

Literature,  Sketches,  Estimates  and  Recom- 
mendations Supplied  on  Request 

American  Water  Softener  Co. 

1001  Chestnut  St.,  PHILADELPHIA,  Pa. 

We  have  no  affiliations  or  working  acquirements  with  any 
of  our  competitors. 


Residence  of  Kalf  It  Peters,  Esq.,  Ptesident,  Lon^  Island  K  .K . 
Aymar  Embury  II.,  Architect,  New  York, 

Shingles  stained  with  Cabot's  Shingle  Stains,  stucco  stained  with  Cabot's 
Waterproof  Cement  Stains,  and  lined  with  Cabot's  Quilt,  for  warmth. 

CABOT'S  CREOSOTE  SHINGLE  STAINS 

The  Standard  Stains  {or  Shingles,  Siding  or  Trimmings.  The 
first  shingle-stain  ever  made,  and  quality  guaranteed  by  thirty 
years'  use.  Made  of  the  strongest  and  finest  colors,  ground  in  pure 
linseed  oil,  and  Creosote,  "the  best  wood  preservative  known," 
No  cheapeners,  no  adulterations,  no  kerosene  or  benzine. 

CABOT'S  "QUILT" 

The  warmest  lining.  Heatproof.  Cold-proof.  Sound-proof. 
Uninflammable,  non-decaying,  vermin-proof.  Insulates  cold-storage 
and  ice-houses,  and  all  other  buildings.  Deadens  sound  in  floors 
and  partitions. 

Cabot's  Waterproof  Cement  and  Brick  Stains 
For  waterproofing  and  tinting  stucco  and  similar  cement  sur- 
faces, and  for  freshening,  restoring  and  waterproofing  bricks. 
Cabot's  Conservo  Wood  Preservative 
For  preserving  ties,  poles,  planking  and  all  other  lumber. 

Cabot's  Plasterbond  Damp-proofing 
For  direct  plastering  on  brick  or  concrete  without  studding  or 
lathing.     Forms  a  perfect  permanent  and  impervious  bond. 
Cabot's  Mortar  Colors 
Strongest,   finest   and   most  lasting. 
Send  for  Samples  and  Prices. 

SAMUEL  CABOT,  Inc.,  Mfg.  Chemists,  Boston,  Mass. 

Canadian  Agents: 
A.  Muirhead  Co.,  Toronto.  Seymour  &  Co.,  Montreal. 

Henry  Darling,  Vancouver.  Can.  Equipment  &  Supply  Co., 

Saskatchewan  Supply  Co..  Sask-  Calgary    and  Edmonton. 

atoon.  F.  A.  Gillis  &  Company,  Halifax 

Braid  &  McCurdy,  Winnipeg.  and  Sydney. 


N?I0 

Canadian  Mortgage 
Building. 


Steel 
Collapsible 
Gates 

We  make  a  specialty  of  all  types  of 
Collapsible  Gates  for  Main  En- 
trances, Store  Fronts,  Ele- 
vator Openings,  etc. 


ILLUSTRATIONS  AND  PRICES  GLADLY  GIVEN 


Aikenhead  Architectural  Metal  Works 

364-370  Richmond  Street  W.,  Toronto,  Ont. 
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The  Canada  Iron  Corporation, 


Limited 


CAST  IRON  PI  PE 


Head  Office 

Mark  Fisher  Building 
MONTREAL 


Iron  Ore,  Pig  Iron,  Car  Wheels,  Cast  Iron  Water  and  Gas  Pipe,  Specials,  Valves,  Hydrants, 
etc.,  Casting's  of  all  kinds,  Mooring  Bollards  for  both  Concrete  and  Wooden  Docks, 
 Hoisting  Machinery.  ; — 


STEAM  and  AIR  ENGINES,  HOISTING  EN- 
GINES, STEAM  CRANE  HOISTS,  MOTOR 
CRABS,  SWINGING  ENGINES,  DRILL 
HOISTS,  SPUD  HOISTS,  MARINE 
MACHINERY 


i 


Motor  Crab 


i 


Write  for 
catalog  and 
prices 


Dake 
Engine  Co. 

Grand  Haven, 
Mich. 


Swinging  Engine 


Crushed  and  Rubble  Stone 

Our  quarry  has  a  capacity  of  300  tons  per  day,  and  with 
excellent  shipping  facilities  we  can  supply  your  require- 
ments in  all  sizes  of  this  stone  on  shortest  notice. 

HUMBER  BRICK  YARDS 
Lime,  Sewer   Pipe  and   Fire  Brick 

JOHN  MALONEY 

Cor.  Queen  an  d  Dufferin  Sts.,  TORONTO 

Office  Phone  Park.  64  Residence  Phone  Junct.  3429 


We  are  now  in  a  position  to  offer 

"Queenston  Blue"  Limestone 

in  Sawn  Slabs 

as  well  as  Rough  Quarried  Blocks,  Dimension 
Blocks  and  all  forms  of  Cut  Stone  such  as  Sills, 
Lintels,  Steps,  etc. 

The  Queenston  Quarry  Co.,  Ltd. 

ST.  DAVIDS,  ONT. 


"Galvaduct"  and  "Loricated" 

Conduits 

for  Interior  Construction 

Conduits  Company,  Limited 

Sole  Manufacture™  under  Canadian  and  U.  S.  I.ettcrn  Patent 

Toronto       ~  Canada 


Cawthra  Mulock,  President  -  -  Gordon  K.   Pkrry,  General  Manager 

NATIONAL   IRON   WORKS,  Limited 


,  A  ROUT    MANUFACTURERS    IN    CANADA  OF 


every  size  for  Water,  Gas,  Culvert  or  Sewer,  Carried   in  Stock 

Lake  or  Kail  Shipments  Offiees,  Works  and  Doeks,  TOKONTO 
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Business  As  Usual 

We're  Doing  Our  Share 
Making  Daily 
46,000 

SAND  «o  LIME 
BRICK 

The  only  Sand  Lime  Brick  Plant  Running  in 
the  City 

PRICE:  $6.50  per  M.    F.O.B.  Mill 


Look  for  the  YSB  stock  mark. 

York  Sandstone  Brick  Co. 


TORONTO 


Limited 


OFFICE:  123  Bay  St., 

(Stair  Bldg-.l 
Phone  Adelaide  2023 


WORKS  :  Cor.  Gerrard  St.  and  Victoria 
Park  Ave.,  East  Toronto 
Phone  Beach  1505 


Screened 

Sand 


and 


Gravel 


Largest  Producers,  Noted 
for  Prompt  Shipment. 

York  Sand  &  Gravel,  Limited 

Tel.  Beach  233        East  Toronto 


Architects,  Owners  and  Contractors 
prefer  a  uniform  plaster  guaranteed 
by  the  maker. 

Anchor 
Hardwall  Plaster 

Is  made  to  precise  formulae  by  weight 
and  mixed  by  machinery.  No  guess 
work.  No  unreliable  labor.  It  sets 
quickly  and  hard,  works  easily  and 
covers  large  area.  No  frost  troubles. 
No  cracking. 

Put  up  in  bags  ready  for  immediate 
use  by  mixing  with  water  only. 

Write  or  call  for  prices  and  booklet. 

Alabastine  Hardmortar,  Ltd. 

Works       136  Esplanade  East,  Toronto 


EAST  TORONTO 


Phone  Main  6088 


CONCENTRATE 
Your  Builders  Supply  Orders. 

Smyth  &  Ryan 

SERVICE 

means  prompt  delivery  and  high  grade 
materials  at  standard  prices. 


WE   CAN   SUPPLY  YOU  WITH  EVERY- 
THING THAT  GOES  INTO  YOUR 
BUILDING,  EXCEPT  THE  IRON 
AND  LUMBER 

Toronto  Agents  for 

OWEN  SOUND 
CRUSHED  STONE 

Deliveries— G.T.R.  and  C.P.R. 

Special   Attention  to  Sand    and  Gravel 
Orders 


1327  Bloor  West 
53  Merton  St. 
Nights  and  Sundays 


Phone 


June.  828  and  829 
North  4751 
June.  3333 
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THE  HAMILTON  BRIDGE  WORKS  COMPANY,  LTD.,  Hamilton,  Canada 


IflOi.  i»  i& 

tomb-    -  -"i?8        3%  v 


ANNUAL  CAPACITY  36,000  TONS,  Shop  "A"  18,000  Tons,  Shop  "B"  6,000  Tons,  Shop  "C"  12,000  Tons 

STEEL   BRIDGES    AND  BUILDINGS 


World's 
Largest 
Chimney 

Radial  Brick  chim- 
neys are  the  only 
type  that  will  not 
deteriorate  from  the 
effects  of  gases  and 
erosion. 

HEINICKE 
CHIMNEYS 

willbefound  proving 
their  superiority  to 
over  4,000  users  in 
every  part  of  the 
country.  The  day 
of  common  brick  and 
metal  stacks  is  gone 
— if  yon  are  txiilding 
a  chimney  make  it  a 
HEINICKE 


46a         ■  S  (Ml  2  .n.  Writt  t°r  catalogut 

H.  R.  HEINICKE,  INC.   New  York,  U.  S.  A. 

Representatives  for  Canada: 
Dartnell    Ltd.,  Montreal,  Que. 


m 

-it? 


tr 


I 


RED  PRESSED  BRICK 
RED  WIRE-CUT  BRICK 
RED  RUFFESTRY  BRICK 
FLASHED  PRESSED  BRICK 
FUSED  PRESSED  BRICK 

We  Knarantee  prompt  shipment 
and  satisfactory  delivery. 

Our  bricks  are  good  and  our  prices 
rinht    write  us  for  quotations 


Russell  Shale  Bricks, Ltd. 

RUSSELL,  ONT. 


HE 


.  ■ 


A  Scientific  Pavement 


—  X 


/Vfo'" 


mini  be 

Durable  und  Non-Abrasive. 
Non-Absorbent  and  nearl\  Noiseless. 
I  nattected  by  extremes  of  I  em  per  at  lire 
Sightly  and  Sanitary. 
Easily  Repaired  and  easily  (Cleaned. 

Th«B«  i  r q    ,  i i  ■  ■  are  mri  by 

Asphalt   Block  Pavement* 


S.ml  for  Drmrlplur  I  lUi.ilun 


The  Ontario  Asphalt  Block  Company,  Limited 


Windsor,  Ont. 
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BELL  AND  SPIGOT 
STEEL  PIPE 

COATED  AND  WRAPPED 


Made  in  sizes  from  2"  to  10"  inside 
diameter  with  different  thicknesses 
for  varying  pressures. 


PAGE-HERSEY 
Iron,  Tube  &  Lead  Co.,  Limited 

TORONTO,  ONT. 


ELEVATED 


STEEL  TANKS 


Three  Rivers,  Quebec 
Wayagamack  Pulp  and  Paper 
Co.,  Ltd. 

50.000  gallons.  149  feet  to  top 
120,000      "         100  feet  to  top 


Hemispherical  and 
Segmental  Bottoms 

Manufactured  at 

Pittsburgh,  Pa. 

Erected  Anywhere 

We  have  special 
designs  for  Mun- 
icipal, Railway 
and  Industrial  ser- 
vice. 

Catalogue  No.  15 
sent  upon  request. 


Pittsburgh-Des  Moines  Steel  Co. 

Pittsburgh,  Pa.  New  York  City  Dallas,  Texas 

915  Curry  Bldg.  42  Church  St.  Praetorian  Bldg. 

San  Francisco,  Cal.,  Monadnock  Bldg. 

Des  Moines  Bridge  and  Iron  Co. 

Des  Moines,  Iowa,  938  Tuttle  Street. 
Canadian  Representatives:  F.H.  Hopkins  &  Co.,  Montreal,  Que. 


THE  HOPE  CANADIAN  FACTORY 


HOPE  STEEL  SASH 

Embodies  points  of  merit  that  make  it  worthy  of  your  consideration.  Scientifically 
designed  and  economically  constructed  it  recommends  itself  to  discriminating  architects 

and  engineers. 

HOPE  SASH  has  demonstrated  its  superiority  in  thousands  of  buildings  in  Canada 
and  the  United  States  as  well  as  other  parts  of  the  world.  It  is  a  sash  with  a  reputation 

for  excellence  back  of  it. 

HENRY  HOPE  &  SONS  OF  CANADA,  LIMITED 

43-45  King  Street  West,  TORONTO 

AGENTS:—      Peart  Bros.,  Regina  W.  N.  O'Neil  &  Co.,  Vancouver  W.  T.  Grose  &  Co.,  Winnipeg 

Walker  &  Barnes,  Edmonton  Gandy  &  Allison,  St.  John,  N.  B.  E.  F.  Stevens,  Halifax  David  McGill.  Montreal 
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Structural  Steel  Work  of  Every  Description 

Fabricated  and  Erected  by 

1 

Toronto  Structural 
Steel  Company,  Limited 

Annual  Capacity-  20,000  Tons 

—                            -   •  •  ,^.x  

Ask  for  list  of  material  on 
hand  for  immediate  delivery 

Sales  Offices- Atlantic  Ave.,  TORONTO 

Toronto  Plant 

-  Works  at  — 
TORONTO.  ONT.            WESTON,  ONT. 

Weston  Plant 

STRUCTURAL  STEEL 
FOR  QUICK  DELIVERY 

We  carry  in  stock  at  Montreal,  8,000  tons  of  Structural 
Shapes  and  are  in  a  position  to  make  quick  ship- 
ment of  either  plain  or  riveted  material  for 

Bridges,  Roof  Trusses,  Columns,  Girders, 
Beams,    Towers   and  Tanks,  Penstock. 

Estimates  furnished  promptly,  Capacity  18,000 Tons  Annually. 

Structural  Steel  Co.,  Ltd. 

Main  Office  and  Works,  Montreal 


Arena,  Woodstock. 


SALES  OFFICES 

WHITE  BLOCK, 
WELLAND 
7  BANK  ST.  CHAMBERS 

OTTAWA 
417  NEW  BIRKS  BLDC-. 
MONTREAL 


Standar  D 
Steel  Construction  Go. 

LIMITED 

WELLAND      -  CANADA 

MANUFACTURERS  AND  ERECTORS 

Steel  Buildings  and  Bridces 


VANCOUVER  WOOD  PIPE 

&  TANK  CO.,  LTD. 

(Formerly  Municipal  Conilruclion  Co.,  Lid.) 

■■■LV 

Contractors  for  Waterworks  Construction, 
Manufacturers  of  Wire- Wound  Wood  Pipe.  Continuous  Stave 
Pipe,  Tanks,  Silos,  Steam  Casing. 
See  our  new  patented  Wood  Pipe  Coupllnfl   Positively  I.KAK  PROOI". 


319  Pender  St. 


VANCOUVKR,  B.C. 


"AMERICAN  » 

ENAMELED  BRICK 
Sanitary    and    I  nip  c  r  v  i  o  u  s 

Adaptable  for  all  kinds  of  building  where  the 
highesl  standard  of  brick  perfection  is  demanded 

Write  for  information 

AMERICAN  ENAMELED  BRICK  &  TILE  COMPANY 

1182  Broadwny,  New  York 


J  AMU  TmoMkon,  Pre. idem. 


J.  U.  Allan ,  Vice-Pr*iiJ«nl. 


Iambi  A.  Thomson,  Secrets 


m  CARTSHORE-THOMSON  PIPE  &  FOUNDRY  CO, 


LIMITED 


Manufacturers 


CAST  IRON  PIPE 


Flexible  and  Flange  Pipe, 
Special  Castings  and    ill  kinds  .  . 

'  "  3  inches  to  6o  inches  diameter 

of  Waterworks  Supplies.  for  Water,  Gas,  Culvert  and  Sewer 

HAMILTON.  ONT. 


I  111".    CONTRACT  RECORD 


Neptune  Meter  Co. 


Manufacturers  of  the  well-known 


TRIDENT 
Frost-Proof 
Water 
Meters 

Write  for  Catalogue 


Main  Office      -      90  West  Street 
New  York  City 


The  Maritime  Bridge 

Company,  Limited 

Successors  to 

Wm.  P.  McNeil  &  Company,  Limited 

Manufacturers  of 

Bridges — Steel  Buildings 
Roof  Trusses  —  Turntables 
Towers — Girders  and 
Structural  Steel  Work 

of  all  kinds 

Estimate*  Furnished  Promptly 
Large  Tonnage  of  Plates,  Shapes  and  Bars  in  Stock 

Office  and  Plant,    New  GlaSgOW,  N.  S. 


"The  Canadian  Bridge 
1  Company,  Limited 

WALKER  VILLE,  ONTARIO 


Manufacturers  of 

Steel  Buildings 
Roof  Trusses 

Railway  «d  Highway 
Bridges 


Locomotive  Turn  Tables  and  Structural  Steel  and 
Iron  Work  of  all  descriptions. 
Estimates  furnished  on 
application. 


McGregor  &  Mclntyre 

Limited 

Toronto,  Canada 


OUR  NEW  OFFICE  AND  WORKS:    1 139  SHAW  STREET 
Main  Structural  Shop:    130  ft.  x  400  ft. 

Area  of  Grounds:   Ten  Acres 

Capacity:    18,000  Tons  Annually 

We  build  and  erect  all  kinds  of  Structural  Steel  Work 
Roof  Trusses,  Bank  and  Office  Railings,  Stair 
Work,  Elevator  Grilles,  Fire  Escapes,  etc. 

Over  5,000  Tons  in  Stock  of 

Beams,    Column  Sections,  Angles,  Tees,  Plates,  Bars, 
Checkered  Floor  Plates,  etc. 

TELEPHONES : 
Office  and  Works:  Hillcrest  1614-1615-1616 
Private  exchange  connecting  all  departments. 
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TRADE 


STANLEY 


MARK 


Stanley's  Gia- 
diometer  saves 
much  time  in 
Railway  and 
Drainage 
Works.  Can  be 
divided  to  read 
eitheroidinary 
or  percentage 
grad  ients. 
Illustrated 
pamphlet  on 
application. 


The  Largest  Manufacturers  of  Surveying 
and  Drawing   Instruments  in  the  World. 

Drawing  Office  Stationery  of  all  kinds  sup- 
plied on  the  most  favorable  terms.  A  very 
large  stock  kept. 

Please  send  for  our  catalogue  "K  91"  and  compare  our 
prices  with  those  of  other  fitst-class  makers. 

W.  F.  Stanley  &  Co.,  Limited 

286  High  Holborn,  LONDON,  ENGLAND 


Jas.  Dickson,  Pres.  Geo.  T.  Dickson,  Vice-Pres 

Dickson  Bridge  Works  Co. 

Campbellford,  Ont.  Limited 


Bridge  over  Spanish  River  at  Massey,  Out. 

Steel  Bridges,  Steel  Buildings 
Roof  Trusses 

and  other  Structural  Steel 

Foundry  and  Machine  Shop  in  connection. 
Estimates  on  application 


We  Specialize  in 


STEEL  ELEVATOR  BUCKETS 


Buffalo  ElevatOt  Bucket 


For  all  kinds  of 
work 


Stnnr  or  Ore  I) 


<)nr   Mm  ki  ts  carried  in 

stock  h\  .ill  Ir.iilmn  drillers 


Before  placing  >  tun  rtexl  order 
for  Duckets  <  .1  I  Dl  K  I'KK  :i  S. 
( tatalotfuc  upon  reque&t 


V  Shape  Klcvatnr  Bucket 


John  Radigan  &  Company,  Hamilton,  Canada 
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Civil 

Electrical 
Mechanical 


Directory  of  Engineers 


Contractors 

Special 

Interests 


Chipman  &  Power 


Civil  Engineers 


TORONTO 


WINNIPEG 


Willis  L'htpman.     Ci»o    H  Power 


BOWMAN  &  CONNOR 

Municipal  &  Structural  Engineers 
HAVE  REMOVED  TO 

16  King  St.  W.,  Toronto 


R.  S.  &  W.  S.  LEA 

Consulting  Engineers 

Water  Supply  and  Purification,  Sew  erage  and 
Sewage  Disposal,  Water  Power  Development. 
Tel.  Long  Distance  Uptown  6740-41 
New  Birk»  Building,  MONTREAL 


John.  T.  Farmer 

MECHANICAL  AND 
HYDRAULIC  ENGINEER 

3 1 4  Coristine  Bldg.,  Montreal 


H.  Grattan  Tyrrell,  c.e. 

Consulting  Engineer,  Chicago,  111. 

Designer  and  Engineer  for  Bridges,  Build- 
ing Fr«me»  and  Other  Structures. 
Industrial  Plants  Designed,  Improvid  and 
Remodeled.    Report*  and  Appraisals. 
Special  Attention  to  the  Selection  of 
Economic  Types, 


Author  of  History  of  Bridge  Engineering 


Mill  Building  construction  iwwi,  uuii 
Buildings  (19101;  Engineering  of  Shops  and 
Factories. 

Member  of  The  Western  Society  of  Engin- 
eers; The  Society  for  the  Promotion  of 
Engineering  Education, Etc.,  Etc. 


E.G.M.  CAPE  &  CO. 

LIMITED 
Engineers  and  Contractors 

General  Building  Construction 

Montreal,  P.  Q.  St.  John,  N.B. 


The  John  Gait 
Engineering  Co.  Ltd. 

Consulting,  Civil  and 
Sanitary  Engineers 

General  Municipal  Engineering 


Specialties 


Waterworks,  Sewerage 
and  Electric  Lighting 

Winnipeg    Calgary  Vancouver 


■I 


John  Haddin 


E.  L.  Miles 


Telephone  Main  2734 

S.  W.  HAMILTON,  B.Sc,  McGill 

Consulting  Engineer  &  Gen.  Contractor 

Reinforced  Concrete,  Water  Works,  Sewers 
Water  Powers,  Structural  Steel,  Bridges, 
Buildings,  &c,  &c. 
226  Coristine  Bldg.  MONTREAL 


Robert  W.  Hunt, 

President 
I'hos.  C.  Irving,  Jr. 
Vice-Pres. 


Jas.   W.  Moffat. 
Secretary 
Chas.  C.  Whittier, 
Treas.  &  Man. 


Robert  W.  Hunt  &  Co. 

Limited 

Bureau  of  Inspection 
Tests  and  Consultation 

Head  Office  and  Laboratories 
905   McGill   Bldg.       -      Montreal,  Que. 
Branches 

Traders    Bank    Building,    Toronto,  Ont. 

Standard  Bank  Building,  Vancouver 

Noifolk  House,  Laurence  Pountney  Hill, 
London,  E.C. 


<D'ietrich> 

Contracting  Engineers 
300  Read  Bldg.  MONThEAL 

Specialists  in  Underground  Piping 

Underground  Conduit  Construction 


REID  &  BROWN 

Manufacturers  of 
GARBAGE  AND  REFUSE  INCINERATORS 
Steel   Beams,   Channels,  Angles, 
Plates,  Column  Sections,  etc., 
Always  in  Stock 

Phone  Office    and  Works: 

Main  904-905         02  Esplanade   E.,  Toronto. 


Anglins  Limited 

GENERAL  CONTRACTORS 


65  Victoria  St. 
MONTREAL 


507  Lumsden  Bldg. 
TORONTO 


Expert  Supervision 
Provided 


Estimates  and  Plans 
Submitted 


Industrial  Foundation  and 
Waterproofing  Co. 

ENGINEERS  and  CONTRACTORS 


Phone 
Adel.  3960 


25  Toronto  Street 
Toronto,  Ont. 


GEO.  K.  McDOUGALL 

Consulting  Engineer 

Electric  and  hydraulic  power  stations,  high 
voltage  transmission  lines,  industrial  electrical 
installations,  reports,  specifications,  tests,  etc. 


POWER  BLDG. 


MONTREAL 


H.B.  Pullar,  Assoc.  Am.  Soc.  C.E. 
T.C.  Ford,  Cb.  E.,  A.  M. 

H.  B.  PULLAR  CO. 

ENGINEERING  CHEMISTS 
Pavements,  Roads,  Waterproofings,  Floois, 
Sidewalks,  Tars,  Asphalts,  Bitumens,  Oils, 
Paints,  Bituminous  Specialties. 
A  new  plan  for  Efficient  Road  and  Paving  Inspection 
378  Woodward  Ave..  DETROIT,  MICH. 


STEEL  &  RADIATION  LIMITED 

Products  all    Made   in  Canada 


Toi  onto, 
Ont. 


Steelcrete 

Concrete 

Reinforcing 


Steelcrete 

Metal 

Lath 


Montreal, 
Que. 


iteelcreu 

Steel 
Lockers 


FOR  SALE 

TAMC0"  Crashed  Stoat  In 
all  sizes,  for  all  purpoMt. 
"Roman"  building  stornv 
"Milton"  pressed  brick*. 
Sanitary  flooring,  stone 
crushers,  fire  engines,  ike. 
T.  A.  MORRISON  &  CO. 
204  St.  James  Street, 
Tel.  Main  4532.  Montreal. 


H.  J.  Griswold 


B.  W.  Seton 


Dominion  Engineering 
&  Inspection  Co. 

Inspecting  and  Consulting  Engineers 
Head  Office  and  Laboratories 
318  Lagauchetiere  St.  West, 
MONTREAL 

Toronto  Branch,  24  Adelaide  St.  E. 

Cement  Testing  and  Reinforced 
Concrete  Inspection. 

Mill,  Shop  and  Field 
Inspection  of  Steel  Structures  and 
Bridges. 

Tests  and  Inspection 
of  Iron  and  Steel  Pipe  etc. 
Expert  Examinations  &  Reports. 

Represented  at  New   York,  Pittsburgh, 
sad  Chicago ;  Olasgnw,  London, 
Liege  and  t  ssen. 
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UNIVERSAL  CLAMPS 

to   convert   any  round   rod  into   a  bolt 

Long  bolts — removable  bolts  —  bolts  extending  through  timber  and 
poured  concrete — these  are  best  for  form  work. 

The  Universal  Form  Clamp  converts  round  rods  of  any  size  into 
threaded  bolts  with  removable  heads  and  adjustable  nuts. 

Fig.  1 ,  in  the  column  at  the  left,  shows  the  clamp. 

Fig.  2,  shows  the  cross-section  of  the  clamp,  with  the  oval  hole. 

Fig.  3,  is  a  longitudinal  section,  showing  the  clamp  secured  on  the  rod  by  the  upset  shoulder  and  the  screw. 
In  operation,  rods  are  passed  through  holes  in  forms.    On  one  end  of  each  rod  a  clamp  is  placed  and 
screwed  down. 

Fig.  4,  shows  the  tightening  wrench  which  is  slipped  over  the  opposite  end  of  the  rod,  after  another  clamp 
has  been  put  in  place.  The  wrench  locks  to  the  rod  with  the  cam  (A).  Turning  the  handle  (B)  slides  the 
loose  clamp  along  the  rod,  against  the  form  until  the  adjustment  is  exact.  Then  the  clamp  screws  tightened 
actually  making  a  kink  in  the  rod.  When  the  wrench  is  removed,  you  have  a  long  bolt  securely  holding  forms 
together.    The  rod  will  break  before  the  clamp  will  come  off  either  end. 

Fig.  5,  shows  the  rod-puller  used  in  withdrawing  rods  when  forms  are  wrecked.    The  clamps  are 
loosened  and  the  rods  are  easily  removed. 

One  Clamp  for  walls,  columns  and  soffits 

and  various  lengths  of  steel  rods,  forms  may  be  held  rigidly  In  place  during  the  entire  process  of 
building. 

Write  for  circulars  and  prices.    We'll  send  a  sample  clamp  for  l(Jc.  to  pay  postagt  and  packing. 


Universal  Form  Clamp  Co. 

Sole  Representatives  for  Ontario  and  Eastern  Canada: 

Railway    Contractors    Supply  Company 

504  Standard  Bank  Bldg.,  Toronto 

Montreal  representatives— Ramsey  &  Kelly,  511  Quebec  Bank  Bldg 


For  Surface 

Treatment  of 
Roads  the 

TAROADS 

patent  Machines  are 
far  in  advance  of  any 
other  Tar  Spraying 
apparatus  on  the  mar- 
ket for 

Efficiency 

and 

Expedition 

(penetration  assured  ) 
I  hcv  arc  capable  ol 

DOUBLE  the  out- 
put of  all  other  ma- 
chines. 

Write  for  illustrated 
folders. 

.N(>/  /(//*/> 


Cblrt: 

TAROADS  -  London 


TAROADS  syndk;ate,  ltd. 


9  VICTORIA  STREET 
WESTMINSTER,  London,  i 
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BUFFALO 


FANS 


Did  you  ever  stop  to  consider  that  there 
is  as  much  difference  between  fans  as  be- 
tween people?  THE  BUFFALO  "CON- 
OIDAL"  FAN  HAS  AN  INDIVIDUAL- 
ITY OF  ITS  OWN. 

The  various  features  of  the  conoidal  de- 
sign, including  the  cone  inlet,  the  shape  and 
angle  of  the  blades  at  heel  and  tip,  and  the 
conical  form  of  the  inner  and  outer  edges, 
insure  a  minimum  loss  by  shock,  the  least 
noise  in  operation,  and  the  highest  efficiency 
obtainable  in  multivane  fans. 

All  sizes  for  all  conditions  down  to  the 
small  Baby  Conoidal  but  9-in.  high  for  gen- 
eral ventilating  purposes. 

Every  fan  user  should  have  a  copy  of  our 
Catalog  No.  199-12. 

CANADIAN  BUFFALO  FORGE  CO. 

BERLIN,  ONT.  Limited 

ST.  JOHN,  MONTREAL,  TORONTO.  WINNIPEG,  VANCOUVER. 


Business  is  Good 


Thank  You 

The  demand  for  "Bradford 
Reds"  all  over  North  Am- 
erica is  one  continuous  tes- 
timonial to  their  quality- 


( TRADE  MARK  RE6.U.S.  PATENT  OFFICE) 


give  the  indelible  stamp  of  un- 
doubted quality  to  any  structure 
whether  private  residence  or  pub- 
lic building. 

If  your  going  to  build  red,  make 
it  the 

Standard  Red  of 
America 

We  also  make  "  Bradford  Ruffs," 
a  rough-textured  red  brick  fine 
for  grill  rooms,  garden  walls  and 
rustic  effects. 

The  Bradford  Pressed  Brick  Co. 

"The  Red  Brick  People" 

BRADFORD,  PA. 


We  also  make  f (reproofing,  hollow 
brick  and  hollow  block. 
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JUST  A  PART  OF  ONE 
ORDER  FOR 

Northern  Electric 

HIGH-TENSION,  LEAD-COVERED, 
PAPER-INSULATED 

Power  Cables 

IT  took  17  freight  cars  like  the 
one  illustrated  to  ship  this  com- 
plete order  to  the  Cedar  Rapids 
Manufacturing  and  Power  Com- 
pany's new  generating  station  at 
Cedar  Rapids,  Que. 

Q  It  pays  to  place  your  orders  with 
a  Company  that  gives  quality 
based  on  knowledgegaincd  through 
long  manufacturing  experience. 

(J  It  pays  to  deal  with  a  Company 
that  has  the  greatest  facilities  for 
the  prompt  handling  of  orders  for 
every  kind  of  wire  and  cable  used 
in  the  electrical  industry, 

([  It  pays  to  place  your  orders  with 
1 1n-  (  'ompany  1  IkiI  ha  ?  1  he  c<  >nfi^ 
dence  of  the  Central  Station  nu  n 
as  well  as  the  most  prominent  mem- 
bers of  the  engineering  profession. 

Northern  E foe  trie  Co ///parry 

UMITED 

MciiiOi.iI  Winnipeg  Edition  tOO 

11 1 1  if.  iv         Rcglna  V An  couth 

To ron  O)  Calgary  Victoria 


Warehouse 
Space  To  Let 

5  Floors  of  This  New 
Building,  For  Office 
and  Warehouse  Use. 

Adelaide  St.  W.,  Toronto 

This  is  the  most  attractive 
warehouse  building  in  the  city. 
The  exterior,  the  entrances,  the 
elevators,  etc.,  bear  all  the  ear- 
marks of  a  high  class  office 
building. 

Special  Features 

Centrally  located  at  Adelaide 

and  Charlotte  Streets. 
Light  on  four  sides 

Passenger  and  freight  elevator 
Vaults 

One  block  from  four  car  lines 
Floor  area, 6,300  sq.  feet,  each 
floor. 

For  further  particulars  ask 

Hugh  C.  MacLean,  Limited 

437  Adelaide  St.  West.  Toronto 

Phone  Adelaide  2700 
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Wire 
Rope 


Wire 


Rope 


Wire  Rope  for  Dredges— Drag  Line  Excavators— Steam  Shovels- 
Cranes— Derricks  Coal  Towers— Towing,  Etc. 

The  DOMINION  WIRE  ROPE  CO.,  Limited,  Montreal 


HOISTING 

EQUIPMENT 

of  all  decsriptions 
STEAM— ELECTRIC— GASOLINE  AND  BELT 
DRIVEN  HOISTS  OF  ALL  SIZES. 

Our  Hoisting  Equipment  will  stand  up  under  the  most  severe  conditions. 
Every  Hoist  is  well  built  of  the  best  materials  obtainable. 


Derricks 


We  furnish  promptly,  derricks  of  all  styles 
and  capacities.  Standard  sizes  always 
carried  in  stock  for  immediate  shipment. 

STIFF  LEG— GUY— SCOTCH- 
JINNIWINK— TRAVELLING- SCOW  AND 
BARGE  DERRICKS— HAND  WINCHES- 
BUCKETS— SKIPS— ETC. 

HEAD  OFFICE 


F.  H.  HOPKINS  &  CO.,  Montreal 

Branches  :-ST.  CATHARINES,  ONT.      WINNIPEG,  MAN.      VANCOUVER,  B.  C. 


Vol.  28  Toronto,  November  25,  1914  No.  47 


GLASS  BENDERS 

TO  THE  TRADE 


THE  TORONTO  PLATE  GLASS 
IMPORTING  COMPANY  u«,T» 

GLASS   IMPORTERS   AND  MANUFACTURERS 

91-113   DON   ROADWAY,  TORONTO 
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Gyratory 

Crusher 

of  modern  design  and  equipped  with  an  improved 

Water  Cooled  Eccentric  Bearing 

This  type  of  machine  is  made  in  many  sizes 
with  capacities  from  5  to   1000  tons  per  hour 
and  for  any  kind  of  rock. 

We  also  manufacture  a  full  line  of  crushing,  cement  making,  mining, 
hoisting,  power  rock  drilling  and  air  compressing  machinery. 

Write  for  full  particulars 

The  Jenckes  Machine  Company,  Limited 

Sherbrooke    St.  Catharines   Toronto    Montreal    Cobalt    South  Porcupine 

Halifax  Vancouver  and  Nelson 


A  Carload  of  "Crosby"  Clips 

Was  used  in  joining  the  reinforcing  rods  of  this  five  million  gallon  concrete  reservoir. 

This  reservoir  is  an  important  part  of  the  water  supply  system  of  Duluth,  Minn. 

One  hundred  tons  of  steel  bars  were  used  in  the  circular  reinforcement  and  each  lap 
joint  was  made  secure  by  three  Genuine  "CROSBY"  Clips.  This  method  makes  every 
circle  of  steel  reinforcing  bars,  in  effect,  a  gigantic  hoop  of  steel,  equally  strong  at  every 
point  and  capable  of  standing  strains  greatly  in  excess  of  any  that  can  possibly  be  thrown 
upon  them. 

The  use  of  "CROSBY"  Clips  as  reinforcement  bar  connections  has  made  possible  a 
new,  economical,  dependable  type  of  concrete  reservoirs,  putting  a  plentiful  water  supply 

within  the  means  of  even  the  smallest  towns. 

American  Hoist  &  Derrick  Co. 

SOLD  BY—  St.  Paul,  Minn. 

General  Supply  Co.,  of  Canada,  Ltd.,  Moitreal.  Ottawa,  Toronto,  Canada. 

Stuart  Machinery  Co.,  Limited,  Winnipeg.  Man.  , 

Gorman,  Clancey  &  Grindlry .  Edmonton,  Alto.,  and  Calgary .  Alta. 

Vancouver  Machinery  Depot,  Limited,  Vancouver,  B.C. 
Musiens  Limited,  Montreal,  Quebec  Dominion  Wire  Rope  Company,  Montreal,  Quebec 
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28  "Service"  Branches 

Throughout  Canada 

Canadian  Consolidated 
Rubber  Company,  Limited 

Montreal,  P.  Q. 


"Business  As  Usual" 


We  have  not,  owing  to  the  war,  shut  down 
any  of  our  plants,  discharged  any  of  our 
workmen,  reduced  their  hours  of  labor  or 
cut  their  rate  of  pay. 

We  are  doing  ''BUSINESS  AS  USUAL." 

We  intend  to  continue  this  policy  to  the 
extent  of  our  ability,  and,  to  that  end, 
suggest  that  you  confine  your  purchases, 
during  the  war  and  thereafter  as  largely  as 
possible  to  goods  "MADE  IN  CANADA." 

When  in  the  market  for  Rubber  goods  of  any 
description — Belting,  Hose,  Packing,  Tires 
or  anything  else — write  or  wire  our  nearest 
Branch  for  prices  and  information. 

It  is  our  desire  to  serve  you. 


"Business  As  Usual" 


DOMINIQ 


Canadian  Consolidated 
Rubber  Company,  Limited 

Montreal,  P.  Q. 

28  "Service"  Brant  lies 

I  hroughout  Canada 
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Cheap  Excavation  of  Rock 


The  Solution— 

the  installation  of 


The  Application 

One  Cyclone  Big  Blast  Hole  Drill  will  do  the  work  of  from 
three  to  four  3^  in.  Tripod  Drills  reducing  Power  and 
Labor  charges  from  60-75  Per  cent. 

The  Big  Blast  Hole  Drill  Method  will  break  stone  small 
enough  to  be  handled  by  manual  labor  or  to  a  size  which  can 
be  economically  handled  by  a  steam  shovel. 
\\  e  can  show  you  results  that  will  be  interesting.     Write  our 
nearest  office  for  catalogues  and  particulars. 

Mussens  Limited 

MONTREAL,  318  St.  James  Street  TORONTO,  155  West  Richmond  St.  COBALT,  Opp.  Right  of  Way  Mine 

WINNIPEG,  259-261  Stanley  Street  CALGARY,  10th  Ave.  and  3rd  St.  East  VANCOUVER,  101  Water  St. 

QUEBEC,  142  Peter  St.  HALIFAX,  78  Granville  St. 
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Increased  Production 

With  Decreased  Cost 

With  a  Symons  Disc  Crusher 

The  Greatest  Re-crusher  on  the  Market 


Will  not  clog  or  choke — the  stone  shoots  out  of  the 
machine  immediately  it  is  the  proper  size. 

An)'  standard  size  <>1  stone  may  be  obtained.     The  Disc 
<  rusher  exeells  .ill  others  in  uniformity  <>!  product. 

I  he  bearings  are  < lust  proof.     The  shaft  and  eccentrie 
I  >eanngs  operate  in  .1  1  >ath  <  >1  oil. 

Carried  in  stock. 

Mussens  Limited 

MONTREAL  3 1  8  St.  JtBM  Strer t  TORONTO,  1  55  We.t  Richmond  St.  COBALT,  Opp.  Right  of  Way  Mine 

WINNIPEG,  259-261  Stanley  . Street  CALGARY,  10th  Ave.  and  3rd  St.  Eait  VANCOUVER.  101  Water  St. 

QUEBEC,  142  Peter  St.  || ALIEAX.  78  Granville  St. 
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Adamantine  Steel 

Hull  lion  &  Steel  Foundries 


Air  Compressor! 

Canadian  Allis  Chalmers,  Limited 
Can.  Ingersoll-Rand  Co.,  Ltd. 
Jenckes  Macliine  Company 


Architects 

Weeks,  Arthur  L. 

Architects'  Instruments 

Stanley  Co.,  W.  F. 


Architectural   Iron  Work 

Aikenhcad    Architectural  Iron 
Works  .  . 

Canadian  Allis  Chalmers,  Limited 
Canada  Wire  &  Iron  Goods  Co. 
Dennis  Wire  &  Iron  Works 
McGregor  &  Mclntyre 
Meadows  Co.,  Geo.  B. 
Steel  &  Radiation  Ltd 


Architectural  Metal  Work 
Feather  &  Roadhouse 


Architectural  Terra  Cotta 

Northwestern    Terra-Cotta  Co. 
Toronto  Plate  Glass  Imp't'g  Co. 


Ash  Hoists 

Gillis  &  Geoghegan 

Herbert   Morris   Crane   &  Hoist 
Co. 


Asphalt 

Aztec  Oil  Asphalt  Company 
Asphalt  &  Supply  Co. 


Belting 

Can.  Consolidated  Rubber  Co. 
Dominion  Belting  Co. 
Goodyear  Tire  &  Rubber  Co. 


Blast  Hole  Drills 
Armstrong  Manufacturing  Co. 

Hopkins  &  Co.,  F.  H. 


Blowers 

Canadian  Buffalo  Forge  Co. 

Canadian  Sirocco  Co. 

Can.  Ingersoll-Rand  Co.,  Ltd. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 


Boilers 

Canadian  Allis-Chalmers,  Ltd. 

Beatty  &  Sons,  M. 

Boving  Company  of  Canada 

Inglis  Company,  John 

Jenckes  Machine  Co. 

Leonard  &  Sons,  E. 

Marsh  &  Henthorn 

McDougall  Caledonian  Iron  Wks. 

Mussens  Limited 

Rock  &  Power  Machinery 


Boxes — Junction 

Standard  Underground  Cable  Co. 
of  Canada  Limited 


Brick 

American  Enamelled  Brick  Co. 
Bradford  Pressed  Brick  Co. 
Harbour  Brick  Company 
Hydraulic  Press  Brick  Co. 
National  Builders'  Supply  & 

Enamel  Concrete  Brick  Co. 
North-Western  Terra  Cotta  Co. 
Russell  Shale  Bricks 
York  Sandstone  Brick  Co. 


Brick  Coating 

Wadswoith   1 1  oh  land  C*. 


Brick  Dryers 

Canadian  BulTalo  Forge  Co. 
Canadian  Sirocco  Co. 
Bechtels  Limited 
Sheldons  Limited 

Brisk  Machinery  and  Supplies 

Bechtels  Limited 
Crossley  Macliine  Company 
Sheldons  Limited 
Sutcliffe,  Speakman  &  Co. 


Bridges  (Steel) 

Canadian  Allis-Chalmers,  Ltd. 
Canadian  Bridge  Co. 
Chicago  Bridge  &  Iron  Works 
DesMoines  Bridge  &  Iron  Co. 
Dickson   Bridge  Works 
Dominion  Bridge  Co. 
Hamilton  Bridge   Works  Co. 
Mackinnon-Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
National  Bridge  Company 
Pitlsburgh-DesMoines   Steel  Co. 
Sarnia  Bridge  Co. 
Structural  Steel  Co. 
Standard  Steel  Construction  Co. 

Buckets 

American  Hoist  &  Derrick  Co. 
Beatty  &  Sons,  M. 
Browning  Company 
Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 

Manitoba  Bridge  &  Iron  Works 
Mills  Bros. 

Radigan  Company,  John 
Sudbury    Construction    &  Mach- 
inery Co. 
Thew  Shovel  Company 


Builders  Hardware 

Aikenhead  Hardware  Limited 
Can.  Yale  &  Towne,  Limited 
Richards-Wilcox   Canadian  Co. 


Cable 

Canada  Wire  &  Cable  Co. 
Dominion  Wire  Rope  Co.,  Ltd. 
Northern  Electric  Co. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 


Casements 

Hope  &  Sons,  Henry 


Cement 

Britnell  &  Company 
Bremner,  Alex. 
McNally  &  Co.,  W. 
Morrison  &  Co.,  T.  A. 
Ontario  Lime  Co.,  Ltd. 
Smyth  &  Ryan 


Cement  Coating 

Wadsworth    Howland  Co. 


Cement  Mill  Machinery 

Hull  Iron  &  Steel  Foundries 
Jenckes  Machine  Company 
Sutcliffe,  Speakman  &  Co. 


Cement  Tools 

Abram  Cement  Tool  Co. 

Cement  Guns 

Cement  Gun  Company 

Chain 

McKinnon  Chain  Company 
Woodhouse  Chain  Works 


Chain  Blocks 

Can.  Yale  &  Towne  Limited 
Morris  Crane  &  Hoist  Co.,  Her- 
bert 


Chimneys   (Reinforced  Concrete) 
Laurie   Company,  E. 


Coal  Chutes 

Manitoba  Bridge  &  Iron  Works 


Coal  Handling  Apparatus 

American  Hoist  &  Derrick  Co. 
Beatty  &  Sons,  M. 
Browning  Company 
Brown  Hoisting  Machinery  Co. 


Concrete  Form  Clamps 

Railway   Contractors   Supply  Co. 


Hopkins  &  Co.,  F.  H. 
Jaeger  Machine  Company 
Lecky  &  Collis 

London  Concrete  Machinery  Co. 

Marsh  Capron  Company 

Mills  Bros. 

Mussens  Limited 

Rock  &  Power  Machinery 

Sutcliffe,  Speakman  &  Co. 


Contractors 

Anglins  Limited 

Dietrich  Limited 

Eastern  Pipe  Construction  Co. 

Wells  &  Gray 


Contractors'  Plant  &  Supplies 
American  Hoist  &  Derrick  Co. 
Badger  Concrete  Mixer  Co. 
Beatty  &  Sons,  M. 
Browning  Company 
Canadian    Allis-Chalmers,  Ltd. 
Can.  Billings  &  Spencer 
Canadian   Locomotive  Company 
Central  Locomotive  &  Car  Works 
Dake  Engine  Co. 
Dominion  Lime  Company 
Goodwin,  Barsby  &  Co. 
Hamilton  Mfg.  Co.,  Wm. 
Hepburn  &  Co.,  J.  T. 
Honig  &  Mock 
Jaeger  Machine  Company 
Jenckes  Machine  Company 
Lecky  &  Collis 
Marsh   &  Henthorn 
McKinnon  Chain  Co. 
Mills  Bros. 

Morris  Macliine  Works 
Montreal    Locomotive  Works 
Mussens  Limited 
Radigan   Company,  John 
Railway  Contractors  Supply  Co. 
Royce  Limited 

Schell  Foundry  &  Machine  Co. 
Stinson-Reeb  Builders'  Supply  Co. 
Sudbury    Construction    &  Mach- 
inery Co. 


Conduits 

Can.  H.  W.  Johns-Manville  Co., 
Conduits   Co.,  Limited 
Orpen  Conduit  Co.,  Ltd. 
Ric-wiL    Underground  Pipe 
Covering  Company 


Contractors'   Flare  Lights 

Sudbury    Construction    &  Mach- 
inery Company 


Conveying  Machinery 
Goodwin,  Barsby  &  Co. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 
Sutcliffe,  Speakman  &  Co. 


Core  Drills 

Can.  Ingersoll-Rand  Co.,  Ltd. 


Corrugated  Iron 
Can.  H.  W.  Johns-Manville  Co. 
Metallic  Roofing  Co. 
Pedlar  People  Limited 
Sarnia  Metal   Products  Company 


Crank  Shafts 

Canadian  Billings  &  Spencer 


Cranes,  Travelling  and  Locomotive 
American  Hoist  &  Derrick  Co. 
Beatty  &  Sons,  M. 
Browning  Company 
Brown   Hoisting   Machinery  Co. 
Hopkins  &  Co.,  F.  H. 
Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Northern  Crane  Works 
Rock  &  Power  Machinery,  Ltd. 
Roelofson  Elevator  Works 
Royce  Limited 


Creosote  Stains 

Cabot,  Inc.,  Samuel 

Crushed  Stone  and  Granite 
Hagersville  Contracting  Co. 
Ontario  Lime  Co.,  Ltd. 
Rogers  Supply  Company 
'  Smyth  &  Ryan 

Crushers  (Stone  and  Rock) 
Canadian  Allis-Chalmers,  Ltd. 
Goodwin,  Barsby  &  Co. 
Hamilton  Mfg.  Co.,  Wm. 
Jenckes  Machine  Co. 
Lecky  &  Collis 

London  Concrete  Machinery  Co. 
Mussens  Limited 
Rock  &  Power  Machinery 
Sutcliffe,  Speakman  &  Co. 

Culverts 

Pedlar  People 

Sarnia  Metal  Products  Company 

Cupolas  (Foundry) 

Northern   Crane  Works 


Derricks  and   Derrick  Fittings 
Aikenhead  Hardware  Limited 
American  Hoist  &  Derrick  Co. 
Beatty  &  Sons,  M. 
Hepburn,   John  T. 
Hopkins  &  Co.,  F.  H. 


Dredges 

Beatty  &  Sons,  M. 
Browning  Company 
Canadian  Equipment  Co. 
Hopkins  &  Co.,  F.  H. 
Morris  Macliine  Works 


Dredging  Chain 

McKinnon  Chain  Company 
Woodhouse  Chain  Works 


Drills 

Canadian  Allis-Chalmers,  Ltd. 
Canadian  Buffalo  Forge  Co. 
Canadian  Ingersoll-Rand  Co. 

Hopkins  &  Co.,  F:  H. 
Lecky  &  Collis 


Drill   Steel  Sharpeners 

Canadian    Ingersoll-Rand  C«. 
(Continued  on  page  IS) 
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Placing  foundation  for  G.T.R. 
elevator  (annex)  at  Windmill 
Point.  Montreal  -1616  Simplex 
Standard  piles  used. 


Showing  Simplex  Standard 
pile  driven  at  G.T.R.  elevator 
lannex)  Windmill  Point,  Mon- 
treal. 


Showing  machines  at  work  on 
the  G.T.R.  elevator  (annex* 
Windmill  Point,  Montreal. 


Simplex 

A  Sure  Foundation 

A  foundation  on  Simplex  concrete  piles  is  sure  to  be 
non-settling  and  everlasting. 

A  simplex  concrete  pile  is  equal  to  natural  rock  because 
it  forms  a  perfect  monolith.  Its  cylindrical  shape  gives  the 
column  of  concrete  the  maximum  strength  throughout  its  en- 
tire length  and  the  maximum  bearing  surface  ;  permits  it  to 
be  driven  any  depth  and  the  withdrawal  of  the  driving  tube 
permits  the  plastic  concrete  to  be  cemented  into  the  com- 
pressed earth  itself.  Piling  made  on  this  principle  cannot 
fail  to  give  a  sure  foundation. 

Simplex  concrete  piling  is  suitable  for  dock,  wharves  and 
other  water  work,  or  for  foundations  through  wet  peat,  or 
where  very  soft,  boggy  conditions  prevail. 

Send  for  our  concrete  piling  book. 

Simplex  Concrete  Piling  Company,  of  Philadelphia 

Canadian  Representatives 

Simplex  Construction 

Company,  Limited 
Coristine  Building,  MONTREAL 


s 


II!  K    CON  TRACT    K  I'A'ORI) 


THE  NORTHWESTERN  TERRA  COTTA 

COMPANY 


C.  P.  R.  OFFICE  BUILDING  DOMINION  BANK  BUILDING 

Darling  &  Pearson,  Architects  Darling  &  Pearson,  Architects 


Two  prominent  corners  in  Toronto 

The  Terra  Cotta  for  both  buildings  was 
manufactured  and  set  by 

THE  NORTHWESTERN  TERRA  COTTA 

COMPANY 

Chicago       -  Illinois 

Agencies  in  all  the  large  cities  of  Canada. 
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GAS  ENGINES 


For  Operating  on  Suction,  Town 
or  Natural  Gas 


1AI_  VIEW 


Engines  made  in  all  sizes  up  to  300  B.  H.  P. 

Suction  Gas  Plants  for  operating  on 
Anthracite,  Coke  or  Charcoal 

Thousands  of  these  engines  and  gas  producers,  working 

successfully  all  over  the  world. 

George  Anderson  &  Co.  of  Canada,  Ltd. 

617  Quebec  Bank  Building,  MONTREAL 
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Hy-tex  Brick 


r~pill{  word  "Hy-tex"  is  a  mark  of  identification  for  brick  of 
-■-  every  kind,  in  the  most  beautiful  and  varied  color-effects 
and  the  most  pleasing  and  distinctive  of  rough  or  smooth 
textures,  known  to  brickcraft. 
It  is  the  name  given  the  entire  product  of  the  Hydraulic-Press 
Brick  Company,  the  largest  manufacturers  of  face  brick  in  the 
World;  who  have  factories  in  10/  states  and  own  clay  beds  in 
the  principal  deposits  of  the  nation. 

The  name  Hy-tex  was  given  the  entire  Hydraulic  product  so 
that  the  architect — no  matter  what  brick  he  wished  to  use — 
could  specify  and  know  that  he  received  "The  Standard  of 
Quality"  in  any  color-range  or  any  texture. 

"The  Hy-tex  House  of  Moderate  Cost,"  a  book  containing  a  selection 
of  designs  submitted  in  a  competition  conducted  by  The  Brick- 
builder,  will  be  sent  to  any  architect  upon  application  to  us  or  any 
of  our  branch  offices, 

If  you  have  not  already  "Brick  Scales  and  Tables,"  designed  by 
a  member  of  the  A.  I  A.,  we  suggest  that  you  send  for  a  set  to  us 
or  to  our  branch  nearest  you. 

HYDRAULIC-PRESS  BRICK  COMPANY 

Dept.  CR.      ST.  LOUIS,  MISSOURI 

Highest  Quality;  Every  Variety  and  Form  known  to  Brickcraft; 
Responsible  Service,  Prompt  and  Ample;  Reasonable  Terms. 

'  A\  Uil  .W  AfiENTS:— Alex.  Brenner,  Limited.  Montreal:  W.  A.  Freeman  Co.,  Limited,  Hamil- 
ton, Out.;  Black  Building  Supply  Co.,  Toronto;  Pruneau  &  Cie,  Quebec;  N.  J.  Dinnen  &  Co., 
Winnipeg;  Mapes  Co..  Limited,  Calgary;  Northern  Supply  Co.,  Edmonton:  General  Builders  Co., 
Moose  Jaw;  MacKenzie  &  Thayer,  Limited.  North  Battleford;  Bowman  Supply  Co.,  Prince  Albert; 
Robson  Supply  Co.,  Regina;  MacKenzie  &  Thayer,  Saskatoon. 


MANUFACTURERS 


FACE  BRICK 


THE  WORLD. 
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IRON  DUKE" 

of  the  Mixer  Fleet 

THE  LONDON 
CONCRETE  MIXER 

Once  a  Specialty  —  now  a  question 
of  your  output  capacity 

li ni It  like  a  Dreadnaughl — guaranteed 
for  life.  AH  steel  construction  with 
few  working  parts.  Built  in  twenty- 
three  different  sizes  and  fitted  witli  any 
equipment.  Over  1200  London  Mixers 
in  use  throughout  Canada  to  day,  be- 
sides many  in  foreign  countries.  We 
manufacture  a  complete  line  of  con- 
crete machinery  and  cement  working 
tools. 

We  are  the  Largest  Manufacturers 
of  Concrete  Machinery  in  Canada. 


THE  LONDON  CONCRETE  MACHINERY  CO.,  LTD- 

Head  Office  and  Factory  :    Cabell  St.  and  Kitchener  Ave.,  LONDON,  ONT. 


BRANCHES: 

WlUVXPZd — 666  Portage  Ave.  —  \V.  II.  Kowevear,  Manager 
Calgarv—  9H  9th  Ave  West— P.  IJ  McLaren,  Manager. 
Toronto  Wl  York  Street— G.  H.  Oland.  Manager. 
IIai.ikax— 68  Upper  Water  Street— It.  K.  Power,  Manager 


AGENCIES 
Vancouver— B.  C.  Equipment  Co. 
Montreal.  P.  Q. — FoatJ  &  Hill  Machinery  Co. 
Port  Arthur  and  Fort  William,  Ont.— Northern  Agency 

&  Equipment  Co. 
Quebec,  Que.— Masson  Limitce. 
Ottawa— The  General  Supply  Co..  of  Canada. 


CONTRACTORS' 


LOCOMOTIVES 


Hitch  grudc  workmanship  and  daalgn,  ipoakU  RtMnliou  Mm  paid  i<i  ocononiy  of  tool  and  mklntmuoe,    Fifty  your-  experience  »■<  buiuiei 

Duplicate  purl  t  eurrleil  In  xl nek  for  I intni'd lute  Mhlptnenl.    Knjf  Ino  built  to  mei'l  govern  men  I  rei;uhit  lODI  of  I  he  various  PTOTinOM 

CANADIAN  LOCOMOTIVE  COMPANY,  LIMITED,      KINGSTON,  ONTARIO,  CANADA 

TAYLOR  ft  ARNOLD,  LTD.,  Salrs  AKrnts,  MONTRLAL  and  WINNII'LO 


I  i 


THE    CONTRACT  RECORD 


CLASSIFIED    INDEX   TO    ADVERTISEMENTS— CONTINUED 


Dump  Cars.  Wheels,  etc. 

Bcchtels  Limited 
Hopkins  &  Co.,  F.  H. 
Manitoba  Bridge  &  Iron  Woiks 
Shcldons  Limited 

Dump  Carts  and  Wagons 
Deere   Plow   Co.,  John 

Drying  Apparatus 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 


Electric  Fans 
Sturtcvant  Co.  of  Can.,  Ltd.,  B.  F. 


Electric    Air    Rock  Drills 
Canadian  I  ngersoll- Hand  Co. 


Electric  Impulse  Clocks 
Gent   &  Company 

Electric  Steel  Castings 

Electiic  Steel  &  Metals  Co. 


Electrical  Supplies 

Northern  Electric  Company 


Elevators 

Chelsea  Elevator  Company 
Turnbull  Elevator  Co. 


Enamelled  Brick 
American     Enamelled     Brick  & 
Tile  Company 


Excavators 
Beatty  &  Sons,  M. 
Brown    Hoisting    Machinery  Co. 

Canadian  Equipment  Co. 
Hopkins  &  Co.,  F.  H. 


Exhaust  Heads 

Canadian  Buffalo  Forge  Co. 
Shcldons  Limited 


Engines 

lioving  Company  of  Canada 
Canadian  Buffalo  Forge  Co. 
Canadian  Sirocco  Company 
Hopkins  &  Co.,  F.  H. 
lnglis  Company,  John 
Jenckcs  Machine  Company 
Laurie  &  Lamb 

McDougall  Caledonian  Iron  Wks. 

Mussens  Limited 

Uock  &  Power  Machinery 


Engineers  (Civil  and  Mechanical) 
Bowman  &  Connor 
Cape  Company,  E.  G.  M. 
l  liipman   &  Power. 
Dominion  Engineering  &  Inspec- 
tion Company 
Farmer,  John  T. 
Gait  Engineering  Co.,  John 
Lea  &  Ferguson 
Mitchell,  C.  H. 
McDougall,  Geo.  K. 
Pullar,   H.  B. 
Tyrrell,  H.  G. 


Expanded  Metal 

Pedlar  People  Limited 


Fans 

Canadian  Sirocco  Company 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 


Fire  Hose 

Can.  Consolidated  Rubber  Co. 


Fuel  Economizers 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 
Filters 

American  Water  Softener  Co. 


Filtration  Plants 

verMehr  Engineering  Co.,  John. 


Fire  Brick 

Smyth  &  Ryan 


Fire  Escapes 

Manitoba  Bridge  &  Iron  Works 
McGregor  &  Mclntyre 


Fireproof  Doors  and  Windows 
Feather  &  Roadhouse 
Hope  &  Sons,  Henry 
Mussens  Limited 
Pedlar  People  Limited 
Steel  &  Radiation  Limited 


Fuse  (Safety  Blasting) 
Lecky  &  Collis 


Forges 

Canadian  Buffalo  Forge  Co. 

Sheldons  Limited 

Canadian  Sirocco  Co. 


Gas  Engines 

Armstrong  Mfg.  Co. 

Goold,  Shapley  &  Muir  Co. 


Gasoline  Engines 

Armstrong  Mfg.  Co. 
Goold,  Shapley  &  Muir  Co. 
Mills  Bros. 


Glass 

Consolidated  Glass  Company 
Excelsior  Plate  Glass  Co. 
Luxfer   Prism  Company 
Pilkington  Bros. 

Toronto  Plate  Glass  Imp't'g  Co 


Hammer  Drills 

Canadian   Ingersoll-Rand  Co. 


High  Pressure  Pipe  Lines 
Boving  Company  of  Canada 
Pittsburgh   Valve,    Foundry  & 
Construction  Company 


Hoisting  Apparatus 

American  Hoist  &  Derrick  Co. 
Beatty  &  Sons,  M. 
Browning  Company 
Brown  Hoisting  Machinery  Co. 
Canadian  Allis-Chalmers,  Ltd. 
Canadian  Ingersoll-Rand  Co. 
Jenckes  Machine  Co. 
Lecky  &  Collis 
Marsh  &  Henthorn 
Morris  Hoist  &  Crane  Co.,  Her- 
bert. 

Mussens  Limited 

Rock  and  Power  Machinery 

Royce  Limited 

(Continued  on  Page  14) 


Made  In  Canada 

This  patented  hoist  removes  ashes  from  cellar  to  street 
level.  It  also  hoists  or  lowers  kegs,  barrels,  cakes  of 
ice,  etc.,  doing  its  work  quickly  and  safely.  With  it 
one  man  can  raise  a  maximum  weight  of  500  lbs.  at  a 
speed  of  30  feet  per  minute. 


Some  Canadian  Installations 

Kingston  Collegiate  Inst.,  Kingston 
Station  F.  Post  Office.  Montreal 
North  End  Armory.  Winnipeg 
Ponparrl  Street  School.  Montreal 
Walkins  Medical  Bldg.,  Winnipeg 
Weslyn  College,  Montreal 
Merchants  Bank,  Calgary 
Quappellee  Sanitarium,  Winnipeg 
Royal  Theatre.  Fort  William 
Mont.  Baby  &  Fdlg.  Hosp.,  Montreal 
Central  School,  Swift  Current 
No.  3  Fire  Station.  Montreal 
Elmwood  School.  Swift  Current 
Quebec  Bink,  Winnipeg 
Ford  Motor  Co.,  Montreal 
Engineers'  Club,  Montreal 
Lewis  Building,  Montreal 
Normal  School,  Victoria 
Bankof  Brit.  N.  America,  St.  John 
Dandurand  Building.  Montreal 
Knights  of  Columbus  Bldg., 

Winnipeg  . 
Drinkle  Building.  Saskatoon 


The  G  &  G 


( 1  *;<  t  <- 11 1  (-<  1 ) 


Telescopic  Hoist 

With  compound  gear  and  brake  attachment. 
When  not  in  use  no  part  shows  above  sidewalk. 
Strongly  constructed  of  best  materials.  Very 
simple  to  operate  and  takes  up  no  room  in  cellar. 

Write  to  nearest  agents  for  illustrated  booklet, 
prices  and  specifications. 


GILLIS  &  GEOGHEGAN 


Black  Building  Supply  Co.,  Ltd. 

Agents  for  Ontario 
Toronto 


549  West  Broadway,  New  York  City 

Ltd. 


B.  &  S.  H.  Thompson  &  Co 

Agents  for  Quebec 
Montreal 
W.  T.  Grose 

Agents  for  Manitoba  Saskatchewan.  Alberta 
Winnipeg 


Wm.  N.  O'NeilCo  .Ltd. 

Agents  for  British  Columbia 
Vancouver 
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Woodhouse  Chains  for  Contractors 
and  Engineers  have  a  great  record 

Thousands  of  experiments  covering  a 
term  of  many  years,  working  in  rock, 
gravel,  coal  banks  —  in  construction 
work  of  a  hundred  different  sorts— have 
demonstrated  one  great  truth: 

That  Woodhouse  Chains  are  Best 
by  test  and  enduringly  satisfactory 

They're  made  from  specially-rolled, 
double-refined  iron  of  the  finest  pos- 
sible quality  for  their  special  require- 
ments. They  stand  a  lot  of  terrific 
usage  and  while  they  do  break  and  wear 
out,  the  book  of  costs  shows  that  the 
chain  expense  of  those  who  use  them  is 
lessened  after  Woodhouse  Chains  are 
adopted. 

Send  for  catalogue  and  prices 

Woodhouse  Chain  Co.,  Trenton,  N.  J. 

Specialists  in  Crane,  Cable,  Conveyor,  Dredge,  Steam  Shovel,  Block 
and  other  chains,  standard  measurements  or  made  to  measure. 


Macadam  Roads 


The  Hagersville  Contracting  Company,  Limited 

Hagersville  -  Ont. 


Warren 

Cast 
Iron 
Pipe 


Your  requirements  can  be  filled 
and  your  specifications  carried  out 
to  the  letter  whether  they  be  for 
standard  or  specials  in  cast  iron 
pipe. 

Large  stocks  always  carried  on  hand. 
Prompt  shipments. 

Warren  Foundry 

and  Machine  Co. 


11  Broadway 


NEW  YORK 


'4 
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Htatlng  Apparatus 

I  tmdiaa  ButUlo  forge  Co. 
ImiiUian  Sirocco  Co. 
Sheldons  Limited 
Siui  levant  Co.  of  Can.,  Ltd.,  li.  F. 

Hoists 

lieatly  &  Sons,  M. 
Coold,  Sliapley  &  Muir  Co. 
Northern  Crane  Works 

Hoisting  Engines 
licatty  &  Sons,  M. 
Canadian    AllisOialmers,  Ltd. 

Hopkins  &  Co.,  F.  H. 

Hydrants 

Canada   Iron  Corporation  i 
Gartsliore-Thonison  Pipe  Co. 
Keir  Engine  Company 

Industrial  Cars 

Hopkins  &  Co.,  F.  H. 

Insulating  Compounds 

Can    H.  W.  Johns-Manville  Co., 

Ltd.  ,  , 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Interior  Finish  and  Doors 

Canada  Office  &  School  Fur.  Co. 
Rhodes  Curry  &  Company 

Jib  Cranes  (all  kinds) 

Crown  Hoisting  Machinery  Co. 
Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Kilns 

Canadian   HufTalo  Forge  Co. 
Sheldons  Limited 
Sturtevant  Co.  of  Can.  Ltd.,  B.  F. 
Canadian  Sirocco  Company 

Kyanized  Spruce 

Berlin   Mills  Company 


Lime 

Dominion  Lime  Company 
Jamieson  Lime  Company 
Ontario  Lime  Company,  Ltd. 
Standard  White  Lime  Co. 

Lighting  and  Pumping  Installations 

Can.  11.  W.  Johns-Manville  Co., 
Ltd. 


Locomotives 

ltoving  Company  of  Canada 
Canadian    Allis-Chalmers,  Ltd. 
Canadian  Locomotive  Company 
Montreal  Locomotive  Works 
Musscns  Limited 


Metal  Lath 

Greening  Wire  Co.,  B. 
Metallic  Roofing  Co. 
Noble,  C.  W. 
I'cdlar   People  Limited. 
Steel  &  Radiation  Ltd. 


Metallic  Roofing 
Sarnia  Metal  Products  Co. 


Meters,  Electrical 

Ferranti   Electrical  Mfg.  Co. 
Canadian    Allis-Chalmers,  Ltd. 

Mechanical  Draft  Apparatus 

Sturtevant  Co.  of  Can.  Ltd.  B.  F. 

Meters,  Water 

(  McDotigall  Caledonian  Iron  Wks 
'    Neptune  Meter  Co. 


Overhead  Runways 

Brown  Hoisting  Machinery  Co. 
Morris  Crane  &  Hoist  Co.,  Her- 
bert. 


Paints  and  Varnishes 
Dominion  Paint  Works 
Hopkins  &  Co.,  F.  H. 


Paving  and  Paving  Materials 
Asphalt  &  Supply  Co. 
Aztec  Oil  Asphalt  Co. 
Bessemer  Limestone  Co. 
Baker  Co.,  R.  D. 
Barber  Asphalt  Paving  Co. 
Dunn  Wire-Cut-Lug  Brick  Co. 
Ontario  Asphalt  Block  Co. 
Paterson  Mfg.  Co.,  B. 


Pipe  (Concrete,  Iron  and  Wood) 

American  Spiral  Pipe  Works 
Canadian  Allis-Chalmers,  Ltd. 
Canadian  Pipe  Co. 
Canadian  Equipment  Co. 
Dominion  Concrete  Co. 
Gartshore-Thomson  Pipe  Co. 
National  Concrete  Mfg.  Co. 
National  Iron  Works 
National  Pipe  &  Foundry  Co. 
Pacific  Coast  Pipe  Co. 
Piggott  &  Co.,  Thos. 
United  States  Cast  Iron  Pipe  Co. 
Vancouver   Wood   Pipe   &  Tank 

Company. 
Warren  Foundry  &  Machine  Co. 


Paints  (Bridge  and  Structural  Iron 
and  Pipe  Coating) 
Dominion    Paint  Works 


Perforated  Metals 

Canada  Wire  &  Iron  Goods  Co. 
Greening  Wire  Co.,  B. 

Pipe  Machinery 

Sutcliffe,  Speakman  &  Co. 

Pile  Driving  Machinery 

American  Hoist  &  Derrick  Co. 

Beatty  &  Sons,  M. 

Browning  Company 

Brown  Hoisting  Machinery  Co. 

Canadian    Ingersoll-Rand  Co. 

Hopkins  &  Co.,  F.  H. 

Lecky  &  Collis 

Pipe  Fittings  and  Flanges 

Pittsburgh     Valve,     Foundry  & 
Construction  Company 

Plumbing  Supplies 
Alueller  Mfg.  Co.,  II. 

Planing  Mill  Exhausters 

Canadian  Buffalo  Forge  Co. 
Sheldons  Limited 
Canadian  Sirocco  Co. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Plaster 

Albert  Mfg.  Company 
Britnell  &  Company 
Can.  H.  W.  Johns-Manville  Co., 
Ltd. 

Plate  Glass 

Excelsior  Plate  Glass  Co. 
Pilkington  Bros. 

(Continued  on  page  16 » 


Sarnia  -  Keystone  Copper  Bearing  Galvanized 

Sheet  Metal  Building  Materials 

Are  Rust-Resisting 

And  Will  Give  Unequalled  Service  and  Satisfaction 

Especially  adapted  for  all  exposed  sheet  metal  work 

OUR   LINE  CONSISTS  OF  THE  FOLLOWING  PRODUCTS: 

Corrugated  Iron  V-Crimped  Roofing  Conductor  Pipe 

Plain  Black  Iron  Metal  Siding  Eave  Troughs 

Galvanized  Iron  Valleys  Culverts 

Our  manufacturing  facilities  are  the  most  up-to-date  for  the  lines  we  make  in  Canada.   Our  large  v 
stocks  assure  quickest  delivery  possible.    Let  us  quote  you  prices  on  your  immediate  and  future 
requirements  and  send  full  information  on  Why  Sarnia  Sheet  Metal  Products  are  Better. 

Sarnia  Metal  Products  Company,  Limited 

Sarnia,  Canada 
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Crushed 
Stone 


All  Sizes 

Large  stock  of  clean 
stone  on  hand  ready 
to  ship 

Best  by  Test  for  road 
and   concrete  work 

Storage  Bins,  Capacity  2000  Ton« 

Canada  Crushed  Stone  Corporation,  Limited 

Dundas  m  Ontario 


The  "Skyscrapers"  of  Toronto 

Structural  Steel  of  ALL  Four  Buildings 
Painted  With 

SUPERIOR  GRAPHITE  PAINT" 


u mill  ii 
ii  nun  ii 
ii  ii  ii  ii  ii 
n  ii  ii  ii  ii 
n  ii  ii  ii  ii 
tun  u 

llfKffi 


Royal  Hank  C'H  M..r.  ■ 


Tr.ulii 


I  nronln 
Montrml 


Mmimbj     DOMINION   PAINT   WORKS,  LIMITED 

WAI.KF.R VII. I  K.  ONT 


Winnipeg 
Va  ncou vcr 
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Pneumatic  Machinery 

v  inadlu   lngcisoll  Rand  Co. 


l'um|is  and  Pumping  Machinery 

Bcatty  &  Sons,  M. 

Boring  Company  of  Canada 

Canadian   Allis-Chalmers,  Ltd. 

v  anadian  Buffalo  Forge  Co. 

^  anadian  Lngertoll-Rand  Co. 

Canadian  Sirocco  Co. 

Cook.  A.  U. 

Hamilton  Mfg.  Co.,  Win. 

Hopkins  &  Co.,  F.  H. 

lnglis  &  Company,  John 

Laurie  Company,  E. 

McDougall  Caledonian  Iron  Wks. 

Monis  Machine  Works. 

Smart-Turner  Machine  Co. 

Mussens  Limited 

Ontario  Wind  Eng.  &  Pump  Co. 

Kock  &  Power  Machinery 


Portable  Track 
Bechtels  Limited 


Pulleys 
Sutcliffe,  Spcakman  &  Co. 


Plug  Drillers 
Canadian  Ingersoll-Kand  Co. 


Power  Engines 

lnglis  Company,  John 
Jenckes  Machine  Company 
Canadian  Allis-Chalmers,  Ltd. 


Quarry  Machinery 

Canadian  Allis-Chalmers,  Ltd. 
Canadian  Ingersoll-Rand  Co. 

Hopkins  &  Co.,  F.  H. 
Jenckes  Machine  Company 
I.ecky  fit  Collis 
George  Anderson  &  Co. 
Goodwin,  Iiarsby  &  Company 
Rock  &  Power  Machinery,  Ltd. 


Railway  Supplies 
Can.  11.  W.  Johns-Manville  Co., 
Ltd. 

Gartshore,  John  J. 
Hopkins  &  Co.,  F.  II. 
Lecky  &  Collis 
Mussens  Limited 


Reinforcements,   Concrete  &  Steel 
Brown   Hoisting  Machinery  Co. 
Burlington  Steel  Company 
Canada  Wire  &  Iron  Goods  Co. 
Dominion  Iron  &  Steel  Co. 
Greening  Wire  Co.,  B. 
Pedlar   People  Limited. 
Steel  &  Radiation  Ltd. 
Trussed  Concrete  Steel  Co. 
Turner,  C.  A.  P. 


Radial  Brick  Chimneys 
H.  R.  Heinicke  Inc. 

Refrigeration  Machinery 

Equipment  &  Supplies,  Limited 
Keiths  Limited 


Road  Asphalt 

Asphalt  &  Supply  Co. 
Barber  Asphalt  Paving  Co. 

Road  Machinery 

Exeter  Mfg.  Co.,  Ltd. 
General  Car  &  Mach.  Works 

Hopkins  &  Co.,  F.  H. 

Jenckes  Machine  Company 

Lecky  &  Collis 

Morrison  &  Co.,  T.  A. 

Mussens  Limited 

Western  Wheeled  Scraper  Co. 

Revolving  Stone  Screens 

Goodwin,  P.arsby  &  Company 
Greening  Wire  Co.,  B. 
Jenckes  Machine  Company 


Roof  Glaring 

Hope  It  Sons.  Henry 


Rooting  Material 

Asbestos  Mfg.  Company 
Bird  &  Son 

l  .111.    11.   W.    lohns  Manville  Co., 
Ltd. 

Can.  Supply  &  Contracting  Co. 
Noble,  Clarence  W. 
Paterson  Mfg.  Co. 
Pedlar  People,  Limited 


Safes  and  Vaults 
Taylor,  J.  &  J. 

Sand  and  Gravel 

York  Sand  and  Gravel  Co. 


Screens 

Canada  Wire  &  Iron  Goods  Co. 
Goodwin,  Barsby  &  Company 
Greening   Wire   Mfg.   Co.,  B. 


Sewer  Pipe 

Britnell   &  Company 
Canada  lion  Corporation 
Dominion  Sewer  Pipe  Co. 
Gartslioie  Thomson  Pipe  Co. 
National  Iron  Works 
Ontaiio  Lime  Co.,  Ltd. 
Ontario  Sewer  Pipe  Co. 
Smyth  &  Ryan 
Standard  Clay  Products  Ltd. 

Sewer  Trenching 
I.ecky  &  Collis 

Shovels  (Steam) 
Browning  Co. 
lieatty  &  Sons,  M. 
Canadian  Allis-Chalmers,  Ltd. 
Canadian  Equipment  Co. 
Hopkins  &  Co.,  F.  H. 
Montreal  Locomotive  Works 
Mussens  Limited 
Rock  &  Power  Machinery,  Ltd. 
Thew  Automatic  Shovel  Co. 

Skylights 

Hope  &  Sons,  Henry 

Smoke  Stacks 

Chicago  Bridge  &  Iron  Works 
DesMoines  Bridge  &  Iron  Co. 
Hamilton  Mfg.  Co.,  Wm. 
MacKinnon,  Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Pittsburgh-DesMoines  Steel  Co. 


Sprinkler  Systems 
Keiths  Limited 


Steam  Apparatus  and  Specialties 

Canadian   Buffalo  Forge  Co. 
Pittsburgh    Valve,    Foundry  and 

Construction  Company 
Sheldons  Limited 


Steam  Engines 

Sturtevant  Co.  of  Can.  Ltd.  B.  F. 


Steam  Turbines 

Canadian  Allis-Chalmers,  Ltd. 
McDougall  Caledonian  Iron  Wks. 
Sturtevant  Co.  of  Can.  Ltd.  B.  F. 


Steel  Bars 

Burlington  Steel  Company 
Dominion  fron  &  Steel  Co. 

Hopkins  &  Co.,  F.  H. 
Steel  &  Radiation,  Ltd. 


Steel 

Hopkins  &  Co.,  F.  IT. 
Lecky  &  Collis 

Steel  Concrete  Sidewalk  Forms. 
Malone  Steel  Concrete  Form  Co. 


Steel  Pipe 

l'age- Mersey   Iron  Tube  &  Lead 
Co.,  Ltd. 


Sound  Deadening 
Cabot,  Inc..  Samuel 
Can.  11.  W.   Tohns-Manville  Co., 
Ltd. 


Stains,  Shingles,  Cement  &  Brick 
Cabot,  Inc.,  Samuel 


Stair  Builders 

McGregor  &  Mclntyre 


Steel  Castings 

Electric  Steel  &  Metals  Co. 


Steel  Sash 

Hope  &  Sons,  Henry 


Stone 

Britnell  &  Company 
Contractors'  Supply  Company 
Hagersville  Contracting  Co. 
Morrison  &  Co.,  T.  A. 
ueenstown  Quarry  Co. 
ogers  Supply  Company 
Sackville  Freestone  Company 
Smyth  &  Ryan 


Stone  Saws 

Anderson,  Geo. 


Structural  Iron  and  Steel 
Burlington  Steel  Company 
Canadian  Allis-Chalmers,  Ltd. 
Chicago  Bridge  &  Iron  Works 
DesMoines  Bridge  &  Iron  Co. 
Dominion  Bridge  Company 
Hamilton  Bridge  Works  Co. 
Mackinnon  Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
McGregor  &  Mclntyre 
Pittsburgh-DesMoines   Steel  Co. 
Reid  &  Brown 
Structural  Steel  Company 
Standard  Steel  Construction  Co. 
Toronto  Structural  Steel  Co. 


Submarine  Drills 
Lecky  &  Collis 

Swinging  Gears 

Dake  Engine  Company 


Tanks  and  Stand  Pipes 

Chicago  Bridge  &  Iron  Works 
Goold,  Shapley  &  Muir  Co. 
Hamilton  Mfg.  Co.,  Wm. 
lnglis,  John 
Jenckes  Machine  Co. 
Manitoba  Bridge  &  Iron  Works 
Marsh  &  Henthorn 
McDougall  Caledonian  Iron  Wks. 
MacKinnon,  Holmes  &  Co. 
Ontario  Wind  Eng.  &  Pump  Co. 
Piggott  &  Co.,  Thos. 
Pittsburgh-DesMoines   Steel  Co. 
Vancouver    Wood    Pipe   &  Tank 

Company 
Walsh  Plate  and  Structural  Wks. 


Tarring  Machinery 

Taroads  Syndicate  Ltd. 

Telescopic  Hoists 

Black  Building  Supply  Co. 
Gillis  &  Geoghegan 


Terra  Cotta 

Northwestern  Terra  Cotta  Co. 


Testing  and  Inspecting  Bureau 

Hunt  &  Co.,  Robt.  W. 

Tile  Machinery 

Sutcliffe,   Speakman   &  Co. 


Towers 

Goold,  Shapley  &  Muir  Co. 

Track  Systems  (Hand,  Power  and 
Electric) 

Brown  Hoisting  Machinery  Co. 

Morris  Crane  &  Hoist  Co.,  Her- 
bert 


Valves 

Canadian  Allis-Chalmers,  Ltd. 
Canada  Iron  Corporation 
Gartshore-Thomson  Pipe  Co. 
Golden  Anderson  Valve  Co. 
Kerr  Engine  Company 
Pittsburgh    Valve,     Foundry  & 
Construction  Company 


Ventilating  &  Heating  Apparatus 

Canadian  Buffalo  Forge  Co. 
Canadian  Sirocco  Company 
Sheldons  Limited 
Sturtevant  Co.  of  Can.  Ltd.  B.  F. 


Varnishes — Insulating 

Standard  Underground  Cable  Co. 
of  Canada,  Ltd. 


Wall  Board 
Bird  &  Son 

Waterproofing 

Cabot  Inc.,  Samuel 
Can.  H.  W.  Johns-Manville  Co., 
Ltd. 

Can.  Supply  &  Contracting  Co. 
Ceresit   Waterproofing  Co. 
Wadswoith  Howland  &  Co.,  Inc. 

Water  Level  Apparatus 

Gent  &  Company 

Water  Softeners  and  Filters 
American  Water  Softener  Co. 
Equipment  &  Supplies,  Limited 
Manitoba  Bridge  &  Iron  Works 

Water  Tapping  Machine 
Mueller  Mfg.  Co.,  H. 

Water  Turbines 

Canadian  Allis-Chalmers,  Ltd. 
Boving  Company  of  Canada 
Hamilton  Mfg.  Co.,  Wm. 
McDougall  Caledonian  Iron  Wks. 

Well  Drilling  Machinery 

Armstrong  Manufacturing  Co. 

1 

Wire  Glass 

Pilkington  Bros. 


Wires  and  Cables 

Canada  Wire  &  Cable  Co. 
Northern  Electric  Co. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 


Wire  Guards  and  Screens 

Canada  Wire  &  Iron  Goods  Co. 
Greening  Wire  Co.,  B. 


Wire  Rope 

Canada  Wire  &  Cable  Co. 

Dominion  Wire  Rope  Co.,  Ltd. 
Greening  Wire  Co.,  B. 
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Presert/es  Roads 
Prevents  Dust- 


Made  in  Canada 


Outremonfs  Experience 
with  Tarvia 


St.  Vlateur  Street.  Outremont, 
Quebec.     Constructed  with 
Tarvia  Modern  Pavement. 


LIKE  many  another  progressive 
town,  Outremont  wanted  a 
main  street  that  would  be  free 
from  dust  and  mud  and  have  the  clean- 
liness and  sightliness  of  a  city  type  of 
pavement  without  high  cost.  Ordin- 
ary macadam  would  not  do,  for  ordin- 
ary macadam  is  unfit  for  modern  traffic. 

Accordingly,  Outremont  in  1911  paved 
St.  Viateur  Street,  as  illustrated  above, 
with  tarviated  macadam  according  to 
the  modern  pavement  specification. 
The  construction  of  the  roadway  cost 
less  than  $1.00  per  square  yard,  includ- 
ing everything.  The  above  photo- 
graph, taken  in  1913,  shows  the  road 
after  two  years'  wear,  still  in  ideal  con- 
dition. There  have  never  been  any 
repairs  to  this  street  ;  the  maintenance 
cost  so  far  has  been  nothing. 
The  ideal  method  of  maintaining  this 


street  in  the  same  excellent  condition 
will  be  to  restore  the  surface  when  it 
gets  worn,  by  a  light  coat  of  "Tarvia 
B"  and  stone  screenings.  With  such 
an  occasional  treatment,  this  road — 
bonded  and  maintained  with  Tarvia — 
will  give  Outremont  an  ideal  pave- 
ment for  many  years  to  come,  at  an 
annual  average  maintenance  expense 
po  higher  than  the  expense  for  plain 
macadam. 

Tarvia  is  a  dense,  viscid,  waterproof 
coal  tar  product  of  great  bonding 
power.  It  changes  macadam  into  a 
tough  Tarvia  concrete  which  is  auto- 
mobile-proof and  storm-proof.  Tarvi- 
ated roads  are  everywhere  replacing 
old  style  macadam. 

Is  your  town  in  line? 
Booklets  on  request. 


THE   PATERSON    MANUFACTURING    COMPANY,  LIMITKP 

HOinMMJi  TORONTO  winnitko  7AN00UVUI 

THE  C  VRRITTE-PATFRSON  MANUFACTURING  CO.,  LIMITKP 
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ALPHABETICAL  LIST  OF  ADVERTISERS 


Abram  Cement  Tool  Company    24 

AUnnhetd  Architectural  Metal  Works  

Aikenhead   Hardware  Company   87 

Alabastine  Hardmortar  Company   82 

Albert  Manufacturing  Company    TO 

American  Enameled  Brick  &  Tile  Co   85 

American  Hoist  &  Derrick  Co   2 

American  Koad  Builders'  Association  ..  .. 
American  Water  Softener  Company   

Anderson  &  Co..  Limited,  George   9 

Angling  Limited   88 

Armstrong    Manufacturing   Co   23 

Asbestos  Manufacturing  Company  

Asphalt  &  Supply  Company   24 

Ault  &   Wiborg  Company    79 


neatly  &  Sons.  Limited,  M   7S 

Bechtels  Limited  

Berlin  Mills  Company  

Black  Building  Supply  Company   12 

Moving  Company  of  Canada  

Bowman  &  Connor   88 

Bradford   Pressed   Brick  Company   

Bremner  Limited,  Alex.   71 

Ilritnell  &  Company,  Limited   79 

Brown  Hoisting  Machinery  Company   89 

Browning  Company  ,.  75 

Burlington  Steel  Company   27 

Cabot,  Incorporated,  Samuel  

Canada  ("rushed  Stone  Corporation    15 

Canada  Iron  Corporation  Limited  -.  81 

Canada  Wire  &  Cable  Company   71 

Canada  Wire  &  Iron  Goods  Compny   ...    .  77 

Canadian  Allis-Chalmcrs   78 

Canadian  Billings  &  Spencer   24 

Canadian   Bridge  Company   86 

Canadian    Buffalo   Forge   Company    90 

Canadian  Consolidated  Rubber  Co   3 

Canadian    Equipment  Co  

Canadian  Ingersoll-Rand  Company   

Canadian '  II.    W.   Johns- Manville   Co.,  Ltd. 

Canadian  Locomotive  Company   11 

Canadian  Office  School  Furniture  Co   72 

Canadian  Pipe  Company,  Limited   80 

Canadian  Sirocco  Company   71 

Canadian  Stewart  Company   75 

Cape  &  Company,  Ltd.,  E.  G.  M   88 

Cement  Gun  Company  

Ceresit  Waterproofing  Company  

Chelsea  Elevator  Company   71 

Chicago  Bridge  &  Iron  Works    77 

Chipman  &  Power  ...   88 

Conduits  Company,  Limited   81  ' 

Consolidated  Plate  Glass  Company   

Cook,  A.  D  

Crossley  Machine  Company  

Dake  Engine  Company   81 

Dennis  Wire  &  Iron  Works  Company  ....  28 

Deere  Plow  Company,  John  

DesMoines  Bridge  &  Iron  Co   84 

Dickson  Bridge  Works  _  

Dietrich,  Limited   88 

Dominion  Belting  Company  

Dominion  Bridge  Company   30 

Dominion  Concrete  Company   79 

Dominion  Engineering  &  Inspection  Co.   ...  88 

Dominion  Iron  &  Steel  Company   69 

Dominion  Lime  Company    89  . 

Dominion  Paint  Works                               . .  15 

Dominion  Sewer  Pipe  Company   20 


Gait  Engineering  Company,  John   88 

Gartshore,  John  J  

Garlshore-Thompson  Pipe  &  Foundry  Co.  .  .  85 

Gent  &  Company   26 

Gillis  &  Gcoghegan   12 

Goodwin  Barsby  &  Company   79 

Goodyear  Tire  &  Rubber  Co   29 

Goold,  Shaplcy  &.  Muir  Company   75 

Greening  Wire  &  Mfg.  Company  


Hagcrsville  Contracting  Company   13 

Hamilton   Bridge  Works  Co   83 

Hamilton   Mfg.   Company,   Wm   90 

Hamilton,  S.  W     88 

Harbour  Brick  Company   90 

Heinicke  Company,  H.   R   83 

Hepburn,  John  T.,  Limited   25 

Hope  &  Son   of  Canada,   Ltd.,   Henry    ....  84 

Hopkins  &  Company,  F.  H   92 

Hull  Iron  &  Steel  Foundries   19 

Hunt  &  Company,  Robert  W   88 

Hydraulic  Press  Brick  Company   ..:    10 


Industrial  Foundation  &  Waterproofing  Co. 
lngbs  Company,  John  


88 
65 


Jenckes  Machine  Company 


Keiths  Limited  

Kerr  Engine  Company,  Limited 


87 
26 


Laurie  Company,  E  

Laurie  &  Lamb   

Lea,  R.  S   88 

Lecky  &  Collis  

Lightfoot,  Stanley   . ..    72 

London  Concrete  Machinery  Company  ....  11 
Luxfer  Prism  Company  


MacKinnon  Holmes  &  Company   76 

MacLean  Daily  Reports  

Malone  Steel  Concrete  Form  Co   20 

Maloney,  John   81 

Manitoba    Bridge   Works    Co.    . :  

Maritime   Bridge  Company   S6 

Marsh  &  Henthorn,  Limited   76 

McDougall,  Geo.  K.   88 

McDougall  Caledonian  Iron  Works  Co.   ...  74 

McGregor  &  Mclntyre   86 

McKinnon  Chain  Company    75 

McNally  &  Company,  W   79 

Meadows,  George  B   70 

Metallic  Roofing  Co.    . . .  -   75 

Miller  &  Company,  Geo.  M  

Mills  Bros  

Montreal  Locomotive  Works,  Limited  ...  . 

Morris  Machine  Works     22 

Morris  Crane  &  Hoist  Co.,  Herbert   

Morrison  &  Company,  T.  A   88 

Mueller  Mfg.  Company,  H   22 

Mussens   Limited    45 


Ontario  Asphalt  Block  Co.,  Ltd   S3 

Ontario  Sewer  Pipe  Company   21 

Orpen  Conduit  Company  

Pacific  Coast  Pipe  Company   71 

Page-Mersey  Company   84 

Page  Wire  Fence  Co   64-66 

Paterson  Manufacturing  Company   IT 

Pedlar  People    

Pilkington  Bros  

Piggott  &  Company,  Limited,  Thos  

Pittsburgh-DesMoines  Steel  Co  •.  t-4 

Pittsburgh    Valve,    Foundry    &  Construction 

Company   >  77 

Power  &  Son  

Pullar  Company,  H.  B   SS 


Oueenstown    Quarry  Company 


81 


Uadigan,  John  

Railway  &  Contractors  Supply  Co   7(1 

Reid  &  Brown   Si? 

Ric-wiL  Underground  Pipe  Covering  Co.  .. 

R.  I.  W.  Damp  Resisting  Paint  Co   25 

Rock  and  Power  Machinery  Limited   09 

Rogers  Supply  Company   22 

Royce  Limited   SO 

Russel  Shale  Bricks   83 

Sackville  Freestone  Co   74 

Sarnia  Metal  Products  Co   14 

Sheldons  Limited  

Simplex   Construction   Co   7 

Smart-Turner  Machine  Company  

Smyth  &  Ryan   S2 

Standard  Clay  Products  Limited   .  .  .  v   21 

Standard  Steel  Construction  Co   85 

Standard  Underground  Cable  Co.  of  Canada 

Standard  White  Lime  Company  

Stanley  &  Company,  W.  F  

Steel  &  Radiation   ...    SS 

Stinson-Reeb    Builders'   Supply  Co  

Storey  Pump  &  Equipment  Co   22 

Structural  Steel   Company    85 

Sturtevant  Co.  of  Canada,  Ltd.,  B.  F  

Sudbury  Construction  Co   28 

Sun  Brick  Company   67 

Sutcliffe  Speakman  &  Company   19 

• 

Taroads  Syndicate  Limited   

Taylor,  J.  &  J  

Thew  Automatic  Shovel  (  o   20 

Toledo   Wheelbarrow  Company   

Toronto  Plate  Glass  Importing  Co   1 

Toronto  Structural  Steel  Company   S5 

Trussed  Concrete  Steel  Company   2S 

Turnbull  Elevator  Company  

Tyrell,  H.  G   SS 


United  States  Cast  Iron  Pipe  Company 


Vancouver  Wood  Pipe  &  Tank  Company 
verMehr  Engineering  Co.,  John  


S5 


Electric  Steel  &  Metals  Company   87 

Equipment  &  Supplies   ...  77 

Estey  Bros  

Excelsior  Plate  Glass  Company  


Farmer, 
Feather 


John  T   88 

and  Roadhouse   24 


Napanee  Iron  Works  

National    Builders    Supply    &    Enamel  Con- 
crete Brick  Company  ...   30 

National  Concrete  Mfg.  Co    

National  Tron  Works  Limited   81 

Neptune  Meter  Company   86 

Noble,  Clarence  W  

Northern  Electric  Company   91 

Northwestern  Terra  Cotta  Company    8 

Nova  Scotia  Steel  &  Coal  Co  


Wadsworth  Howland  &  Co.,  Inc  

Warren  Foundry  &  Machine  Co   13 

Wells  &  Gray   24 

Woodhouse  Chain  Works   13 


York  Sand  &  Gravel  Company   82 

York  Sandstone  Brick  Company   82 


Our  advertisers  represent  the  most  progressive  manufacturers  and  dealers.  Make 
your  purchases  of  them.   Give  your  business  to  the  man  who  is  enterpris- 
ing enough  to  spend  money  and  time  to  get  in  touch  with  you. 
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Hull  Iron  &  Steel  Foundries,  Limited 

Head  Office  and  Works       -       HULL,  QUEBEC 

Manufacturers  of  Steel  Castings 

Chrome,  Manganese  and  Nickle  Steel  Castings 

Annealed  and  Unannealed 

Repair  parts  for  Stone    Crushing    Plants,  Mining 
Machinery  and  Cement  Mills  our  specialty. 

Machine  Moulded  Gears 

any   size  up  to    18  feet  in  diameter  .made  without 
patterns. 

We  solicit  your  patronage  and  prompt  attention  will  be  given  to  any  orders. 


BRICK  PLANTS 


Lime-Sand 
Clay,  Slag, 
Clinker, 


Installed 
Complete 
on  Best 
Lines. 


World  Wide  Experience. 

SUTCLIFFE,  SPEAKMAN  &  CO.,  LTD.  LEIGH, 

CABLES—" Utilization  Leigh"    CODES    V':„, LANCASHIRE,  ENG. 


T  1 1  V. 


CONTRA 


CT  RECORD 


Malone  "Complete  Finish" 
Steel  Concrete  Sidewalk  Forms 

Eliminate  lumber  costs,  reduce  labor  expense.  Continuous 
and  complete  operation  in  furnishing,  removing  and  replacing. 
Adaptable  to  any  surface  conditions.  Adjustable  to  any 
width,    lndestrucible  and  independent  of  any  weather 

conditions. 

THE  MALONE  STEEL  CONCRETE  FORM  CO. 

Canadian  Representative  : 

A.  E.  Patton,     77  Somerville  Ave.,  Montreal 

Write  for  prices  and  particulars. 


SWANSEA 

Salt  Glazed  and  Vitrified 

SEWER  PIPES 


True  to  Size. 
Impervious  to  Water. 

Sizes  manufactured  and  al- 
ways in  stock  4  in.  to  24  in. 


Ask  for  Price  List 
and  Discounts. 


also 

Chimney  Tops 
Flue  Lining's 
Wall  Coping 
Culvert  Pipe 
Inverts 

Telephone  (Toronto  Connection) 
Park  1809 


The  Dominion  Sewer  Pipe  Co. 

(The  Independent  Co.)  Limited 

SWANSEA  (near  Toronto) 


[he  Thew  Steam  Shovel  Will  Save  You  Time,  Trouble  and  Money 

The  use  of  a  Thew  Automatic  Steam  Shovel 
will  effect  an  immense  saving  in  labor. 

The  output  is  limited  only  by  the  facilities 
provided  to  cart  it  away. 

The  Type  O  Thew  shown  in  the  cut  loaded 
1,965  cu.  yds.  in  7  ten-hour  days. 

Another  Type  O  Thew  in  a  6  ft.  cut  averaged 
578  cu.  yds.  during  the  month  of  April. 

Another  Type  O  Thew  in  a  gravel  pit  loaded 
5,182  cu.  yds.  in  ll/2  ten-hour  days — an  average 
of  76  cu.  yds.  per  hour. 

Another  Type  O  in  a  15-inch  cut  averaged 
314  lineal  feet,  amounting  to  292  cu.  yds.  per 
9-hour  day  for  23  days. 

Another  Type  O  in  a  10-inch  cut  excavated 
1,788  lineal  feet  in  6  ten-hour  days — amount- 
ing to  1,455  cu.  yds. — an  average  of  242  cu. 
yds.  per  10-hour  day. 


Type  O  Thew  on  Road  Grading 


USE  A  THEW— IT  PAYS. 

Write  for  Catalogue  and  Full  Information. 


The  Thew  Automatic  Shovel  Company, 


Lorain,  Ohio 
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Sewer 
Pipes 


High  Grade  Salt  Glazed  Vitrified  Sewer  Pipes  and  connections 
are  a  specialty  with  us.  We  also  manufacture  culvert  pipes, 
inverts,  flue  linings,  stove  linings,  fire  bricks,  locomotive  blocks, 
gulley  traps,  range  bricks,  cupola  linings,  wall  coping  and  all  kinds 
of  vitrified  and  fire  clay  goods.     Prompt  shipments  on  all  goods. 

Vitrified  Hollow  Building  Blocks 

"MADE  IN  CANADA  " 

Standard  Clay  Products  Limited 

rHREi  sewer  fife  factories:    St.  Johns,  P.  Q.,  and  New  Glasgow,  N.  S. 

ALSO  FIRE  CLAY  FACTORY  AT  ST.   JOHNS,    P.  Q. 


Mimico  Sewer  Pipe 

VITRIFIED  AND  SALT-GLAZED 

IS, 

By  Actual  Tests  Made  This  Year  in  Kansas  City,  Mo., 

The  Superior  of  Nearly  Every  Brand  of  Sewer  Pipe 

Made  on  This  Continent 

ll   is  something  to  know    that   you  arc  not  making  a  sacrifice  for  sentiment's  sake  when 
purchasing  sewer  pipe 

MADE  IN  CANADA 

on  are  getting  an  article  that  stands  a  20    stronger  test  in  all  departments  than  the  average 
of  26  different  American  makes. 

WAR  CONDITIONS 

Nave  caused  our  l  ankec  (  lousins  to  court  th  s  market  strongh.     I  hc\  make  "pretty"  ware 
hut,    well,  sewer  pipe  is  neither  hought  nor  sold  for  mantle-piece  decorations 

You  Get  the  STRONGEST  PIPE  ami  the  QUICKEST  SURVIVE  from 

The  Ontario  Sewer  Pipe  Company,  Limited 

MIMICO.     -  ONT. 


33 


THE    CONTRACT  RECORD 


CRUSHED  STONE 

Prompt  Delivery 

Rogers  Supply  Company,  Limited 

28  King  St.  W.  TORONTO 


Morris  Split  Shell  Pumps 

For  motor  or  steam  turbine  drive, 
are  very  popular  with  pump  users 
due  to  their  efficiency  and  accessi- 
bility. 

We  also  build  the  well  known 
MORRIS  SAND  AND  CONTRACTORS' 
PUMPS 

Morris  Machine  Works 

BALDWINSV1LLE,  N.Y. 

Canadian  Sales  Agents 
Storey  Pump  &  Equipment  Co.,  Limited.,  Toronto,  Ont. 


When  you  tie  up  with  the  Mueller 
Regulator  you  have  acquired  the 
best  means  of  solving  the  pressure 
problem.  Try  it.  You'll  not  be 
disappointed. 

Mueller  Regulating  and  «n 
Reducing  Valves 

\  For  Water,  Steam,  Oil,  Gas,  Air,  Etc. 

\  The  type  shown  here  is  ESPECIALLY  adapted  for 

u  N  service  on  water  where  considerable  reduction  and  close 

N  regulation  are  required,  and  for  steam  heating  systems 

Mueller      N  for  any  pressure  as  low  as  five  pounds  vacuum. 
Mfg.  Co.  They  do  the  work.    They  can  be  depended  upon. 

Ltd.  Get  the  regulator  catalogue  and  get  posted. 

SARNIA,  ONT.  x  "Made  in  Sarnia" 

Send  me  your  No.  5       N  vw      >  >  <mj  m  ■/>  w    •        •_  f 

lT^Zsc^oeue    \  H.  Mueller  Mrg.  Company,  Limited 

Signed    \  SARNIA,  ONTARIO 

Prov   Makers  of  high  grade  Water,  Plumbing  and  Gas  Brass  Goods. 
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Blast  Hole  Drillers 


Shoot  the  Whole  Face— Not  by  "Benches 

Break  up  the  rock  for 
easier  handling. 

Cut  down  the  cost  of 
powder  per  ton  of  rock. 

Stop  your  shovel  and 
crew  once,  not  a  half 
dozen  times. 


Save  on  your  track  lay- 
ing expense. 

Reduce  the  liability  of 
damage  and  accident. 


We  guarantee  the  Spe- 
cial "Armstrong  Blast 
Hole  Drill"  to  drill  more 
footage  in  a  given  time 
than  any  other  cable  drill. 

We  have  data  on  six 
months'  tests  where,  in 
competition,  it  proved 
53%  more  efficient. 

It  is  interesting  and  val- 
uable. 

Write  Now  for  Bulletin  S. 
It  Tells  How ! 

rmstrohi 

MfC.CO  WATERLOO,  IOWA  U.SJ 


4 


BUILT  FOR  SERVICE 

SINCE  1867 


Eailrrn  and  F.iport  Offira : 
17  Baltrrr  Plact,  Nrw  York  CM) 


Wr.l 


rrn  Mrom  h 


3rd  and  S.n  I'rdro  Si.  .  I  o.  Anf.lai.  CI 

(  anadian  Brand) : 

I'   Work  No.  2 


.Sallalo 


Saik. 


One 
■  Shot 


2  A 
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"*br«in"  Sidewalk  Finishing  Tooln  me  sol<l  on  tlx-  Guarantee  t lint 
ONE  M  *n  oan  tio  more  work  « i  h  them  than  THREE  MEN  can  do 

with  ordinary  tools.  This  means,  if  Finishers  net  $l.nn  per  day.  yon 
<iwo  the  w  nfiw  .>f  rw  )  men.  or  |8  00  per  day,  by  using  "Abr«m" 
1  .oN  Ue  positively  Ruaruntcc  this  result.  Let  us  prove  it  to 
you.  Circular. 


ABRAM  CEMENT  TOOL  CO.  105  0u^^oR: 


ONT. 


WELLS  and  GRAY.  LIMITED 

Engineers  and  Contractors 

Buildings  and  Construction  Work 

OF  ALL  KINDS 

Reinforced  Concrete  a  Specialty 

Write  us  for  preliminary  plans, 
estimates  and  photos  of  our  work. 

247  Confederation  Life  Building,  TORONTO,  ONT. 


TRAD  c 


MARK 


Delivered  to  meet  the  specifications  of  the  American  Society 
for  Municipal  Improvements,  the  Association  for  Standardizing 
Paving  Specifications  or  any  other  standard  specifications 

Purchase  MEXICAN  EAGLE  ASPHALT  because: 


J — It  is  more  cementitious  than  other  asphalts. 
2 — Water  will  not  readily  injure  it. 

3  — Exposure  to  sun  and  air  will  not  cause  its  deterioration. 

4  -It  has  great  cohesive  strength. 

5 —  It  is  more  ductile  and  flexible  than  other  asphalts. 

6—  Shocks  will  not  crack  it.    It  is  very  malleable. 

7 —  We  will  supply  asphalt  having  the  proper  penetration 


for  your  needs. 

8—  It  is  best  adapted  to  Canada's  climate — will  not  mark 
in  hot  weather— nor  are  snow  or  ice  likely  to  crack  it 

9 —  It  has  over  99  per  cent,  bitumen.    Purest  on  the 
market — therefore  free  from  deleterious  matter. 

10— It  is  so  constituted  that  it  will  not  be  injured  by  the  heat 
necessarily  applied  to  melt  it  for  paving  operation. 


Samples,  prices,  analyses,  etc.,  on  request 

The  Asphalt  and  Supply  Co.,  Limited 

Sole  Canadian  Agents  for  the  Mexican  Eagle  Oil  Co.  Limited 

103-107  Board  of  Trade  Building      ::  MONTREAL 


STANDARD  FIRE-PROOF  DOORS 

INSPECTED  AND  LABELLED  UNDER  THE  DIRECTION  OF  THE  UNDERWRITERS'  LABORATOR- 
IES (INC.) 

SHEET  METAL  WORKERS,  SKYLTGHTS,  CORNICES  AND  WINDOWS. 
LET  (JS  ESTIMATE  ON  YOUR  NEXT  REQUIREMENTS. 

ALL  OUR  DOORS  AND  HARDWARE  ARE  LABELLED  BY  THE  UNDERWRITERS. 

FEATHER  &  ROADHOUSE  sheet  metal  workers 

Phone  Adelaide  2377    528  FRONT  STREET  WEST,  TORONTO 
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The  Highest  Authority 

on  the  subject  of 

Concrete  Waterproofing 

Send  your  business  card  for  copy  of 
illustrated  "  TOXEMENT"  booklet 
and  "  TOXEMENT  Specifications." 


f1  w  Bmtw^  I 


JOXEMENj" 


I      CEMENT  INSTRUCTS 


R.I.W.  DAMP  RESISTING  PAINT  CO. 


(Toch  Broi.    E«t.  18481 

Office    202  Mail  Bldg.,  TORONTO.       Factory- OAKV1LLE,  ONT 


Blatk  Buildina  Supply  Co..  Linvted.  TORONTO. 
DartncU,  United,  MONTREAL. 


-DISTRIBUTORS- 

Ucstcm  Paint  Co..  WINNIPEG. 
Can.  Equipment  &  Supply  Co.,  Limited.  CALGARY  &  EDMONTON 


HEPBURN 
Scotch  Derrick 

All  Standard  Sizes 

in  Stock 
from  1  2  Ton 
upwards 


John  T.  Hepburn 

18  to  60  Van  H  orne  St., 
TORONTO,  CANADA 

We  build  all  kind*  of  Cranes  for 


HAND  POWER 
ELECTRIC  POWER 
STEAM  POWER 


Brickmaking  Machinery 

Complete  Outfits  for 
Brickmakers 


REPAIRS 
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What's  the 
Time? 

There  would  be  no  argument  on 
this  subject  if  the  "PULSYNETIC" 
Electric  Clocks  were  installed. 

They  are  invariably  correct  be- 
cause they  depend  on  the  unvary- 
ing force  of  gravity. 

Accurate  and  uniform  time  is 
shown  throughout  any  building  in 
which  they  are  installed. 

Easily  fixed,  no  winding  and  no 
skilled  attention  is  required. 

Send  for  Book  No,  5 

which  contains  fullest  information 
about  all  classes  of  Electric  Clocks. 

GENT  &  CO.,  Ltd. 

Leicester,  England 


KERR 

Gate  Valves 

and 

Fire  Hydrants 

"MADE  IN  CANADA" 


This  Plant  is  devoted  entirely  to  the  manufacture 
of  Valves  and  Hydrants  of  approved  quality  and 
design. 

Now  is  the  Time 

to  show  your  patriotism,  and  prove  to  yourself  and 
others  that  KERR  valves  and  hydrants  are  equal 
in  quality  and  workmanship,  to  any  made  elsewhere. 

Break  the  Habit 

of  buying  foreign  made  valves  and  hydrants,  and 
get  acquainted  with  our  goods,  which  you  have 
perhaps  imagined  were  not  quite  equal  to  the  for- 
eign made  article. 

Remember 

that  every  dollar  spent  in  Canada  for  Canadian  made 
goods,  is  a  contribution  towards  renewal  of  prosperous 
times,  and  the  support  of  Canadian  workmen  and  institu- 
tions. 

When  you  spend  the  dollar  with  us  you  get  full  value 

in  return. 

Write  for  our  Catalogue  No.  5. 

The  Kerr  Engine  Co.,  Limited 

WALKERVILLE,  ONTARIO 
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built  with  Burlington  Steel  Bars 

For  the  large  extension  made  in  1912  to  the  C.  P.  R.  Elevator  at  Port  McXicoll, 
Ont.,  two  thousand  tons  of  Burlington  Bars  were  used  in  the  foundation  and  bin 
walls.  The  engineers  were  John  S.  Metcalf  Co.,  Ltd.,  Montreal,  to  whom  we  are 
indented  for  the  above  photograph  of  the  elevator.  Scores  of  other  prominent  en- 
gineers throughout  Canada  arc  successfully  using  Burlington  Steel  Bars. 

Rounds,  Squares,  Flats,  Twisted  Squares,  Angles, 
Channels,  T-Bars,  Ovals,  Half  Ovals,  Half  Rounds,  Bands 
and  Special   Sections;  Cross  Arm   Braces;  Pole  Shims 

Prompt  Shipment  from  Stock 

BURLINGTON   STEEL   COMPANY,  LIMITED.  HAMILTON 

FOPMEPLY  "CANADA  STEEL  COMPANY.  IIMITFD" 


Following  are  just  a  few  of  the  note 
worthy  contracts  for  which  Burlington 
Steel  Bars  have  been  used  : 
Wasdell-    Falls     Dam — Hydro-Electric 

Power  Commission  of  Ontario. 
Elevators  No.  1  and  No.  2,  Montreal- 
Montreal   Harbor  Commissioners. 
Maple   Leaf   Milling   Co.— J.   H.  Tro- 

manhauser  Co.,  Limited. 
Grand  Trunk  Pacific  Elevator — at  Fort 

William,  Ont. 
Canadian  Westinghouse  Co. — Additions 

to   Hamilton  Plant. 
Section     2.     Welland     Canal— Kalilry 
Yerburgh   &  Hutchison. 
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The  Recognized  Authority  on  Wiring  and  Construction" 

— The  Blectric&l  Journals  of  the  United  States,  Canada  and  England 

Over  297,000  Sold 


20th  Year 


By  H.  C.  Cushing  Jr. 

fellow  American  Institute  «/  Electrical  Engineers;  formerly 
Electrical  Inspector  Jor  Boston  Hoard  of  Fire  Vndcnvtitcn. 
and  l/mienvriters'  Tariff  Association  oj  New  i'ork. 


20th  Edition 


1914  Standard  Wiring 

is  the  only  book  on  Electric  Light  and  Power  Wiring  and  Construction  endorsed  and 
recommended  by  every  Board  of  Fire  Underwriters  in  the  United  States  and  Canada, 
because  it  is  the  only  one  kept  strictly  up-to-date  and  revised  every  year  in  accord- 
ance with  every  rule  and  requirement  of  the 

National  Electrical  Code 

which  it  contains,  explained  and  illustrated.  The  191  4  Edition  has  been  completely 
revised  from  the  first  to  the  last  pa^e,  and  contains  new  illustrations,  tables  and 
diagrams  in  accordance  with  the  latest  and  best  practice. 

"It  arttlra  dispute*  nnd,  if  rrfrrrrcl  to  l>pfore>  wiring,  prevent*  dispute*." 


Sent  to  any  address, 

postpaid,  on  receipt  of 


$1.00 


Leather  Cover 
Pocket  Size 


Contract  Record,      347  Adelaide  street  west,       Toronto,  Canada 

"The  llrtt   Konk  on  Wiring  I'.vrr    Produced  "     I'.    T.    IIiiiih  VII,,   M.K.,   A.I.I  I 
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OF  REINFORCED  CONCRETE 


Concrete 
Finishes 

Water- 
proofing 
Pastes 


STEEL  FLORETYLE 

FOR  LONG  SPAN  CONSTRUCTION 

Trussed  Concrete  Steel  Co. 

of  Canada  Limited 

Head  Offices  and  Works:     Walkerville,  Ont. 

Branches  Everywhere 


$45.  GARROW 

Contractors'  Acetylene 
Flare  Light 

The  great  feature  of  this  new 
light  is  strength  and  simplicity. 
The  light  is  constructed  of  steel 
assembled  by  the  Oxyacetylent 
Welding  Process  and  consists 
of  three  parts.  It  is  made  to 
stand  the  roughest  handling  by 
unskilled  labor  without  injury. 
A  distinct  advantage  of  the 
Garrow  Light  is  its  use  in  con- 
fined places,  such  as  tunnels, 
mines,  etc.,  without  any  danger 
from  escaping  gas.  The  Gar- 
row  Light  entirely  eliminates 
the  danger  of  gas  being  gener- 
ated faster  than  the  burner  will 
consume  it,  by  means  of  the  pat- 
ented by-pass  chamber  which 
conducts  excess  gas  to  the  pat- 
ented double  burner  and  ignites 
it  at  the  main  flame. 

$45.00  F.  O.  B.  Sudbury 

The 

Sudbury  Construction  & 
Machinery  Co.,  Ltd. 
Sudbury,  Ont. 


SIGNS 

Brass  and  Bronze 

The  next  time  you  are  in  the  market 
for  signs  of  this  class  give  us  a  chance  to 
quote  you.  We  are  turning  out  some 
exceptionally  high-class  work  in  this  line 
and  would  be  glad  to  figure  with  you 
whether  your  order  is  large  or  small. 

The  Dennis  Wire  and  Iron 
Works  Co.  Limited 

Lo  M  D  ON 


!■    -• 

1  DOMINION 
j  BANK 
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Belting  that  Works 
Out  of  Sight 


Belting  and  other  equipment  that  does  not 
have  to  be  eternally  watched  to  make  it  "deliver" 
is  the  kind  that  pays  biggest  and  best  in  the  end. 

Too  often  the  economy-standard  of  equipment 
is  price.    In  a  big  building  operation  when  a  belt  or 
piece  of  hose  gives  out,  it  spells  real  financial  loss 
a  loss  that  far  outweighs  any  initial  saving. 


That  is  why  men  in  the  contracting  field  are 
more  and  more  specifying  Goodyear  equipment. 
Here  they  get  the  day-in-and-day-out  value  they 
have  in  mind  when  buying  service  that  is  maintain- 
ed and  cheerfully  delivered  without  everlasting 
overhauling  and  repairing. 


About  Goodyear 
Belts 


Every  Goodyear  belt,  transmis- 
sion or  conveyor,  has  the  famous 
sealed  seam,  making  it  virtually  one 
piece  at  this  point. 

Every  Goodyear  belt  is  cured 
under  a  heavy,  carefully  regulated  hydraulic  pressure, 
which  unifies  ply  and  fabric.    As  a  result,  the  belt  is  a  com- 
plete unit.    Goodyear  belts  come  in  all  si/rs  from  master 
transmission  belts  to  widest  conveyor  bells. 

About  Goodyear  Hose 

Goodyear  1  lose     whether  suction,  steam,  water  or 
pneumatic  tool  is  made  to  meet  every  exac  t  specilic  pur 
pose  — a  belt  for  every  service. 

Both  steam  and  pneumatic  tool  hose-  have-  special  oil 


^YEAR 

1  CANADA 

resisting  linings  that  give  the  added 
life  and  action.  Goodyear  hose 
comes  plain,  Marline  woven  or  wire 
wound-  the  wire  winding  protects 
against  rough  handling  in  building 
operations. 

How  to  Buy 

There  are  two  ways  to  buy  equipment.  One  is  the 
price  way.  1  he  other  is  the  service  way.  The  service  way 
is  the  Goodyear  way,  the  truly  economical  way.  What- 
ever your  equipment  requirements,  tell  them  to  Goodyear 
experts  and  learn  of  the  very  Goodyear  equipment  that 
most  fully  me  e  ts  each  specific  need.  Costs  nothing  to  ask 
questions.  Involves  no  obligation.  Buying  this  way 
me  ans  buying  safely  for  maintained  efficiency. 


The  Goodyear  Tire  &  Rubber  Co.  of  Canada,  Limited 

Head  Office    TORONTO,  ONT.  Factory    BOWMAN  VILLE,  ONT. 

Branchc*  at     Vancouver,    Edmonton     Calgary,   Rrginn,  Winnipeg,  Hamilton    Toronto,  Ottawa,  Montreal,  St.  John,  N.B. 


J 
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Head  Office  and  Plant: 

MONTREAL 

Branch  Plants: 

TORONTO 

OTTAWA 

WINNIPEG 


Shipbuilding  Berth — Can.  Vickers  Limited,  Montreal 

19  days  after  commencement  of  erection. 


Dominion  Bridge  Co.,  Limited 

CAPACITY  100,000  TONS 

Large  Stock  of  Structural  Material  carried  at  all  plants. 
Estimates  furnished  promptly  for  all  classes  of  Steel  Work. 


The  Marvel  of  the  Age 


Made  in  Canada  by 
Canadians  for 
Canadians. 


School  Building,  L'Epiphanie,  Que. 

Architects— Viau  &  Venne,  Montreal. 

This  building  is  faced  on  all  sides  with  grey  concrete  brick,  trimmed  with  red. 

EVERLASTING  CONCRETE  BRICK  -  Obtainable  in  any  color  from  black  to  white. 
  Waterproof !    Hardens  with  age  !   Fireproof ! 

National  Builders'  Supply  &  Enamel  Concrete  Brick  Co.,  Limited 

Montreal  Office:  30  St.  Francois  Xavier  St.  Plant:  Mascouche,  Que. 
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Published  Each  Wednesday  By 

hugh  c.  Maclean,  limited 

HUGH  C.  MacLEAN,  Winnipeg,  President. 
THOMAS  S.  YOUNG,  General  Manager. 
HEAD  OFFICE  -  347  Adelaide  Street  West,  TORONTO 
Telephone  A.  2700 


MONTREAL  -  Telephone  Main  2299  -  119  Board  of  Trade 
WINNIPEG  -  Telephone  Garry  -  302  Travellers'  Bldg. 
VANCOUVER  -  Tel.  Seymour  2013  -  Hutchison  Block 
NEW  YORK  -  Tel.  3108  Beekman  -  628  Tribune  Building 
CHICAGO  -  Tel.  Central  6403  -  1155  Peoples  Gas  Building 
LONDON,  ENG.  -  -  3  Regent  Street,  S.W. 

k  !  

SUBSCRIPTION  RATES 
Canada  and  Great  Britain,  $2.00.    U.  S.  and  Foreign,  $3.00. 
Single  copies  10  cents 

Authorized  by  the  Postmaster  General  for  Canada,  for  transmission  as 
•econd  class  matter. 

Entered  as  second  class  matter  July  ISth,  1014,  at  the  Postoffice  at 


Buffalo,  N.Y.,  under  the  Act  of  Congress  of  March  3,  1S79. 
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British  for  British 

IF  one  were  asked  to  give  an  example  of  the  new 
avenues  of  trade  which  the  war  has  opened  up 
to  the  Canadian  manufacturer,  one  could  hardly 
cite  a  hetter  instance  than  the  supply  of  iron  and 
steel  goods.  It  is  interesting  to  recall  that  during  the 
fiscal  year  ended  March  31  last,  iron  and  steel  goods 
imported  into  Canada  from  Germany  amounted  in 
value  to  $3,000,000,  or  nearly  one-fifth  of  the  total 
import  of  German  goods  into  the  country.  A  great 
assortment  of  goods  goes  to  make  up  this  amount. 
Tubing  to  the  value  of  $539,000  and  steel  tires  for 
locomotives  to  the  value  of  $348,000  are  included,  as 
are  also  machinery  to  the  value  of  $253,000,  angles  and 
beams  to  the  value  of  $185,000,  tools  and  implements 
worth  $67,000,  etc.  A  good  slice  of  this  trade  should 
come  to  Canada  and  it  rests  with  our  iron  and  steel 
manufacturers  to  obtain  and  hold  it. 

We  must  not  run  away  with  the  idea  that  the 
trade  which  the  enemy  countries  have  enjoyed  with 
us  will  come  to  our  manufacturers  without  the  ask- 
ing. There  are  keen  competitors  in  the  field — notably 
our  friends  on  the  other  side  of  the  border,  who  are 
displaying  much  enterprise  in  the  matter  of  following 
up  opportunities  for  new  business  at  this  time. 

In  the  United  States  the  various  associations  have 
had  experts  at  work  sizing  up  every  phase  of  business 
changes  and  laying  plans  for  the  greater  adoption  of 
American-made  products.  As  a  single  instance  we 
recall  an  article  in  a  Chicago  publication  setting  forth 
the  possibilities  of  introducing  American-made  pianos 
into  Australia.  The  impression  on  the  other  side  of 
the  border  is  that  the  withdrawal  of  German  compe- 
tition in  various  lines  of  manufacture  leaves  the  United 
States  and  Great  Britain  in  possession — with  all  the 
advantages  resting  with  the  former,  owing  to  the  par- 
tial paralysis  of  British  industries  resulting  from  the 
war. 

One  cannot  but  pay  tribute  to  the  enterprise  of  our 
"American  cousins,"  but  we  should  benefit  from  the 
example  they  have  set  us  and  not  pass  up  the  oppor- 
tunities which  will  be  within  our  grasp  only  for  a 
short  time.  Let  it  he  remembered  that  the  great 
bulk  of  Canada's  purchases  in  Germany  in  the  past 
have  been  comprised  of  finished  manufactured  pro- 
ducts and  that  before  the  outbreak  of  hostilities  trade 
was  increasing  rapidly.  The  war  is  a  drastic  measure 
of  readjustment,  but  as  a  matter  of  cold  fact  it  can- 
not l)iit  provide  a  stimulus  to  Canadian  industry,  Ger- 
many has  been  sending  to  Canada  considerable  quan- 
tities of  iron  and  steel  goods,  hardware,  electrical  ap- 
paratus, scientific  instruments,  earthenware,  glassware, 
etc.,  and  it  is  now  for  the  Canadian  manufacturer  to 
replace  the  German  product.  This  can  only  be  effect- 
ed by  great  application  and  considerable 'enterprise, 
the  combination  of  which  cannot  fail  to  promote  the 
welfare  (lf  Canadian  industry — moreover,  in  some  lines 
the  status  of  the  industries  will  tend  to  a  higher  plane, 
as  in  certain  lines— such  as  scientific  instruments— 
where  minute  execution  and  exactness  of  finish  are  re- 
quired, German  manufacturers  have  established  a  repu- 
tation for  careful     and     thorough  workmanship.  If 

there  be  a  redeeming  feature  in  the  German  charac 

tef,  it  is  the  thoroughness  with  which  the  nation  has 
unproved  its  position  in  certain  lines  of  manufacture 
during  the  last  generation. 

One  may  rest  assured  that  in  our  day  and  genera 
lion  there  can  be  no  recognition  of  German  industry 
and  that  any  <  .ennan  made  article  will  spell  anathema 
to  all  self-respecting  Britishers.    British  manuiactu. 


N  -  - 
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crs  the  world  over  must  combine  to  see  that  the  trade 
suicide  to  which  Germany  has  committed  itself  is 
executed  to  a  finish;  further,  they  should  see  that  as 
far  as  possible  German  imports  are  replaced  by  Brit- 
ish products. 

Canada's  situation  is  such  that  it  must  always  be 
identified  more  or  less  closely  in  trade  with  the  United 
States,  and  it  is  in  the  best  interests  of  both  countries 
for  an  interchange  of  trade  to  be  maintained — indeed 


in  many  lines,  particularly  in  the  constructional  field, 
we  arc  yet  dependent  upon  United  States  foundries; 
but  in  spite  of  this  the  principle  of  "British  for  British" 
must  have  loyal  recognition  from  now  on,  even  at  the 
price  of  some  self-sacrifice.  The  vain  boast  of  "Deuts- 
chland  uber  alles"  must  give  place  to  a  world-wide 
recognition  of  British  superiority  in  the  whole  cate- 
gory of  human  activities,  in  which  manufacturing  is 
one  of  the  greatest  considerations. 


The  Effect  of  Unbalanced  Building  Codes 


THE  lack  of  uniformity  in  the  provisions  of  the 
building  codes  of  cities  in  various  parts  of  the 
country  has  resulted  in  an  increased  cost  of 
construction  for  certain  types  of  buildings, 
comments  Engineering  &  Contracting,  editorially.  In 
one  city  the  building  code  may  specify  low  working 
-tresses  for  reinforced  concrete  and  comparatively 
high  ones  for  steel  construction,  and  vice  versa,  which 
naturally  results  in  a  preponderance  of  one  type  of 
construction  almost  to  the  exclusion  of  any  other  type. 
This  condition  limits  competition  to  those  engineers 
and  contractors  who  specialize  in  only  one  kind  of 
construction,  and  thus  increases  the  cost  of  building 
construction  in  general.  Monopoly,  as  applied  to  any 
kind  of  business,  tends  to  increase  costs  to  the  con- 
sumer, and  the  construction  business  is  no  exception. 

The  need  of  more  nearly  balanced  building  codes- — 
codes  which  do  not  unduly  favor  a  certain  type  of  con- 
struction— are  greatly  needed  in  many  cities.  The  unit 
stresses  which  should  be  permitted  are  not  a  function 
of  the  particular  part  of  the  country  in  which  the  city 
happens  to  be  located,  yet  a  comparison  of  many  codes 
might  lead  one  to  believe  that  such  is  the  case.  The 
officials  of  cities  are  not  best  serving  the  interests  of 
these  cities  when  they  do  not  make  determined  efforts 
to  secure  balanced  building  codes. 

To  emphasize  the  importance  of  the  above  remarks 
the  building  status  of  an  important  eastern  city  will 
be  considered  briefly,  the  name  of  which  is  not  per- 
tinent to  this  discussion  as  similar  conditions  can  be 
found  in  other  cities.  Although  the  following  com- 
ment applies  particularly  to  reinforced  concrete  con- 
struction, it  may  apply  with  ecpial  force,  in  some  other 


city,  to  another  type  of  construction.  In  this  particu- 
lar city  the  extreme  fiber  stresses  in  concrete  and  steel 
are  respectively  500  lbs.  per  square  inch  and  15,000  lbs. 
per  square  inch,  the  ratio  of  the  modulus  of  elasticity 
of  steel  to  that  of  concrete  being  15,  while  the  bend- 
ing moment  factor  for  intermediate  spans  is  WL/10. 
It  will  be  noted  that  these  requirements  are  much 
more  rigid  than  those  of  most  large  cities  in  this  coun- 
try. As  a  result,  preference  has  been  given  to  other* 
types  of  construction,  and  the  cost  of  reinforced  con- 
crete construction  in  this  city  is  almost  prohibitive. 
Capital  is  placed  at  a  disadvantage,  as  compared  with 
other  cities,  and  the  great  progress  of  the  city  has 
been  retarded.  Even  though  this  city  requires  the 
building  public  to  adhere  strictly  to  the  provisions  of 
its  building  code,  yet  the  city  itself,  through  its  vari- 
ous departments,  uses  unit  stresses  of  650  lbs.  per 
square  inch  in  concrete  and  16,000  lbs.  per  square  inch 
in  steel.  It  is  thus  seen  that  private  capital  is  com- 
pelled to  pay  a  bonus  for  this  type  of  construction,  al- 
though the  city  officials,  in  making  public  improve- 
ments, use  the  higher  unit  stresses. 

Many  of  the  provisions  of  building  codes,  notably 
those  specifying  allowable  unit  stresses,  should  be 
settled  definitely  by  a  commission  composed  of  lead- 
ing authorities  in  this  country — men  who  will  con- 
sider the  subject  broadly  and  who  do  not  need  to  cater 
to  the  interests  which  are  strongest  in  each  city.  The 
fact  that  the  building  codes  of  many  cities  are  unsat- 
isfactory is  due  mainly  to  the  mistaken  idea  which  has 
long  existed  that  each  city  must  solve  its  problems  in 
its  own  way,  which  generally  means  that  the  strongest 
interests  in  each  particular  city  are  favored. 


Reinforced  Concrete  in  Municipal 
Engineering  Work 


SC 'ME  interesting  observations  anent  the  applica- 
tion of  reinforced  concrete  to  municipal  engi- 
neering enterprises  were  made  in  the  course  of 
a  lecture  delivered  recently  in  London  by  Mr. 
E.  R.  Matthews,  Chadwick  Professor  of  Municipal  En- 
gineering in  the  University  of  London.  Prof  Mat- 
thews remarked  that  the  material  was  not  a  new  one. 
Its  discovery  was  claimed  by  the  Germans',  who,  how- 
ever, claimed  many  things  which  they  had  no  right  to 
do.  Actually  it  was  used  one  hundred  years  B.C.  by 
the  Romans  in  the  covering  of  the  roofs  over  their 
large  tombs.  The  reinforcing  material  they  employed 
consisted  of  bronze  rods,  but  the  concrete,  they  might 
be  sure,  was  very  poor  compared  with  what  we  used 
to-day.  About  sixty  years  ago  the  French  people 
took  up  the  material  very  earnestly,  and  at  the  Ex- 


position of  1867  there  were  a  number  of  exhibits  of 
reinforced  concrete  work.  Since  then  the  Germans 
had  used  a  great  deal  of  it.  But  America  had  been 
the  leader;  no  country  had  used  more,  and  the  ma- 
terial was  growing  in  favor  as  a  result  of  the  experi- 
ence which  had  been  gained.  It  had  been  used  there 
for  all  sorts  of  purposes — often  when  it  was  inadvis- 
able. 

British  engineers  seemed  to  be  rather  conservative 
in  their  ideas  with  regard  to  adopting  any  new  mate- 
rial, and  it  was  some  time  before  they  looked  upon 
reinforced  concrete  with  favor;  municipal  engineers 
were  now,  however,  commencing  to  use  it  a  good  deal. 
Some  isolated  cases  of  corrosion  of  the  reinforcement 
had  resulted  in  certain  engineers  refusing  to  employ 
it.    He  might  say,  however,  that  some  years  ago  he 
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carried  out  tests  with  a  number  of  blocks  of  reinforced 
concrete  about  1  ft.  cube  in  size.  Some  of  these  were 
put  in  the  sea  at  low  water,  others  in  fresh  water,  and 
a  third  set  were  left  in  the  open  air,  and  in  no  case  did 
he  find  the  least  corrosion ;  in  fact,  reinforcing  bars 
which,  when  put  into  the  concrete  were  covered  with 
red  rust,  when  taken  out  were  found  to  be  quite  bright. 
He  once  had  occasion  to  take  off  the  roof  of  an  under- 
ground lavatory  which  leaked  badly.  The  steel  joists 
of  this  were  embedded  in  concrete,  but  the  bars  showed 
no  signs  whatever  of  corrosion.  He  had  found  the 
same  thing  in  a  sea  wall  which  he  had  to  repair,  and 
he  thought  such  experiences  tended  to  strengthen  one's 
confidence  in  reinforced  concrete.  Corrosion  did  not 
bother  him  a  bit,  if  the  concrete  was  properly  mixed 
and  the  reinforcing  bars  were  thoroughly  covered. 
He  wished  at  the  same  time  to  utter  one  word  of 
warning.  Cinder  concrete  must  not  be  used  for  re- 
inforced concrete  work,  his  experience  of  that  being 
that,  owing  to  the  chemical  action  that  was  set  up, 
corrosion  occurred. 

Prof.  Matthews  went  on  to  refer  to  the  use  of  rein- 
forced concrete  in  the  construction  of  sewers  and  acme- 
ducts.  Proceeding  to  deal  with  its  advantages,  he  re- 
marked that  no  material  could  be  constructed  more 
rapidly,  the  cost  of  maintenance  was  low,  expansion 
and  contraction  were  practically  the  same,  and,  of 
cour.se,  the  concrete  did  not  deteriorate,  but  increased 
in  strength  with  age.  He  hoped  the  time  would  come 
when  municipal  engineers  would  adopt  it  more  ex- 
tensively, because  he  believed  it  was  possible  by  its 
use  to  effect  a  saving  o  ffrom  20  to  30  per  cent. 


Corrosion  of  Steel  in  Concrete 

SPEAKING  on  this  subject  some  time  ago,  Dr. 
W.  H.  Walker,  Director  of  the  Research  Lab- 
oratory of  Applied  Chemistry,  of  the  Massa- 
chusetts Institute  of  Technology,  said  that 
every  engineer  is  well  aware  of  the  fact  that  acidu- 
lated water,  no  matter  how  small  the  percentage  of 
acid  may  be,  tends  to  corrode  steel  by  increasing  the 
number  of  hydrogen  ions  present.  It  had  been  made 
clear,  from  tests  he  carried  out,  that  there  were  cer- 
tain alkaline  substances  presenl  in  concrete  which  cor- 
rected any  acidity,  and  so  protected  the  contained 
metal  work  from  corrosion.  This  fact  has  an  import- 
ant bearing  upon  the  question  whether  concrete  will 
protect  iron  or  steel  from  corrosion.  Inasmuch  as 
Portland  cement,  when  it  sets  or  hardens,  liberates  a 
quantity  of  caustic  lime,  which  is  a  strong  alkali,  the 
answer  to  the  question  must  he  in  the  affirmative  Iron 
or  steel  will  not  corrode  when  embedded  in  good  con- 
crete. Hut  caustic  lime  is  soluble  in  water,  and  poor- 
ly made  concrete  is  not  impervious  to  moisture.  There- 
fore, if  iron  he  embedded  in  concrete-  through  which 
water  is  allowed  at  any  time  to  percolate,  this  calcium 
hydrate  will  he  slowly  hut  surely  dissolved.  With  it  will 
disappear  the  inhibiting  action  of  the  concrete  ;  and  iron 
embedded  therein  will,  in  time,  rust  and  become  cor- 
roded. To  ensure  absolute  protection  of  the  reinforc- 
ing members  of  concrete  construction,  therefore,  such 
concrete  must  he  of  good  quality,  and  sullicieutl v  dense 
and  carefully  made  to  render  it  waterproof. 


Disastrous  fires  at  the  docks  along  the  Seattle 
water  front  have  led  t<>  an  ordinance'  providing  that  all 
(locks  Constructed  hereafter  shall  he  provided  witll  lire 
walls  spaced  not  farther  apart  than  501)  ft.  on  centers 
and  lirestops  not  more  than  100  ft.  apart      These  pro 


visions  are  not  required  in  structures  full)-  equipped 
with  automatic  sprinklers. 


Causes  of  Concrete  Failures 

AT  the  recent  annual  meeting  of  the  American 
Society  for  Testing  Materials,  Mr.  R.  S. 
Greenman  discussed  the  causes  of  failures  in 
concrete  work.  In  classifying  the  reasons  for 
failures,  he  said  that  of  the  known  examples  of  poor 
concrete  work  90  per  cent,  were  due  to  poor  work- 
manship, 8  per  cent,  due  to  poor  aggregates,  and  2  per 
cent,  due  to  poor  cement.  He  said  further  that  "these 
reasons,  and  the  additional  one  of  the  influences  of  the 
water  used,  are  responsible  for  most  failures." 

From  the  nature  of  the  subject  under  discussion,  it 
is  obvious  that  it  is  impossible  to  set  exact  percent- 
ages for  each  contributing  cause  to  failure  which  will 
hold  true  for  concrete  work  in  general ;  yet  approxi- 
mate percentages  may  prove  useful  as  a  basis  for  de- 
termining the  cause  of  any  specific  failure.  In  fixing 
the  percentage  due  to  poor  workmanship,  this  value 
should  undoubtedly  be  high,  yet  it  is  difficult  to  define 
what  is  meant  by  "poor  workmanship"  and  what  con- 
stitutes "good  workmanship."  What  may  be  consider- 
ed good  workmanship  for  one  type  of  structure  (be- 
cause it  results  in  safe  and  economic  construction) 
may  not  be  satisfactory  for  a  different  structure.  It  is 
undoubtedly  true  that  for  most  structures  sufficient 
care  has  not  been  taken  in  the  making  and  placing  of 
concrete.  When  the  essential  element  "time"  is  con- 
sidered, it  is  probably  true  that  concrete  has  not  been 
given  a  fair  trial.  Concrete  is  usually  made  and  placed 
at  the  site,  yet  these  two  distinct  operations  are  made 
to  compete  with  the  erection,  only,  of  other  types  of 
construction.  Owing  to  this  fact,  it  has  been  found 
impracticable  to  give  concrete  construction  adequate 
inspection  from  start  to  finish.  If  sufficient  time  and 
care  were  given  to  the  competent  inspection  of  con- 
crete structures,  the  90  per  cent,  weight  given  to  "poor 
workmanship"  would  be  much  too  high. 

Under  present  conditions,  as  pointed  out  hv  Kngi- 
neering  and  Contracting,  the  8  per  cent,  rating  given  to 
poor  aggregates  is  probably  too  low.  We  are  just  be- 
ginning to  realize  the  great  difference  that  exists  in 
the  aggregates  which  ordinarily  arc  available  for  con- 
crete. As  a  rule,  insufficient  care  is  given  to  the  in- 
spection and  testing  of  sand,  broken  stone,  and  gravel. 
Unfortunately  we  still  find  specifications  which  merely 
require  that  the  sand  shall  be  "sharp-*  and  "clean";  yet 
tests  have  shown  that  "sharpness"  is  not  essential,  and 
that  a  small  percentage  of  foreign  matter  is  not  par 
ticularly  objectionable,  provided  it  does  not  form  a 
coating  on  the  grains.  More  care  is  needed  in  the  in- 
spection of  broken  stone  and  gravel,  while  standard 
methods  of  testing  these  materials  are  needed. 

Although  a  careful  examination  of  failures  will 
usually  determine  the  cause  of  failure,  what  is  more 
generally  needed  is  a  better  appreciation  of  the  good 
results  which  will  follow  from  increased  attention  to 
tin-  selection  and  proportioning  of  concrete  mixtures 
and  to  the  mixing  and  placing  of  concrete.  We  be- 
lieve that  the  lessons  to  he  drawn  from  a  study  of  ex- 
isting failures  will  emphasize,  mainly,  the  importance 
ol  factors  which  ate  (or  should  he)  commonly  under- 
stood by  those  now  in  charge  of  concrete  construction, 
for  example,  the  continued  practice  of  specifying  a 
definite  concrete  mixture,  without  first  determining 
the  properties  of  the  aggregates  and  the  proportions 
which  will  give  a  mixture  of  maximum  density,  not 
justified  by  facts. 
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Proposed  Water  Storage  on  the  Upper  *St. 
Maurice  River,  Province  of  Quebec 

Main  Features  of  Reservoirs  of  160,000,000,000  Cubic 
Feet   Capacity   to   Regulate  the    Flow   of  the  River 


By  John  Wolf  Thurso.  Civil  and 

A(  1  >WkKTK  clam  to  store  the  run-off  from  a 
basin  of  3,650  sq.  miles  is  to  be  built  on  the 
upper  St.  Maurice  River  in  the  Province  of 
Quebec.  Several  years  ago  the  St.  Maurice 
Hydraulic  Co.  was  formed  by  a  number  of  companies 
owning  and  using  water-powers  on  the  St.  Maurice 
Ki\  er  and  by  companies  engaged  in  log  driving  on  that 
stream.  The  object  of  the  company  was  to  regulate 
the  flow  of  the  river,  specially  to  increase  the  low- 
water  flow.  Three  timber  dams  have  been  construct- 
ed on  the  Manouan,  a  large  tributary  of  the  St.  Maur- 
ice, forming  reservoirs  with  a  combined  surface  area 
of  100  square  miles  and  a  total  capacity  of.  16,000,000,- 
000  cu.  ft.  When  the  company  applied  to  the  Pro- 
vincial Government  for  permission  to  create  storage 
reservoirs  of  a  much  largfer  size  on  the  St.  Maurice 


Hydraulic  Engineer,  Montreal 

watersheds  and  to  determine  the  capacity  of  the  reser- 
voir for  such  maximum  height  of  the  dam  and  the 
amount  and  quality  of  timber  land  to  be  flooded. 

Three  dam  sites  were  investigated,  the  one  finally 
chosen  being  2.3  miles  above  La  Loutre  Rapids.  To 
facilitate  construction,  a  point  where  the  river  is  di- 
vided by  an  island  was  chosen.  This  site  is  about  35 
miles  from  the  nearest  point  on  the  National  Trans- 
continental Railway  and  about  50  miles  upstream  from 
the  village  of  Manouan,  where  the  Manouan  River 
empties  into  the  St.  Maurice.  Between  the  site  and 
this  village  are  seven  rapids  with  a  total  fall  of  more 
than  115  ft.,  thus  making  river  transportation  of  con- 
struction materials  impossible.  The  whole  country  is 
extremely  rugged.  There  are  no  roads.  From  the 
railroad  the  dam  site  is  reached  in  summer  by  canoe 


Plan  of  dam,  showing  relation  of  bulkhead,  power  plant,  sluice  gates,  log  sluice  and  spillway. 


River  itself  the  matter  was  referred  to  the  Quebec 
Mreams  Commission.  The  Commission  advised  that 
the  government  should  have  control  of  all  such  reser- 
voirs, as  there  are  quite  a  number  of  undeveloped  water 
powers  on  this  river  not  represented  in  the  St.  Maur- 
ice Hydraulic  Company.  In  December,  1912,  the  com- 
mission was  authorized  to  prepare  plans,  specifications 
and  estimates,  subject  to  approval  by  the  government, 
which  approval  was  obtained  in  December,  1913. 

Hydrographic  Conditions 

The  river  has  a  drainage  area  of  17,000  square 
miles.  It  flows  in  a  southerly  direction  and  debouches 
into  the  St.  Lawrence  at  the  town  of  Three  Rivers. 
The  annual  precipitation  averages  about  35  in.  and  the 
run-off  averages  1.75  sec.  ft.  per  square  mile,  or  67.9 
per  cent,  of  the  precipitation.  The  dam  site  chosen 
is  approximately  240  miles  from  the  mouth  of  the 
river.  The  drainage  area  above  that  point  is  3,650 
square  miles  and  the  total  fall  from  the  site  to  the 
mouth  is  1,278  ft.  During  the  first  year  that  records 
have  been  kept  (May  1,  1913,  to  April  30,  1914)  more 
than  170,000,000,000  cu.  ft.  of  water  have  passed  the 
site. 

In  1912  the  commission  sent  survey  parties  to  as- 
certain the  height  to  which  a  storage  dam  could  be 
built  without  danger  of  spilling  over  into  adjacent 


with  seven  portages  and  in  winter  by  dog  sled.  By 
either  means  the  single  trip  takes  two  days. 

The  geological  formation  of  the  site  and  of  the 
drainage  area  above  is  a  gray  Laurentian  gneiss  inter- 
spersed with  (usually  thin)  layers  of  black  hornblende 
and  mica,  the  strata  having  a  dip  of  about  45  deg.  Here 
and  there  are  small  outcrops  of  a  flesh-tinted  granite. 
The  whole  surface  is  much  eroded  by  glacial  action. 
When  the  top  soil  is  removed  from  the  bedrock  the 
glacial  scratches  are  plainly  visible  and  in  some  places 
numerous  potholes  are  to  be  found. 

In  the  spring  of  1913  O.  Lefebvre  was  appointed 
chief  engineer  and  De  S.  Beaudry  resident  engineer, 
and  a  more  exhaustive  study  of  the  location  was  start- 
ed, consisting  in  clearing  it  of  timber,  digging  trenches 
and  test  pits,  making  soundings  of  the  river  and  core- 
drilling  in  the  river  bed.  As  expected  from  the  geo- 
logical formation,  the  bedrock  proved  to  be  of  excel- 
lent character — hard,  impervious  and  free  from  seams. 

For  the  top  of  the  dam  and  spillway  crest  El.  335 
and  325  respectively  were  adopted,  with  provision  for 
flashboards  to  El.  328.  The  lowest  place  in  the  river 
bed  under  the  future  dam  body  is  El.  254.  The  zero 
datum  for  these  elevations  is  1,000  ft.  above  sea  level. 

Above  the  dam  is  a  chain  of  lakes,  with  a  present 
surface  area  of  209  square  miles.  Raising  the  level 
from  El.  278 — the  present  low  water  at  the  dam — to 
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El.  325  will  cause  the  flooding  of  95  square  miles  of 
land,  bringing  the  reservoir  surface  to  304  square  miles, 
with  an  available  capacity  of  more  than  160,000,000,- 
000  cu.  ft.  With  the  water  level  at  El.  328  (top  of 
flashboards)  the  available  capacity  will  exceed  185,- 
000,000,000  cu.  ft.  It  is  not  assumed,  however,  that 
the  reservoir  will  be  filled  every  year  to  its  utmost 
capacity. 

The  three  reservoirs  on  the  Manouan  are  to  be 
taken  over  by  the  Provincial  Government  and  oper- 
ated in  conjunction  with  the  La  Loutre  reservoir. 

Design  Considerations 

In  the  design  of  the  work  the  conditions  were  as 
follows :  A  reservoir  was  to  be  created  having  a  capa- 
city at  least  twice  as  large  as  the  famous  Assuan  reser- 
voir in  Egypt,  which  since  the  recent  raising  of  the 
dam  has  a  capacity  of  about  80,000,000,000  cu.  ft.  The 
dam  would  be  in  a  locality  where  the  temperature 
drops  to  minus  60  or  70  deg.  Fahr.  and  the  range  is 
about  160  deg.  An  ice  sheet  at  least  3  ft.  thick  and 
the  corresponding  expansion  forces  must  oe  reckoned 
with.  The  site  is  in  the  wilderness,  50  miles  from  the 
nearest  settlement  and  at  times  almost  inaccessible. 
It  would,  therefore,  be  difficult  to  obtain  good  men 
for  the  small  staff  of  five  or  seven  men  required  for 
operating  the  works,'  vvhile,  on  the  other  hand,  it 
would  be  impossible  to  keep  them  under  proper  super- 
vision from  the  commission's  offices.  For  this  rea- 
son everything  should  be  as  nearly  fool-proof  as  pos- 
sible, and  machinery  and  apparatus  liable  to  break- 
downs should  be  installed  in  duplicate. 

The  first  matters  to  be  considered  were  the  assump- 
tions on  which  the  design  of  the  dam  body  was  to  be 
based.  Five  different  types  were  investigated  and  esti- 
mates made. 

Almost  nothing  of  practical  value  has  been  pub- 
lished in  regard  to  ice  pressure,  but  a  fact  brought 
out  by  G.  G.  Bell  before  the  Maine  Society  of  Civil 
Engineers  in  1911  was  that  a  sheet  of  ice,  when  frozen 
to  the  sloping  deck  of  a  dam,  will  exert  its  full  force 
upon  that  deck  and  will  ultimately  crush  in  the  body 
of  the  ice,  instead  of  shearing  along  the  deck  surface, 
no  matter  what  the  angle  of  slope  of  the  deck  may  be. 

It  has  been  decided  that  the  sluice  gates  should 
have  a  maximum  capacity  of  18,000  sec. -ft.  under  a 
head  of  8  ft.  This  quantity  is  only  to  be  fed  out  when 
a  log  or  ice  jam  is  to  be  broken  or  a  belated  log  drive, 
stranded  in  some  shallow  spot  in  the  river,  is  to  be 
floated  off.  It  was  also  determined  that  there  should 
be  an  open  sluice  way  reaching  down  30  ft.  below 
the  spillway  crest,  to  be  used  for  passing  logs  and 
floating  rubbish  through  the  dam,  and  that  provision 
should  be  made  for  a  iishway. 

General  Design 

The  east  and  west  ends  of  the  dam  were  swung 
downstream  in  order  to  shorten  the  structure  and 
bring  the  line  of  the  dam  at  right  angles  to,  and  the 
gate  tunnels  parallel  with,  the  direction  of  the  river. 
This  left  \<>7  ft.  of  the  dam  on  the  island  on  the  or- 
iginal line.  The  extreme  western  end  was  later  swung 
still  further  downstream,  as  investigations  had  shown 
that  bedrock  was  to  be  found  at  a  higher  elevation 
along  this  final  line. 

It  was  decided  that  a  solid  concrete  dam  would  be 
best  and  that  an  ice  pressure  of  50,000  lb.  per  linear 
foot  applied  at  the  elevation  <>f  the  spillway  crest 
should  DC  assumed,  while  the  uplift  under  the  dam 
might  be  neglected.  As  the  pressure  line  for  this  pro 
file  of  the  bulkhead  section  adopted  falls  outside  the 
middle  third,  1  in.  square  twisted  bars  were  added  near 


the  upstream  face  to  prevent  a  failure  similar  to  those 
at  Bouzey,  France,  and  Habra,  Algiers,  both  of  which 
dams  snapped  off  at  about  the  middle  of  their  height. 
The  spillway  and  the  sluice-gate  section  were  similarly 
reinforced. 

For  all  concrete  a  proportion  of  1  :2y2  :5  was  adopt- 
ed, large  stones  to  be  embedded  in  all  work  of  suffi- 
cient dimensions  to  permit  this.  Soft  steel,  brought 
by  twisting  to  about  the  strength  of  medium  steel,  was 
chosen  for  the  reinforcement  and  a  permissible  stress 
of  16,000  lb.  per  square  inch  was  assumed. 

The  demanded  sluice-gate  capacity  required  a  to- 
tal gate  opening  of  900  sq.  ft.,  obtained  by  providing 
ten  gates  7^>  x  12  ft.  placed  20  ft.  on  centres. 

Below  the  dam  a  measuring  weir  will  be  built.  It 
will  be  placed  at  an  angle  with  the  dam  to  obtain  a 
greater  length  of  crest  and  form  an  approximate  right 
angle  with  the  direction  of  the  river.  The  most  im- 
portant object,  however,  of  this  weir  is  to  form  a 
water  seal  for  the  gate  tunnels,  as  in  winter  the  gate 
leakage  would  otherwise  freeze  in  the  tunnels  and 
choke  them  with  ice.  The  weir  will  also  keep  the 
water  up  to  the  turbine  draft  tubes  and  form  a  water 
cushion  to  absorb  the  speed  of  the  discharged  water, 
which  at  the  gate  end  of  the  tunnels  will  be  about  55 
feet  when  the  reservoir  is  full.    The  weir  crest  is  at 
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Typ'cal  sections  of  bulkhead  and  spillway  portions  of  dam. 


El.  278  (summer  low  water)  so  that  it  will  usually  be 
submerged.  It  will  still  be  easier  to  measure  die  quan- 
tity discharged  from  the  reservoir  by  thie  weir  than 
by  the  amount  of  gate  opening,  owing  to  the  varying 
water  level  in  the  reservoir. 

A  spillway  length  of  696  ft.  (fifty-eight  12-ft.  dash- 
board sections)  was  adopted  in  order  to  confine  the 
spillway  discharge  to  the  east  channel  and  avoid  carry- 
ing floating  rubbish  into  the  basin  above  the  measur- 
ing weir.  With  6  ft.  of  water  over  the  flashboards  the 
spillway  discharge  would  be  about  35,000  sec. -ft., 
while  the  ten  gates  could  discharge  about  45,000  sec- 
ft.  The  spillway  is,  therefore,  only  an  extra  precau- 
tion. The  only  spring-flood  measurement  available 
shows  a  maximum  flow  of  14,500  sec.  ft. 

Especially  during  the  first  few  years  it  is  expected 
that  a  large  amount  of  floating  matter  will  be  brought 
down  from  the  flooded  timber  lands.  To  get  rid  of 
this,  an  open  sluice  is  to  be  provided,  with  a  steel 
channel,  the  upstream  end  of  which  is  adjustable  to 
the  water  level  in  the  reservoir.  This  channel  will 
also  be  used  for  floating  logs  through  the  dam,  and  if 
a  Iishway  is  required  temporary  wooden  steps  may  be 
placed  in  it  and  a  wooden  extension  added  to  its  down- 
stream end  reaching  down  to  the  water  level. 

The  power  plant  is  to  furnish  current  for  lighting, 
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and  [or  operating  the  sluice  gates,  jib  cranes  and  fans, 
but  especially  tor  generating  heat.  As  the  cost  of  coal 
would  he  at  ieast  $25  per  ton  at  the  site,  and  cordvvood 
from  the  drainage  area  above  the  dam  would  not  he 
dependable,  it  was  decided  to  do  the  heating  by  elec- 
tricity.  Turbines  not  only  require  less  attendance 
than  boilers,  and  as  water  has  to  be  fed  out  anyway 
in  winter,  there  will  be  no  waste  of  water  by  utilizing 
a  small  part  of  it  for  the  development  of  power. 

1'here  will  he  two  double-runner  turbines  of  180 
h.p.  each  under  a  minimum  head  of  15  ft.  and  running 
at  200  r.p.m.  One  is  a  spare  unit.  As  the  head  on  the 
turbines  may  rise  to  50  ft.,  and  the  power-house  floor 
had  to  be  kept  8  ft.  above  the  crest  of  the  measuring 
weir,  or  at  El.  286,  trouble  with  the  draft  tubes  is  to 
be  expected,  especially  with  small  loads  on  the  tur- 
bines. To  obviate  this  the  lower  end  of  each  tube  is 
to  be  provided  with  a  butterfly  valve,  so  that  the  total 
luad  may  be  throttled  down  to  15  or  20  ft.  effective 


Section  through  one  of  the  sluices,  showing  heating  conduit. 


head.  The  valve  is  hand  operated,  while  the  speed  of 
the  turbines  is  regulated  by  oil-pressure  governors. 

Two  return  tubular  boilers  60  in.  in  diameter  by 
16  ft.  long  will  be  provided  to  carry  a  steam  pressure 
of  125  lb.  They  will  have  grates  arranged  for  burning 
cordwood.  The  reinforced-concrete  chimney  curves 
along  the  downstream  face  of  the  dam  and  extends  40 
ft.  above  its  top.  A  vertical,  cross-compound,  non- 
condensing  engine,  with  a  maximum  output  of  180  h.p. 
and  running  at  300  r.p.m.,  is  to  be  placed  at  the  end 
of  the  line  shaft  and  connected  thereto  by  a  friction 
coupling. 

The  line  shaft,  running  at  300  r.p.m.,  is  supported 
hy  concrete  bases  and  so  arranged  that  it  can  receive 
power  from  either  turbine  or  the  engine  and  transmit 
it  to  either  generator.  These  generators  each  have  a 
capacity  of  100  kw.  with  an  overload  capacity  of  25 
per  cent,  for  2  hours ;  they  run  at  500  r.p.m.  and  gen- 
erate direct  current  at  250  volts.  One  of  the  generat- 
ors is.  a  spare  unit.  Power  from  the  turbines  and  to 
the  generators  is  transmitted  by  Renold's  silent  chains 
submerged  in  oil-bath  gear  cases.    A  5-in.  vertical 


centrifugal  pump  set  into  a  pit  is  provided  to  pump 
out  the  gate  tunnels  for  inspection  or  repairs. — Engi- 
neering Record. 


Hammer  Drill  Used  in  Cutting  Pavement 
with  Concrete  Base 

INFORMATION  as  to  the  use  of  a  hammer  drill 
in  breaking  up  pavement  having  a  concrete  base 
is  supplied  by  J.  H.  Henning,  Salt  Lake  City,  in 
Engineering  and  Contracting,  as  follows  : 
On  an  asphalt  pavement  repair  job  in  progress  in 
Salt  Lake  City,  Utah,  the  contractor,  J.  P.  Moran, 
has  been  using  a  hammer  drill  for  this  purpose.  The 
economy  of  the  use  of  a  tool  of  this  kind  when  work- 
ing along  a  street  car  track,  where  a  picking  gang  is 
subject  to  constant  interruption  by  passing  street  cars, 
is  apparent. 

The  method  used  in  making  these  cuts  was  as  fol- 
lows :  A  line  marked  one  foot  from  the  car  tracks  was 
channeled  through  the  asphalt  with  a  Sullivan  DC-19 
drill  operated  by  one  man,  a  special  fan-shaped  chan- 
neling bit  being  used.  When  a  sufficient  distance  had 
been  channeled  a  gadding  bit  was  substituted  and  the 
asphalt  removed  from  the  concrete  base.  The  ex- 
posed concrete  base  was  broken  up  with  the  same  bit, 
holding  the  machine  in  a  nearly  vertical  position.  The 
concrete  was  broken  into  pieces  from  4  in.  to  8  in. 
square,  which  were  readily  thrown  out  by  hand  or 
removed  with  a  shovel. 

The  drill  broke  up  an  average  of  1  sq.  ft.  of  as- 
phalt and  concrete  in  2y2  minutes.  By  the  old  method 
three  men  with  sledges  and  picks  averaged  1  sq.  ft.  in 
6x/2  minutes,  or  19^  minutes  per  man  per  sq.  ft.  re- 
moved. 

The  drill  was  operated  by  steam  obtained  from  a 
compressor  mounted  so  that  it  could  be  dragged  along 
the  street  and  supplied  with  steam  by  a  portable  boiler. 

A  rough  estimate  of  the  cost  of  similar  work,  using 
slightly  different  equipment  and  a  comparison  with 
hand  labor  costs,  is  given  below : 
Machine  Work 
Cost  of  plant,  including  one  "WK-3"  20- 
h.p.  portable  air  compressor,  operated 
by  gasoline  engine  and  two  "DC-19" 
hammer  drills,  hose,  steel,  blacksmith 


tools,  etc.,  about   $2,000.00 

Interest  on  plant,  at  6  per  cent   120.00 

Depreciation,  15  per  cent   300.00 


Total  plant  expense  per  year   $420.00 

Operating  expense,   175  days  per  year, 

(per  day  $420       175)   ...   2.40 

Engineer's  wages  per  day   3.50 

Two  drill  operators,  at  $2.50  each   5.00 

Gasoline,  20  gals,  at  23  cts   4.60 

Oil,  waste,  etc   :50 


Daily  cost  of  operating  $16.00 

Progress  per  day  of  8  hours,  384  sq.  ft. 

Cost  per  sq.  ft.     $0.0416 

Hand  Work  Cost 

Six  laborers  at  $2.25  per  day   13.50 

Progress  per  day,  8  hours,  144  sq.  ft. 

Cost  per  sq.  ft   .0937 


Saving  in  cost  per  sq.  ft.,  by  use  of  portable  air  com- 
pressor and  hammer  drills  $0.0521 


The  annual  report  of  the  Water  Commissioner  of 
St.  Louis  states  that  there  are  comparatively  few  leaks 
in  the  concrete  pressure  conduit,  which  is  1.885  ft.  in 
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length  and  7  ft.  in  diameter,  which  led  from  the  basins 
to  the  pumping  station  at  the  Bessels  Point  water 
intake  in  St.  Louis.  All  concrete  used  for  repairs  is 
of  gravel  with  cement  and  sand  in  such  proportions 
that  one  sack  of  cement  produces  4j/>  cubic  feet  of  con- 
crete ;  12  11).  of  hydrated  lime  are  added  to  each  sack 
of  cement,  and  the  mixture  is  retained  in  a  hatch 
mixer  for  three  minutes. 


An  Eleven-Mile  Lumber  Flume  in  B.C. 

For  the  transportation  of  lumber  from  otherwise 
inaccessible  districts  in  the  logging  regions,  the  Ad- 
ams River  Lumber  Company,  Limited,  of  Chase,  B.C., 
have  under  construction  a  flume  which, 
when  complete,  will  be  eleven  miles  in 
length.  This  flume,  an  illustration  of 
which  is  given  herewith,  will  tap  a  re- 
cently acquired  timber  berth  of  about 
25,000  acres.  At  the  present  moment  the 
flume  has  been  constructed  for  a  distance 
nf  about  eight  miles  and  it  is  reasonable 
to  add  that  its  operation  will  be  an  im- 
portant asset  to  this  enterprising  lumber 
company.  Among  the  advantages  to  be 
gained  by  its  use  are  better  facilities  for 
the  economical  transportation  of  logs  from 
this  limit  than  have  been  at  the  dis- 
posal of  the  company  from  its  old  limits 
•  in  L'pper  Adams  River.  Another  Out- 
come of  the  arrival  of  the  flume  is  the 
elimination  of  the  drive  on  Lower  Adams 
River  which  will  follow  as  a  result. 

The  maximum  curvature  of  the  flume 
will  be  10  degrees.  The  grade  will  vary 
from  2/10  to  one  per  cent.,  where  the 
Hume  leaves  the  head  works  on  Adams 
Lake,  to  a  maximum  of  16  per  cent,  in 
Bear  Creek  Canyon.  The  curves  have 
been  held  down  to  permit  the  transporta- 
tion of  SO  to  100-ft.  poles  and  piling.  Most 
of  the  timber  will  be  handled  direct  into 
the  flume  from  log  chutes.  The  flume 
will  he  extended  into  the  timber  as  it  is 
logged,  in  much  the  same  way  as  logging 
railways  are  extended  to  follow  the  cut- 
ting. The  erection  of  the  flume  is  under 
the  supervision  of  Mr.  VV.  I).  Starhird, 
of  Spokane,  Wash.  The  section  shown 
in  the  illustration  was  constructed  by 
Mr.  J.  II.  Tracey,  the  linn's  woods  super- 
intendent. 

The  Adams  River  Lumber  Conipanx 
have  also  constructed  ;i  dam  which 
creates  two  small  lakes  to  supply  a  head 
of  eight  feet  of  water  for  limning  purposes.  It  is 
said  that  as  a  result  of  the  opening  up  of  tin-  new 
limit,  about  one-half  of  the  output  of  the  company's 
saw  and  planing  mills  is  now  fir,  the  balance  Ikmiij» 
cedar,  spruce  and  pinr. 


A  good-sized  irrigation  undertaking  in  Texas  will 
he  placed  under  contract  on  December  1.  The  work 
is  to  he  done  f(.r  tin-  Ward  County  Irrigation  District, 
of  BarstOW,  Tex.,  and  will  include  the  construction  of 
about  40  miles  of  canal  and  about  15  miles  of  levee, 
the  building  of  a  dyke  or  levee  at  the  reservoir  site  and 
the  construction  of  two  dams  in  the  river,  head  gates. 

sluice  gates,  etc.  The  contract  umk  will  amount  to 
about  $325,000.    The  contract  will  be  let  with  the 

provision  that  the  successful  bidder  shall  purchase  the 
OOndfl  of  the  district. 


Bonding  Asphalt  to  Concrete 

Among  the  several  problems  to  be  met  in  the  re- 
cent construction  of  the  concrete  reservoirs  in  San 
Francisco  was  that  of  bonding  asphalt  to  concrete. 
According  to  Mr.  R.  X.  Abbott,  after  making  unsuc- 
cessful attempts  to  apply  the  asphalt  direct  to  the  con- 
crete in  various  ways,  the  expedient  of  first  painting 
the  surface  with  coal-tar  was  tried,  and  it  was  found 
that  when  applied  in  this  way  under  right  conditions 
the  asphalt  would  adhere  so  firmly  that  after  it  had 
cooled  it  could  not  he  hroken  away  without  bringing 
pieces  of  concrete  with  it.  Mr.  Abbott  states  that  in 
order  to  secure  this  result  the  concrete  surface  was 


A  part  <>(  the  eight-mile  flume  of  the  Adams  River  I. umber  Company. 


Inst  scrubbed  clean  with  a  bristle  brush,  and  over  this 
a  thin  coating  of  hot  coal-tar  was  "painted."  The  coal- 
tar  should  be  heated  in  small  quantities,  brought  just 
to  the  boiling  point,  and  then  applied  immediately. 
Heating  the  coal-tar  in  large  quantities,  which  neces- 
sitated some  delay  before  it  could  all  be  used,  did  not 
give  such  good  results,  and  the  men  were,  therefore, 
not  allowed  to  heat  more  at  a  time  than  they  could 
apply  quickly  as  soon  as  it  began  to  boil.  The  as 
phalt  was  spread  over  the  tarred  surface  in  the  usual 
manner. 


A  I  1-mile  tunnel  through  the  Caucasus  mountains 
has  been  proposed  by  a  Russian  committee.  This  tun- 
nel \yould  shorten  the  distance  between  Waldikawkas 

and  Till  is  by  aboul  90  miles 
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The  Engineer  as  a  Factor  in  Modern  Warfare 

\n  article  in  which  Lt.-Col.  Jos.  E.  Kuhn,  Corps  of  Engineers,  United 
States  Army,  discusses  the  organization,  duties  and  equipment  of  the 
technical    troops    of    the    German    army  under    actual    service  conditions.) 


WHILE  the  titanic  struggle  now  raging  in 
Kurope  is  engaging  the  attention  of  the 
whole  world,  it  may  he  of  interest  to  learn 
a  little  of  the  part  played  in  military  opera- 
tions hy  the  engineer's  art.  In  a  matter  so  serious  as 
war.  involving  the  very  existence  of  states,  it  is  in- 
evitable that  advantage  will  be  taken  of  every  resource 
of  the  arts  and  sciences  and  that  engineering  must  ob- 
viously  play  an  important  role.  In  fact,  the  very  char- 
acter of  warfare  is  profoundly  affected  by  the  achieve- 
ment in  the  several  fields  of  engineering.  To  cite  a 
tew  instances  only,  warfare  on  the  scale  now  wit- 
nessed in  Europe  would  be  impossible  without  the 
transportation  facilities  of  the  railroads  and  of  mech- 
anically propelled  vehicles,  nor  could  such  enormous 
masses  of  troops  be  directed  and  controlled  by  one 
master  mind  without  the  aid  of  the  telephone,  tele- 
graph and  wireless.  The  achievements  in  metallurgy 
and  machine  design  have  produced  the  modern  gun 
and  ritle  which  have  profoundly  influenced  cattle-field 
tactics. 

Classes  of  Technical  Troops 

It  must  be  plain  that  the  engineer's  art  plays  no 
inconsiderable  role  in  the  equipment  and  transporta- 
tion of  armies,  but  the  part  played  during  actual  cam- 
paigning, with  its  incidental  marching  and  fighting,  is 
perhaps  not  quite  so  apparent.  Briefly  stated,  cam- 
paigning consists  in  overcoming  obstacles,  sometimes 
natural,  but  more  often  due  to  the  enterprises  of  the 
enemy.  On  the  march  the  principal  obstacles  are  poor 
or  impassable  roads;  in  battle  it  is  the  fire  of  the 
enemy.  While  it  is  the  duty  of  every  soldier,  irres- 
pective of  his  branch  of  service,  to  assist  in  overcom- 
ing the  obstacles  encountered  in  campaigning,  certain 
obstacles  can  best  be  met  by  men  with  technical  train- 
ing and  technical  equipment.  To  meet  this  situation, 
the  organization  of  all  modern  armies  provides  for 
contingents  of  technical  troops.  These  technical  troops 
are  frequently  differentiated  as  pioneers,  pontoniers, 
railway  troops,  telegraph  sections,  etc.,  according  to 
the  special  technical  work  entrusted  to  them. 

In  the  German  Army,  which  may  be  taken  as  an 
example,  the  various  technical  duties  in  time  of  war 
are  divided  between  two  classes  of  troops,  one  the 
corps  of  pioneers  and  the  other  the  communication 
troops  (Verkehrstruppen).  The  former  are  strictly 
combatant  troops,  who  march  and  fight  with  the  in- 
fantry, cavalry  and  artillery.  The  latter  have  charge 
of  the  railways,  telegraph,  aircraft  and  mechanical 
transport  in  the  immediate  sphere  of  military  opera- 
tions. As  the  limits  of  this  article  will  preclude  any 
extended  description  of  the  duties,  equipment  and  or- 
ganization of  all  the  different  classes  of  technical 
troops  embraced  in  the  German  military  system,  only 
the  pioneers  will  be  further  considered. 

Organization  and  Equipment 

To  each  army  corps,  which  is  the  largest  perman- 
ently organized  unit,  there  is  assigned  normally  one 
pioneer  battalion  of  250  men.  One  company  is  at- 
tached to  each  of  the  two  divisions  constituting  the 
corps,  while  the  third  company  is  under  the  direct  or- 
ders of  the  corps  commander.   All  pioneer  companies 

•  Abstracted  from  the  Engineering  Record. 


are  armed  and  equipped  as  infantry  in  addition  to 
which  each  man  carries  on  his  person  a  portable  work 
tool,  there  being  45  picks,  110  shovels,  58  axes,  22 
hatchets  with  a  few  other  tools  to  each  company.  Be- 
sides the  portable  tools  carried  by  the  men  each  com- 
pany has  a  four-horse  tool  wagon  carrying  an  assort- 
ment of  digging  and  cutting  tools  and  a  varied  assort- 
ment of  supplies,  such  as  rope,  wire  and  nails  and  a 
two-horse  demolition  wagon  carrying  about  900  lb.  of 
explosive. 

Additional  equipment  for  the  use  of  the  pioneer 
companies  is  found  in  the  bridge  trains  accompanying 
each  division  and  corps  of  the  army,  the  personnel  o! 
which  is  furnished  from  the  train,  except  that  the 
corps  bridge  train  has  attached  to  it  a  detachment  of 
pioneers  for  the  care  of  the  equipage.  The  divisional 
bridge  train  comprises  15  wagons  carrying  pontoons, 
trestles  and  flooring,  sufficient  for  constructing  35  yd. 
of  bridge.  The  corps  bridge  train  comprises  34  wag- 
ons for  carrying  bridge  equipage,  sufficient  for  136 
yards  of  bridge.  By  combining  the  material  of  the 
divisional  and  corps  bridge  trains  each  army  corps 
of  about  25,000  men  has  sufficient  material  for  the  con- 
struction of  208  yards  of  normal  bridge.  The  bridge 
trains  do  not  ordinarily  march  with  the  pioneer  com- 
panies but  form  part  of  the  divisional  and  corps  trains, 
being  brought  up  when  occasion  requires. 

Still  further  technical  equipment  for  the  use  of  the 
pioneers  consists  of  the  searchlight  sections  attached 
to  each  army  corps.  The  latest  pattern  of  searchlight 
equipment  is  a  horse-drawn  electrical  projector  car- 
riage, the  motor  and  generator  being  carried  over  the 
front  axle  and  the  projector  with  its  telescopic  mast 
and  cable  reels  being  carried  over  the  rear  axle.  When 
in  use  the  projector  axle  is  uncoupled  from  the  gen- 
erator axle,  enabling  its  light  to  be  set  up  at  any  point 
within  a  radius  equal  to  the  length  of  cable. 

In  addition  to  the  foregoing  normal  organization 
and  equipment  of  pioneer  troops  for  army  corps  and 
divisions  special  fortress  and  siege  units  of  pioneers 
are  formed  on  mobilization  as  occasion  requires.  These 
units  are  ordinarily  regiments  of  two  or  three  battal- 
ions equipped  with  a  pioneer  siege  train  carrying  in- 
trenching, mining  and  other  tools,  building  materials, 
electric  searchlight  plant,  explosives  and  storming  ap- 
paratus. The  organization  of  the  siege  train  varies 
with  the  nature  of  the  operations  in  view. 

The  recent  tendency  in  the  German  Army  is  to 
increase  the  proportion  of  pioneers  assigned  to  corps 
and  divisions  and  certain  corps  have  already  had  their 
contingents  of  pioneers  doubled,  being  provided  with 
a  regiment  of  two  battalions. 

The  pioneers  are  selected  from  recruits  possessing 
a  knowledge  of  mechanical  trades  such  as  carpenters, 
smiths,  masons,  miners,  riggers,  or  such  as  have  know- 
ledge of  boating  and  boat  building,  the  latter  in  view 
of  the  importance  of  bridge  operations.  The  period  of 
training  of  the  pioneers  is  two  years,  the  same  as  that 
of  the  infantry.  Besides  being  well  giounded  in  the 
duties  of  an  infantry  soldier,  the  pioneers  are  thor- 
oughly taught  their  special  technical  duties,  the  prin- 
cipal of  which  are  bridge  building,  fortifications  and 
demolitions. 

The  crossing  of  an  unfordable  stream  in  the  face 
of  opposition  by  an  enemy  is  one  of  the  most  difficult 
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and  dangerous  of  military  operations  and  one  in  which 
the  pioneer  plays  a  most  conspicuous  part.  Upon  his 
technical  skill,  nerve  and  daring  depends  the  success 
of  an  attack  or  the  safety  of  a  retreat,  and  when  the 
undertaking  is  handicapped  by  swift  currents  and  by 
the  fire  of  the  enemy,  the  pioneer's  task  is  indeed  a 
most  trying  one.  In  European  terrain,  intersected  by 
numerous  streams  and  canals,  bridging  operations  are 
of  common  occurrence  in  campaigning  and,  even  if 
there  were  no  other  engineering  features  in  war,  these 
operations  alone  would  call  for  technical  troops  and 
equipment. 

During  an  advance  a  section  of  pioneers  always 
marches  with  the  advanced  guard  to  repair  or  improve 
roads  and  to  remove  obstacles  created  by  the  enemy. 
During  an  attack,  especially  on  fortified  positions, 
pioneers  accompany  the  advance  of  the  storming  col- 
umns for  the  purpose  of  clearing  the  way.  In  this 
work  high  explosives  play  a  leading  part.  On  the  de- 
fensive the  pioneers  assist  in  the  work  of  fortifying 
the  ground,  clearing  the  foreground  of  obstructions  so 
as  to  permit  of  a  clear  field  of  fire,  constructing  ob- 
stacles, such  as  wire  entanglements  and  mines,  build- 
ing or  improving  the  communications  in  rear  to  per- 
mit of  the  ready  movement  of  troops  and  artillery  and 
erecting  special  structures,  such  as  bomb-proofs,  ob- 
serving stations,  dressing  stations  for  wounded,  etc. 
If  villages  or  towns  are  to  be  defended,  the  pioneers 
loophole  the  walls,  barricade  streets,  and  provide  di- 
rect communications  inside  the  lines  by  breaching 
openings  through  walls  and  buildings. 

During  retreats  the  pioneers  are  charged  with 
blowing  up  bridges,  damaging  railroads,  destroying 
stores  and  practising  similar  operations  designed  to 
delay  the  movements  of  the  enemy.  As  time  is  the 
all-important  clement  high  explosives  constitute  the 
principal  reliance.  The  best  military  explosives  are 
those  which  are  of  solid  form  and  of  shapes  which  will 
permit  of  their  being  rapidly  and  conveniently  as- 
sembled into  larger  charges.  Picric  acid  or  trinitro- 
toluol in  the  form  of  blocks  or  cylinders  are  the  most 
suitable  explosives  and  the  ones  almost  universally 
employed  for  military  purposes. 

Sapping  During  Sieges 

In  sieges  the  duties  of  the  pioneers  become  of  para- 
mount importance.  Here  the  trench  work  must  be 
largely  done  by  them  by  the  slow  and  tedious  method 
of  gapping  which  consists  in  the  excavation  of  the 
trench  at  its  head  in  a  manner  similar  to  that  of  driv- 
ing a  tunnel.  When  the  enemy's  forts  are  reached, 
mine  shafts  and  galleries  must  be  diiven  under  them 
and  the  works  finally  blown  up.  It  is  hardly  necessary 
to  state  that  this  work  is  exceedingly  dangerous  under 
the  concentrated  fire  of  the  enemy  and  his  counter- 
moving  operations  and  that  the  casualties  of  the  pion- 
eers will  be  heavy. 

The  foregoing  reference  to  the  duties  of  the  engi- 
neer troops  in  campaigning  by  no  means  exhausts  the 
list.  It  must  be  apparent  that  they  have  no  easy 
task,  for  they  must  not  only  march  and  fight  with  the 
other  troops,  keeping  abreast  of  them  at  all  times,  but 
must  frequently  execute  laborious  tasks  for  the  benefit 
of  their  comrades,  tasks  which,  though  highly  import- 
ant,  arc  less  romantic  and  glorious  than  the  charge 
and  the  hand-to-hand  encounter. 

The  fundamentals  of  military  engineering  do  not 
differ  from  those  governing  civil  practice.  There  is, 
however,  this  difference— the  results  sought  arc  as 
often  destructive  as  they  arc  constructive,  and  econ- 
omy in  a  financial  sense  must  yield  to  economy  in  time, 
which  is  the  all-governing  consideration  in  military 


operations.  The  military  engineer  is,  however,  handi- 
capped in  his  operations  by  an  absence  of  all  the  labor- 
saving  and  efficient  machinery  and  the  variety  of 
adaptable  material  at  the  disposal  of  the  civil  engi- 
neer. He  must,  therefore,  be  all  the  more  resource- 
ful in  turning  to  his  purposes  the  scanty  resources  im- 
mediately at  hand.  One  material  he  can  always  find 
in  unlimited  quantity  and  that  is  earth  which,  in  fact, 
constitutes  his  principal  building  material  supplement- 
ed by  whatever  timber,  wire,  stone  that  may  happen 
to  be  handy.  One  thing  in  which  the  military  engi- 
neer has  an  advantage  over  his  brother  in  civil  prac- 
tice is  that  he  need  not  worry  over  property  rights. 
Under  the  stern  law  of  military  necessity  he  is  free 
to  help  himself  to  anything  which  will  answer  his  pur- 
pose and  without  fear  of  consequences. 


The  Field  of  the  Slow  Sand  Filter 

IT  is  generally  admitted  that  the  field  of  the  slow 
sand  filter  is  narrowing  while  that  of  the  rapid 
sand,  or  mechanical  filter,  is  widening.  Grant- 
ing this  we  believe  many  readers  will  appreciate 
something  definite  to  which  to  tie  in  choosing  between 
the  two  types  for  a  given  locality.  The  choice  will 
naturally  rest  in  any  case  upon  the  comparative  cost 
and  efficiency  of  the  two  types.  The  question  of  cost 
is  readily  worked  out  by  the  designing  engineer  and 
the  efficiency  to  be  expected  will  depend  upon  the 
characteristics  of  the  raw  water  to  be  filtered.  Defi- 
nite figures  on  the  latter  point  were  proposed  as  a 
guide  by  Mr.  Robert  Spurr  Weston  of  Boston,  in  dis- 
cussing the  paper  on  "Present  Day  Water  Eiltration" 
read  by  George  A.  Johnson  before  the  latest  annual 
convention  of  the  American  Water  Works  Association. 
The  following  matter  is  quoted  from  Mr.  Weston's  dis- 
cussion : 

Each  locality  has  its  problem  and  should  attempt 
its  own  peculiar  solution.  Undoubtedly,  many  slow- 
filters  were  built  and  installed  where  rapid  filters 
should  have  been  chosen.  Pittsburgh  and  W  ashing- 
ton, D.C.,  are  cases  in  point,  and  which  have  occur- 
red in  the  writer's  practice,  but  there  are  other  cases 
where  slow  filters  are  not  only  more  economical  but 
more  efficient  than  mechanical  filters,  and  some  of 
these  cases  are  where  high  rates  of  filtration  may  be 
employed  without  detriment,  because  it  is  obvious 
that  the  cost  of  slow  filters  per  million  gallons  de- 
creases rapidly  and  inversely  with  the  rate  of  filtra- 
tion. 

Generally  speaking  most  engineers  who  are  com- 
petent in  the  field  of  water  purification,  that  is.  those 
who  have  studied  the  problem  for  a  long  time  in  con- 
nection with  many  types  of  waters,  are  agreed  that 
mechanical  filters  are  best  where  the  color  is  over  50 
parts  and  the  turbidity  over  30  parts  per  million,  or 
w  here  there  are  unusual  fluctuations  in  the  character 
of  a  stream,  which  ordinarily  is  but  slightly  colored  or 
turbid.  Again,  there  are  other  cases  where  the  water 
is  so  clear  that  there  are  no  nuclei  to  start  the  coagu- 
lation of  the  applied  chemical,  upon  which  coagulation 
the  efficiency  of  mechanical  filters  depends.  To  use 
mechanical  filters  in  these  cases  may  necessitate  the 
addition  of  clay  or  other  suspended  matter  to  produce 
an  artificial  turbidity,  or  the  use  of  an  excessive 
amount  of  coagulant,  so  that  the  coagulant  will  pre 
cipitate  by  virtue  of  its  large  mass. 

Ik-fore  this  paper  was  written  the  Speaker  made 
some  studies  of  the  comparative  costs  of  slow  sand 
and  mechanical  filters  for  presentation  at  a  town 
meeting,  and  came  to  the  conclusion  that  an  average 
cost  of  $14,500  per  1,(XX).(XH)  gals,  for  mechanical  fil- 
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ters  and  a  cost  of  $100,000  per  aero  for  slow  sand  fil- 
ti-rs  were  good  average  figures.  These  figures  are 
higher  in  the  case  of  mechanical  filters  and  lower  in 
the  case  of  slow  sand  filters  than  given  hv  Mr.  John- 
son, In  Mr.  George  YY.  Fuller's  report  on  the  Mont- 
real W  ater  Supply,  dated  July  22.  1910,  tl  ie  cost  ot 
sand  filters  was  estimated  at  $33,840  and  mechanical 
filters  $21, OM  per  million  imperial  gallons  daily  capa- 
city. The  cost  of  slow  sand  filters  per  million  gal- 
lens  varies  with  the  rate,  as  the  following  tabulation, 
assuming  covered  filters  and  appurtenances  to  cost 
$100,000  per  acre,  shows: 

Rate  of 

filtration  mgd.  Cost  of  mgd. 

10    $lo.o(i(i 

  16,667 

  20,000 

I    35,000 

  33,333 

  40,000 

'The  cost  of  mechanical  plants  generally  varies 
with  the  character  of  the  water,  and  the  writer  be- 
lieves the  estimates  in  the  following  tabulation  repre- 
sents the  best  practice  in  plants  of  moderate  size.  The 
costs  include  the  necessary  subsiding  and  coagulating 
basins;  also  small  filtered  water  basin  or  pump-well: 

Character  of  water. 

Turbidity  of  color.  Cost  per  mgd. 

0  —  100  or  0  —  25  $14,000 
100  —  300  or  25  —  75  16,500 
300  upwards  or  75  upwards  18,500 

The  above  costs  are  higher  than  those  of  the 
largest  and  best  plants  constructed  under  favorable 
conditions,  but  lower  than  those  of  plants  where  un- 
usual conditions  prevail. 

\  mechanical  and  a  slow  sand  filter,  each  of  1,000,- 
000  gals,  daily  capacity,  designed  and  constructed  un- 
der the  speaker's  supervision  during  1913,  cost  $16,- 
000  for  the  mechanical  and  $18,000  for  the  slow  sand 
plant.  The  cost  of  engineering  for  the  mechanical 
filter  was  unusually  high  and  the  slow  sand  filter  was 
in  connection  with  a  deferrization  plant,  where  the 
costs  included  a  coke  trickier,  15  ft.  high  and  30  ft. 
in  diameter,  and  where  the  filter  operated  at  10,000,- 
000  gals,  daily  rate. 

In  the  paper  under  discussion  many  references 
have  been  made  to  the  hygienic  efficiencies  of  plants 
treating  waters  which  have  been  disinfected  with 
chlorine,  and  in  many  cases  these  have  been  com- 
pared with  waters  which  have  not  been  so  treated. 
The  cost  of  sand  filtration  depends  upon  trie  rate.  In 
the  early  days,  as  will  be  remembered,  slow  filters  were 
designed  at  rates  of  2,650,000  gals,  per  acre  per  diem, 
and  less,  this  rate  being  the  German  official  rate  of 
100  vertical  millimeters  per  hour.  If  bleaching  pow- 
der be  used  to  sterilize  the  effluent,  there  is  no  reason 
why  this  rate  cannot  be  raised  much  higher  than  6,- 
000,000  gals,  per  acre,  which  is  the  maximum  in  ord- 
inary present  day  practice. 

Apart  from  the  cost  and  efficiency  factors  in  some 
cases,  the  speaker  is  in  hearty  agreement  with  the 
conclusions  of  Mr.  Johnson's  paper,  namely,  that  the 
mechanical  filter  is  an  efficient  and  reliable  sanitary 
machine,  one  that  will  reduce  the  death  rate  due  to 
water-borne  diseases.  It  is  true  that  the  zone  in  which 
slow  filters  are  used  is  narrowing,  while  that  in  which 
mechanical  filters  are  used  is  broadening,  but  the 
speaker  still  contends  that  there  is  still  a  field  for  the 
slow  filter,  namely,  where  clear  waters  have  to  be 
purified  and  where  local  conditions  make  the  cost  of 


water  furnished  by  the  slow  filter  less.  In  comparing 
the  efficiency  and  economy  of  the  two  types,  one 
should  use  the  same  basis.  One  should  not  compare 
tlu-  efficiency  of  filters  where  the  effluent  is  sterilized 
with  those  where  no  sterilizing  chemicals  are  used. — 
luigineering  and  Contracting. 

English  Specifications  for  a  Bituminous  Con- 
crete Mixing  Plant  and  Details  of 
the  Acceptance  Test 

AN  abstract  of  the  specifications  used  in  purchas- 
ing a  plant  for  preparing  bituminous  con- 
crete and  a  description  of  the  acceptance 
test  used  is  given  by  W.  H.  Grieves  in  a 
report  to  the  Urban  District  Council  of  Surrey  (Eng- 
land) published  in  the  London  Surveyor.  The 
adaptability  of  the  plant  to  work  in  hand  is  also  dis- 
cussed. 

Plant  Required 

The  following  is  a  short  specification  of  the  plant 
for  bituminous  material : 

One  Coleman's  patent  stone  and  sand  drier,  con- 
sisting of  one  5  to  6  h.p.  gasoline  engine,  with  water 
tank  and  fittings  complete ;  one  drier  and  furnace 
capable  of  drying  and  heating  to  a  temperature  of  at 
least  400  degrees  F. ;  stone,  slag,  sand,  clippings,  or 
any  other  similar  material  for  bituminous  road  mak- 
ing, and  including  all  pulleys  and  fittings  and  ele- 
vator. The  whole  mounted  on  a  steel  frame,  lock,  steel 
wheels  and  axles  of  sufficient  strength  to  carry  the  re- 
quired load.  The  machine  to  be  fitted  with  brake  and 
draw-bar. 

The  total  output  of  bituminous  compound  of  the 
above  machine  is  guaranteed  to  be  approximately 
40  to  60  tons  per  day,  according  to  weather  conditions. 

One  Coleman's  mixer,  mounted  on  steel  frame,  fore- 
carriage  and  lock  with  steel  wheels  and  axles,  the 
mixer  elevated  to  a  sufficient  height  to  allow  the  ma- 
terial to  empty  into  a  cart. 

One  enclosed  elevator  for  lifting  the  material  into 
measuring  bin,  with  the  necessary  raised  platform  for 
men  to  work  upon. 

One  10  h.p.  gasoline  engine,  with  water  tank  and 
fittings. 

One  small  hand  winch  and  wire  rope  for  elevating 
bitumen. 

One  measuring  bin  of  1,000  to  1,500  lbs. 

Brake  fitted,  and  mixer  supplied  complete  with 
draw-bar.  The  above  machine  is  capable  of  thorough- 
ly mixing  the  material  with  the  bitumen  at  the  rate 
of  about  1,500  lbs.  in  three  to  four  minutes. 

The  total  cost  of  the  machinery  would  probablv  be 
about  $4,500. 

The  main  idea  is  that  the  sand  should  not  only  be 
absolutely  dry,  but  it  must  be  heated  to  a  tempera- 
ture not  exceeding  180  degrees  C. 

Work  to  be  Accomplished 

Assuming  that  the  machine  could  be  worked  150 
days  in  the  year  at  40  tons  per  day,  it  would  turn  out 
0,000  tons  per  annum.  Allowing  for  1  foreman,  2  men 
feeding  the  machine,  2  mixing,  1  man  at  the  bitumen 
tank,  1  engine  driver,  2  men  wheeling,  3  men  laying 
the  material,  the  cost  of  sand,  bitumen  and  filler,  and 
adding  charges  for  maintenance,  haulage,  deprecia- 
tion, depot  rents  and  steam  rolling,  the  cost  per  ton 
would  equal  about  50  to  60  cents  per  square  yard. 

The  cost  of  the  main  roads  already  repaired  amount- 
ed to  over  $30,000.  There  still  remains  to  be  repaired, 
on  the  main  roads,  an  area  of  24,870  sq.  yds.,  which. 
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at  $1.20  per  square  yard,  would  cost  $29,844.  Putting 
the  cost  of  the  new  method  at  the  higher  figure  of  60 
cents  per  square  yard,  this  would  amount  to  $14,- 
922,  effecting  a  saving  of  about  $15,000,  or  more  than 
enough  to  pay  the  cost  of  the  machinery  three  times 
over.  The  machinery  could  also  be  used  for  mixing 
tar  or  asphalt  macadam,  and  for  this  purpose  stone 
taken  up  from  other  roads  could  be  used  in  addition  to 
new  stone. 

The  following  test  of  the  machinery  was  made  at 
the  manufacturers'  works  in  the  presence  of  a  sub- 
committee appointed  by  the  council  for  the  purpose : 

Wet  sand  was  put  into  a  measure  3  ft.  6  in.  square 
by  9  in.  deep,  and  then  put  into  the  drier,  and  immedi- 
ately came  out  of  the  drier  at  a  temperature  of  360 
degrees  F.  Within  5l/2  minutes  750  lbs.  were  put 
through  the  machine,  and  came  out  at  a  temperature 
of  600  degrees  F. 

A  second  lot  was  put  in,  to  which  4  gals,  of  water 
was  added  to  the  already  wet  sand,  and  within  1^2 
minutes  this  was  turned  out  of  the  machine  at  a  tem- 
perature of  500  degrees  F.  The  temperature  of  the 
wet  sand  before  it  was  put  in  was  70  degrees  F.  One 
man  fed  the  mixer  with  750  lbs.  in  seven  minutes.  Or- 
dinary sand  on  a  dry  day  was  then  put  in,  and  the 
750  lbs.  was  passed  through  the  machine  in  Zl/2  min- 
utes at  a  rising  temperature  of  over  400  degrees  F.  In 
the  combined  stone  and  sand  drier  2  tops  of  wet  lime- 
stone macadam  were  put  through  the  machine,  and 
after  remaining  in  the  same  for  ten  minutes,  came  out 
at  470  degrees  F. ;  2,100  to  2,200  lbs.  of  sund  were  pass- 
ed through  this  machine  in  8*4  minutes,  and  came  out 
at  a  temperature  of  465  degrees  F. 

This  mixer  will  discharge  1,000  to  1,500  lbs.  in 
three  minutes. 

Stone  revolves  in  this  machine  at  the  rate  of  14 
miles  per  hour,  and  sand  at  the  rate  of  25  miles  per 
hour. 


Bricklaying  Costs  for  5  to  [O-Ft.  Brick 
Sewers  at  St.  Louis,  Mo. 

AN  attempt  to  standardize  bricklaying  methods 
in  sewer  construction  so  as  to  secure  the 
_,  greatest  efficiency  at  each  step  of  the  work 
was  recently  made  in  St.  Louis.  The  con- 
tract on  which  this  attempt  was  made  was  for  the 
third  section  of  the  Claise  Creek  Joint  Sewer,  which 
was  carried  out  by  the  American  Contracting  Com- 
pany. This  contract  consisted  of  7,370  ft.  of  brick 
sewer,  varying  from  5  to  10  ft.  in  diameter  and  from 
13  to  IS  in.  in  thickness.  The  total  amount  of  brick- 
work was  10,2f>4  cu.  yd.,  consisting  of  (>,o(X)  cu.  yd. 
c< •  1 1 1 1 1 1 •  hi  and  f>M  cu.  yd.  "t'  vitrified  brick  masonrj  i  t" 
line  the  invert  for  the  dry-weather  flow). 

It  was  found  that  by  planning  the  work  so  that  a 

certain  number  of  bricklayers  could  In-  constantly  cm 

ployed,  the  best  nun  could  be  kept.  The  importance 
of  this  feature  is  nearly  always  underestimated  bv  con 
tractors.  The  difference  between  the  work  done  by  a 
good  man  and  an  average  man  is  at  least  10  pe  r  cent., 
and  where  full  time  can  be  made  the  very  best  men 
arc  obtainable. 

I  Iu-  nexl  step  was  to  get  the  maximum  of  work 
from  the  bricklayers.    I  his  meant  not  harder  work, 
but  eliminating  lost  motion:  The  essentials  were  pro 
per  working  room,  sufficient   materials  in  the  righl 
place,  and  safe  working  conditions     Solving  each  of 

'  Hy  <:,  I,.  Kirnch.  SI.  l.miK  Mo..  In  tin-  KiitfiniM-rliitf  Hcicnl. 
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these  problems  required  much  experiment.  Too  many 
or  too  few  bricklayers  in  a  given  space  was  found  to 
be  equally  expensive.  Materials  in  the  right  quantity, 
just  when  needed,  make  it  unnecessary  for  a  $9-a-day 
bricklayer  to  wait  for  a  $2.50  laborer. 

The  principle  of  "safety  first"  was  found  to  be  of 
more  importance  than  merely  a  humanitarian  measure. 
Accidents  demoralize  efficient  work,  and  a  little  extra 
care  and  expense  along  this  line  will  more  than  pay 
for  itself.  For  example,  brick  baskets  were  used  in- 
stead of  slings,  and  only  material  immediately  to  be 
used  was  allowed  on  scaffolding. 

The  elimination  of  useless  labor  was  one  of  the 
greatest  problems.  Mortar  was  mixed  by  machinery 
at  a  cost  of  less  than  lc  per  cu.  yd.  for  power.  Great 
care  was  taken  to  have  this  mortar  of  just  the  proper 
consistency.  It  was  found  that,  everything  else  being- 
equal,  the  day's  work  could  be  increased  2  or  3  per 
cent,  by  having  the  mortar  exactly  right  all  the  time. 
The  mortar  was  dumped  directly  from  the  machine 
into  barrows  and  then  poured  into  chutes.  Thus  the 
bottom  man  had  only  to  direct  the  mortar  into  the 
boxes  below.  Mortar  mixers  and  mortar  lowcrers  were 
stored  as  close  to  the  ditch  as  possible  and  in  the 
same  quantity  as  would  be  used  in  that  length  of 
sewer. 

The  job  was  started  November  4,  1913,  and  finish- 
ed August  IS,  1914. 

The  cost  data  are  based  on  the  following  prices  for 
labor  and  material  delivered  : 

liiicklaycr   $1.12J£  per  In. 

'-abor   0.31  per  lir. 

Urick    common   8.50  per  M. 

Urick    vitrilied   10.50  per  M. 

Cement   1.4(1  per  l.l.l. 

•sand   0.85  per  cu.y.l. 

Electricity   o.ln  per  Icw.lir. 

The  constants  for  each  cubic  yard  of  brick  were: 

430  common   brick  at    $N..~>0  $3.66 

338  vitrilied   brick   at    10. "ill  5.58 

0.65  bbl.  cement  at   1.40  o.oi 

0.35  cu.  yd.  mortar  at   0>0  0.30 

0. 10  kw.hr.  at   n  pi  q  qj 

The  mortar  was  1  part  cement  to  3  parts  sand. 

This  makes  the  material  cost  $4.SS  per  cu.  yd.  for 
common  and  $6.80  per  cu.  yd.  for  vitrified-brick  ma- 
sonry. 


'he  monthly 

rect  irds 

were  as 

follows  : 

Cubic  yards 

laid 

<  lost  per  cu 

.  y.l. 

Per  day 

of  s  hr.  per 

Tot  nl 

Total 

.Month  ( 

oinnion  Vitrilied  l.iirklax  or  Labor  common 

vitrilied 

Nov., 

1018 

70s 

58 

0 . 3 

$2 . 20  $7.13 

$9.05 

Dec, 

1913 

till. 

00 

111  s 

2.02  6.90 

8 . 82 

Jail, 

191 1 

L260 

S7 

11.7 

1.90  C.78 

8.70 

Feb., 

mil 

on 

l 

12.0 

3.1 10  7..VS 

0.80 

Mar., 

mo 

110 

in:, 

1.90  6.78 

8.70 

Apr.. 

1011 

1132 

78 

1  1  s 

1.7s  0.00 

8. 5S 

May. 

101  1 

070 

OS 

u.o 

2.24          7  12 

0.04 

June, 

101  1 

into 

7"! 

9.1) 

2  2(1  7.11 

0.06 

July. 

101  1 

1012 

133 

12.6 

1  77  6.60 

.s.r>7 

Ann. , 

101  1 

Oil) 

•13 

8.0 

2.00  7.53 

0.4fi 

9000 

004 

yd.  per  bricklayer 

per  day  of  S 

$11.05 

vitrilied  s.s2 

The  high  cost  of  labor  in  May  is  due  to  tunnel 
work  at  night,  when  double  time  Was  paid  to  brick- 
layers. The  high  cost  for  June  is  due  to  had  working 
conditions,  where  frequent  cave  ins  caused  much  de- 
lay. I  he  last  month's  figures  are  not  significant,  as 
the  best  men  had  left  for  other  jobs  and  lots  of  clean- 
ing up  was  necessarv. 
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Comparative  Costs  of  Three  Types  of 
Foundation  Construction 

Till'".  Boston  &  Maine  R.  R.  has  recently  com- 
pleted the  construction  of  a  very  large  group 
of  shop  buildings  at  Billerica,  Mass.,  com- 
prising in  all  10  large  structures.   This  is  one 
of  the  largest  railroad  shops  in  New  England. 

The  soil  conditions  on  the  site  of  this  work  con- 
sisted  of  a  surface  soil  of  sand  and  peat  underlaid  by 
a  water-hearing  sand.  When  the  engineers  were  con- 
sidering the  design  of  foundations  for  these  buildings 
they  investigated  three  types  of  construction,  viz.: 

1.  Concrete  piers  carried  down  in  open  caissons  to 
firm  strata. 

J.  Wooden  piles  cut  off  at  ground  water  level  and 
capped  with  concrete  piers. 

3.  Concrete  piles  driven  from  the  surface  of  the 
ground  and  capped  there. 

A  comparative  estimate  of  cost  of  the  above  three 
types  of  construction  showed  a  very  large  saving  in 
favor  of  concrete  piles,  and  this  type  of  construction 
was  actually  used. 

COMPARATIVE  COSTS 
Concrete  Pier 

Excavation,  pumping  and  backfill   $  90.00 

Sheeting  and  bracing   100.00 

Concrete,  18.5  cu.  yds.  at  $7.50    138.75 

Total  cost   $328.75 

Wooden  Pile  Pier 

Excavation,  pumping  and  backfill   $  40.00 

Sheeting  and  bracing   60.00 

Concrete,  17.5  cu.  yds.  at  $7.50   131.25 

16  wooden  piles  at  $5.00    80.00 

Total  cost   ...  $311.25 

Concrete  Pile  Pier 

Reinforced    concrete    cap    (including  excavation), 

6  2-3  cu.  yds.  at  $9.00   $  60.00 

8  concrete  pedestal  piles  at  $15.00    120.00 

Total  cost  ...        ..,  ...   $180.00 

The  design  for  a  typical  pier  in  this  work  based 
on  the  three  above  mentioned  types  of  construction  is 


given  in  Fig.  1,  and  the  accompanying  table  gives  the 
estimated  cost  for  the  foundations  of  this  typical  col- 
umn for  the  three  types  considered.  These  compara- 
tive designs  and  estimates  show  the  method  by  which 
in  any  particular  case  investigation  may  be  made  to 
determine  which  is  the  most  economical  type  of 
foundation  to  use. 

Contract  for  the  foundation,  including  piles  and 
capping,  was  let  to  the  MacArthur  Concrete  Pile  & 
I'oundation  Company.  About  3,000  pedestal  concrete 
piles  were  driven,  together  with  a  large  amount  of  re- 
inforced concrete  capping. — Concrete  Cement  Age. 


The  Cedar  River  dam  at  the  water  supply  for  the 
city  of  Seattle,  Wash.,  was  finished  November  2,  and 
two  days  later  the  rock  tunnel  was  completed.  The 
expenditure  for  the  work  has  been  $1,470,000.  The 
storage  basin  has  a  capacity  of  5,200,000,000  cu.  ft. 
Preliminary  work  was  started  July  1,  1910,  and  the 
work  was  under  the  direction  of  the  city  engineering 
department  up  to  July  1,  1913,  when  a  contract  for 
completion  was  awarded  to  the  Nettleton-Bruce-Es- 
chbach  Company  for  about  $700,000.  The  height  of 
the  dam  is  160  ft.  above  the  bed  of  the  Cedar  River 
and  its  length  at  the  crest  is  about  1,000  ft. 


In  a  Belgian  publication,  Union  des  Ingenieurs  de 
Louvain,  the  possibilities  of  cement  in  a  new  field  are 
brought  out.  Who  would  have  ever  thought  that 
there  would  be  anything  in  common  between  the  au- 
tomobile industry  and  that  of  concrete  masonry  con- 
struction? Yet  the  supposition  is  not  so  strange  and 
is  verified  in  the  statement  of  a  recent  experiment  that 
has  been  made  by  one  of  the.  leading  carriage  con- 
cerns in  Paris  which  is  building  its  automobile  bodies 
out  of  a  plastic  amalgam  of  concrete  and  cork  poured 
around  a  metallic  trestle  stretched  between  wooden 
frames  corresponding  to  the  architectural  lines  of  an 
automobile  body.  When  completed  this  body  does 
not  differ  from  those  in  ordinary  use,  but  this  method 
of  manufacture  permits  the  lines  to  be  better  estab- 
lished, the  angles  to  be  rounded  and  makes  practical 
a  body  much  lighter  than  does  the  ordinary  wood  and 
steel  construction. 
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Fig.  1— Comparative  design  for  three  types  of  foundation  construction 
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The  Value  of  System  in  Contract  Work 

Details  of  Organization  Which  Make  for  Success— Advantage 
of  Timing  Construction — Suggested   Form   of  Sub-Contracts 


HOW    does    a    successful    contractor  plan  his 
work — by  days — by  weeks — by  jobs?  To 
tell  that,  in  detail,  is  itself  a  pretty  big  con- 
tract, and  isn't  the  easiest  thing  in  the  world 
to  do ;  but  I  have  handled  a  few  big  contracts  in  my 
time,  and  this  may  not  be  too  difficult. 

I  am  the  senior  member  of  a  more  or  less  success- 
ful contracting  firm  in  a  certain  good-sized  city  on  the 
Ohio  River;  and  while  we  haven't  got  everything 
figured  down  to  the  finest  possible  point,  yet  there  are 
a  number  of  things  which  might  be  said  to  constitute 
our  system,  our  plan,  of  doing  business,  and  which  we 
never  deviate  from. 

To  begin  with,  the  work  is  divided  between  my 
partner  and  myself,  according  to  that  which  we  can 
do  best.  He  is  possibly  the  better  superintendent,  and 
he  therefore  attends  to  all  the  outside  work,  making 
the  round  of  all  jobs  which  we  have  under  construc- 
tion, seeing  that  material  is  on  the  ground  and  the  like 
— all  the  numerous  details  that  come  up  and  have  to 
be  seen  to,  in  spite  of  the  fact  that  we  have  a  capable 
superintendent.  I  handle  the  office,  making  up  esti- 
mates, attend  to  the  payment  of  bills,  the  correspond- 
ence, and  all  that  sort  of  thing.  And  we  are  both  kept 
busy  enough,  too.  I  don't  mean  that  I  never  oversee 
any  of  the  work,  nor  that  he  never  makes  a  contract 
or  helps  figure  and  estimate  on  a  job ;  but  I  do  mean 
that  we  make  it  a  point  not  to  be  on  the  same  job,  at 
the  same  time — that's  where  the  system  comes  in. 

We  figure  that  one  of  us  can  do  a  thing,  in  most 
cases,  just  about  as  well  as  both  of  us  together  could 
do  it,  and  that  it  would  therefore  be  poor  business  to 
waste  the  time  of  one  of  us  helping  the  other  to  do  a 
tiling  which  he  could  do  alone.  The  only  exception 
to  this  is  one  hour  of  the  day — the  noon  hour.  We 
make  a  rule  to  lunch  together  whenever  it  is  practic- 
able, because  we  have  found  it  a  good  idea  to  get  to- 
gether at  that  time,  when  things  are  somewhat  re- 
laxed, and  have  a  talk  while  we  eat.  It's  a  good  time 
to  untangle  little  matters  that  have  come  up,  and  then 
each  can  get  any  advice  he  wants  of  the  other.  It  is 
a  sort  of  council  of  war,  where  plans  can  be  laid  and 
courses  of  action  decided  upon,  whenever  necessary; 
and  we  both  go  back  to  work  feeling  that  we  arc  not 
alone— that  we  have  a  good  man  behind  us! 

Then,  wc  always  save  some  time  that  others  waste, 
not  to  mention  incidental  damage  to  materials,  by  not 
being  in  too  much  of  a  hurry  to  start  on  a  job.  That 
may  sound  somewhat  peculiar,  but  it  is  the  exact  idea 
I  wan  to  convey.  Very  frequently,  in  fact,  nearly  all 
the  time,  as  soon  as  the  plans  and  specifications  are 
Complete  and  the  contract  is  made,  the  owner  is  in  a 
wild  rush  for  the  work  to  begin,  lie  sees  110  reason 
for  an  instant's  delay,  and  is  utterly  unable  to  under- 
stand why  the  fool  contractor  stands  around  with  his 
hands  in  his  pockets  and  waits  for  days  and  pOSSiblv 
weeks,  before  beginning  the  job. 

The  point  is,  of  course,  that  we  are  not  Standing 
around  with  our  hands  in  our  pockets,  by  any  means. 
Why  begin  excavation  on  a  medium  sized  or  small 

building  in  such  a  time  that  it  will  be  finished  long 

before  your  foundation  material  <..nld  be  on  hand,  and 
*  By  G.  Grain,  Jr.,  in  The  National  llnlldor. 


be  caving  and  possibly  filling  with  water  in  the  mean- 
time? Or,  what  is  more  usual,  why  complete  your 
foundation,  and  have  your  basement  open  to  the  wea- 
ther, before  you  have  completed  arrangements  for  the 
delivery  of  frames,  so  that  the  job  can  go  right  on  up? 
The  same  thing  applies  where  there  is  any  particular 
kind  of  brick  to  be  used,  especially,  of  course,  if  it  is 
in  the  nature  of  a  special  order.  And  mill  work  should 
be  ready  at  the  time  when  it  is  needed,  in  order  to  pre- 
vent delay  in  the  work,  having  men  on  your  hands  idle 
half  of  their  time.  That  sort  of  thing  eats  into  profits, 
and  is  entirely  useless.  A  little  foresight  is  all  that  is 
necessary.  The  delivery  of  every  scrap  of  material 
can  be  arranged  for  in  advance,  to  be  on  the  ground 
just  when  it  is  necessary,  according  to  a  definite  pro- 
gram ;  and  yet  I  have  seen  builders  who  neglected  this 
first  essential  to  a  successful  job. 

Where  the  material  required  is  such  that  it  has  to 
be  ordered  specially,  and  always  where  it  must  come 
from  out  of  the  city,  I  take  particular  pains  to  see  that 
there  will  be  no  hitch  in  delivery— that  is,  none  that 
will  leave  me  without  legal  recourse.  If  it  is  a  small 
quantity,  I  usually  order  it  at  once,  and  have  it  de- 
livered, as  the  certainty  of  having  it  on  hand  makes 
the  immediate  investment  worth  while.  If  it  is  a  large 
quantity,  however,  I  make  a  formal  contract,  and  have 
a  penalty  clause  just  like  that  which  is  contained  in 
our  contract  with  the  owner,  so  that  if  the  factory, 
or  quarry,  or  whatever  it  is,  falls  down  on  its  contract! 
we  are  protected. 

It  goes  without  saying  that  we  have  at  hand  on 
each  job  complete  detailed  plans  and  specifications, 
ready  for  reference  all  the  time.  In  addition  to  these, 
however,  we  also  have  a  complete  set  of  the  sub-con- 
tracts made,  so  that  the  superintendent  and  foreman 
on  the  job  can  at  once  ascertain  what  sub-contractor 
is  responsible  for  any  part  of  the  work  or  material,  at 
any  time  the  information  becomes  nccessarv. 

A  Suggested  Form 

Our  sub-contracts,  by  the  way,  arc  made  up  on  a 
form  which  we  have  devised,  which  wc  think  is  pretty 
good.  On  one  side  wc  have  a  short  proposal  blank, 
running  about  this  way,  with  date-line  and  address: 
<  ientlemen  : 

Wc  propose  to  furnish  all  materials  and  labor  and 

the    for  the  job,  or 

building,  located  on   street,  between 

 and  streets,  being  No  

in  the  City  of  County  of  *  

and  State  of    said  'work  and  materials 

t«.  be  in  accordance  with  the  plans  and  specifications 

as  prepared  by  Architect,  and  in  order 

that  there  may  be  110  misunderstanding,  wc  will  fur 
ther  state  (here  is  a  blank  space  for  such  further  re 
marks  as  may  he  deemed  nccessarv).     For  the  sum 

«>f    Dollars. 

We  agree,  upon  written  notice  from  you,  to  start 

the  work  within    days  after  receipt  of  said 

notice,  and  push  said  work  to  completion  as  rapidh 
as  possible. 

The  blank  has  space  for  the  sub-contractor's  sig- 
nature and  an  acceptance  line  for  us.    On  the  other 
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Bide  of  this  form  arc  eight  ruled  spaces,  all  just  alike, 
under  the  following  printed  lines: 

"Received  of  (our  firm)  partial  payments  on  ac- 
count of  work  and  material  as  per  contract  on  the  re- 
verse side  as  follows :" 

And  in  each  space  is  room  for  the  date,  signature 
of  the  firm,  and  the  amount  of  the  partial  payment. 
At  the  bottom  is  a  slip,  which  can  he  detached  by  a 
perforation,  in  which  to  sign  a  receipt  and  release  in 
full,  when  all  payments  are  made.  The  detailed  state- 
ment of  partial  payments  is  filed  alphabetically  under 
the  name  of  the  sub-contractor,  with  all  other  matter 
relating  to  his  contract,  and  the  slip  is  turned  over  to 
the  owner,  or  placed  in  his  file,  as  evidence  that  the 
property  is  clear  of  liens  on  the  part  of  sub-contractors. 

It  might  be  mentioned  here  that  there  is  but  one 
check-book  out  of  which  drafts  are  made  on  the  firm 
account,  and  that  is  kept  in  the  office.  Our  pay-roll, 
of  course,  is  handled  by  one  check,  and  the  men  get 
their  money  in  cash,  in  the  usual  pay-envelope.  I  have 
known  contracting  firms,  though,  who  never  knew 
w  here  they  stood  on  a  job,  because  two  or  three  mem- 
bers were  issuing  checks  here  and  there,  and  it  was 
simply  impossible  to  keep  any  track  of  them. 

We  have  a  bookkeeping  system  which  enables  us 
to  know  to  a  cent  what  a  job  has  cost  us,  and  that  is 
considerably  more  than  some  men  know  ;  and  yet  it  is 
absolutely  necessary,  in  order  for  the  contractor  to 
find  out  what  his  profit — or  loss — is,  as  the  case  may 
be.  We  have  three  ledgers,  in  one  of  which  is  re- 
corded all  that  we  buy,  with  the  credits  to  us  by  re- 
turn of  material  and  cash  payments ;  in  another,  the 
materials  put  into  the  job,  and  payments  made  to  sub- 
contractors for  work  and  material;  and  in  the  third, 
our  accounts  with  the  owners.  There  are  appropriate 
accounts  in  the  first  two  ledgers  for  every  head  under 
which  expenditures  on  a  building  may  fall,  and  not  a 
cent  is  spent  for  even  carfare  that  is  not  properly 
charged.  W  hen  we  get  through  a  job  we  know  just 
what  we  have  spent,  and  we  know  just  what  we  have 
spent  it  for;  we  know  what  we  have  received  in  pay- 
ment for  the  work.  And  from  these  facts,  it  isn't 
hard  to  discover  just  how  we  stand  on  the  job. 


Securing  Good  Work  from  Men 

HOW  do  you  make  men  work?"  a  prominent 
contractor  was  asked  recently.  "I  don't 
make  them  work,"  he  replied — and  that  is 
probably  the  reason  of  his  success  with  men 
— they  work  of  their  own  accord,  work  because  they 
respect  him  and  because  they  like  his  treatment  of 
them,  his  sympathetic  though  firm  leadership,  his  loy- 
alty and  fairness.  There  are  all  kinds  of  men  and  all 
kinds  of  results  to  be  obtained  from  employing  them. 
Some  are  profitable  for  their  employers,  otners  are  not. 
Many  are  willing  to  work  and  some  willing  to  shirk 
and  the  difference  betweeen  working  and  shirking  is 
frequently  the  difference  between  profit  and  loss  for 
the  employer,  says  a  writer  in  Building  Progress. 

All  employers  are  concerned  about  the  same  pro- 
position— how  to  make  profit  out  of  men.  Many  in 
business  for  years  have  not  discovered  the  way  to 
make  labor  pay,  though  other  employers  have  solved 
the  problem  comparatively  easily.  Why  does  one  firm 
get  good  work  out  of  its  men  when  another  firm  is  al- 
ways up  against  it  when  it  comes  to  labor?  Why  is 
it  that  one  employer  has  no  labor  troubles  and  another 
is  in  hot  water  all  the  time  though  apparently  both 
treat  men  equally  well?  The  first  requisite  for  loyal 
labor  is  being  loyal  to  yourself.  No  man  who  hires 
another  can  expect  to  get  any  better  treatment  than 


lie  gives,  and  if  he  shows  a  disposition  to  treat  his 
men  any  less  than  well  he  may  reasonably  expect  poor 
work  from  them.  Almost  every  builder  has  at  one 
lime  or  another  been  a  hired  man  and  he  need  take 
but  a  few  moments  of  reflection  to  recall  the  jobs  he 
held  which  were  of  most  profit  to  himself  and  his  em- 
ployer. Any  builder  who  can  call  back  to  his  mine 
some  of  the  early  jobs  before  his  own  shingle  was 
hung  out  will  remember  that  he  did  the  best  work  for 
that  employer  who  treated  him  with  most  fairness, 
and  this  work,  you  may  be  sure,  was  profitable  for 
employer  and  employed. 

Contrary  to  the  opinion  of  many,  labor  is  practical- 
ly an  exact  science.  Wages  are  fixed  in  advance  and 
every  builder  of  experience  knows  about  how  much 
work  he  may  expect  as  the  result  of  each  day's  labor. 
In  checking  labor  items  this  is  the  first  computation  to 
make — how  much  is  a  fair  day's  work?  After  having 
done  this,  contractors  should  expect  good,  average  effi- 
ciency from  every  one  in  their  employ,  well  up  to  the 
standard  day's  work  they  know  men  are  capable  of, 
under  right  conditions.  Mechanics  who  drop  below 
this  efficiency  will  bear  watching  and  a  builder  should 
keep  tab  on  his  men  to  the  extent  that  he  may  know 
whether  they  are  keeping  up  to  the  mark  or  not.  Many 
contractors,  recognizing  the  necessity  of  examining  in- 
to the  efficiency  of  their  men,  keep  a  card  index  record 
of  each,  marking  every  man  a  certain  percentage  at 
the  end  of  every  week's  work. 

,  There  are  various  ways  to  keep  men  up  to  their 
right  degree  of  efficiency.  Many  builders  have  found 
it  pays  to  watch  carefully  to  see  that  no  workers  are 
taking  unnecessary  steps  or  using  false  motions  in 
executing  work.  One  builder  discovered  that  the 
lengthening  of  a  gangway,  making  it  one  plank  longer, 
produced  30  wheelbarrows  of  concrete  a  day  more 
than  formerly,  as  the  gangway  was  made  less  steep 
and  men  could  heap  the  barrows,  carrying  more  at 
greater  speed.  Workmen  had  made  this  gangway 
themselves,  but  with  poor  judgment.  When  the 
change  was  made  they  were  themselves  pleased,  as  it 
took  less  effort  to  climb  up.  Mixing  concrete  by  ma- 
chinery is  now  known  to  be  the  best  way  to  get  the 
largest  amount  of  material  properly  mixed,  and  the 
installation  of  a  concrete  mixer  has  put  dollars  into 
many  a  builder's  pockets  besides  earning  him  the  grati- 
tude of  his  men.  Even  after  a  mixer  is  installed  one 
builder  will  produce  his  concrete  at  less  cost  per  yard 
than  a  competitor,  because  he  scientifically  arranges 
a  scaffolding  so  that  loading  and  unloading  is  as  auto- 
matic as  possible.  One  machine  properly  arranged 
will  eat  up  a  constant  string  of  wheelbarrowfuls  of  ma- 
terial, and  it  has  been  found  in  most  localities  that 
hand  mixing  is  no  longer  profitable,  however  cheap 
labor  may  be. 

The  foreman  is  the  key  to  many  a  builder's  bank- 
account,  though  frequently  builders  do  not  realize  it. 
An  efficient,  loyal  foreman  is  the  most  important  acqui- 
sition to  any  contractor's  staff,  and  when  a  foreman  is 
secured  who  is  really  a  winner  the  contractor  had  bet- 
ter love  him  like  a  brother.  Probably  more  wrecks 
in  the  contracting  business  are  caused  by  inefficient 
foremen  than  from  any  other  cause.  Your  foreman 
can  be  so  firm  so  long  as  he  is  fair  and  yet  be  popu- 
lar with  men.  In  truth,  workmen  are  inclined  to  re- 
spect firmness  wherever  found,  firmness  tempered 
with  justice.  It  seems  to  be  a  characteristic  of  human 
nature  everywhere  to  admire  a  real  leader,  and  that  is 
what  your  formen  should  be,  a  leader — a  captain  who 
gets  the  utmost  efficiency  out  of  the  squad  under  his 
command,  gets  it  by  executive  ability  and  tact. — Build- 
ing Progress. 
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The  Hennebique  System  of  Ferro-Concrete 

Construction  

A  Description  of  Noteworthy  Buildings  Erected  at  the  Coast,  Prefaced  by  a  Sketch  of  the 
Origin  and  Growth  of  the  Pioneers  of  This  System,  Messrs.  L.  G.  Mouchel  &  Partners 


SOME  seventeen  years  ago,  the  late  Louis  Gustavc 
Mouchel,  a  former  French  Government  Engi- 
neer who  had  settled  in  South  Wales,  undertook 
the  introduction  of  the  Hennebique  System  oi 
Ferro-concrete  into  Great  Britain  and  established  the 
civil  engineering  practice  which  has  been  continued  to 
the  present  day  by  his  successors,  Messrs.  L.  G.  Mou- 
chel &  Partners. 

In  the  early  days  of  his  enterprise,  ferro-concrete 
was  practically  unknown  in  the  United  Kingdom  and 
Mr.  Mouchel  had  to  encounter  serious  opposition,  but 
this  has  long  since  been  swept  aside  by  the  advantages 
attendant  in  the  employment  of  ferro-concrete  con- 
struction. 

Among  the  first  important  works  executed  from 
the  designs  of  Mr.  Mouchel  were  Harbor  Works  at 
Southampton,  granary  and  flour  mills  at  Swansea,  jet- 
ties and  warehouses  at  Liverpool,  and  railway  ware- 
houses in  London  and  elsewhere.  During  the  first  five 
years  of  his  career  as  a  ferro-concrete  engineer,  Mr. 
Mouchel  secured  commissions  for  the  design  and  erec- 
tion of  some  fifty  structures,  many  of  considerable 
magnitude,  and  the  confidence  engendered  by  these 
speedily  led  to  the  far  wider  use  of  the  new  structural 
material — a  point  clearly  illustrated  by  .he  average 
record  of  about  fifty  Hennebique  works  a  year  during 
the  three  succeeding  years,  and  the  fact  that  over  two 


hundred  structures  of  the  kind  had  been  completed 
by  the  end  of  1905. 

An  acknowledgement  of  ferro-concrete — and  oi  n< 
pioneer — was  furnished  in  1906  by  Mr.  Mouchei's  ap- 
pointment by  His  Majesty's  Office  of  Works  as  their 
consulting  engineer  to  be  responsible  for  the  sluidttral 
work  in  the  new  General  Post  Office,  London,  com- 
prising two  huge  blocks  of  buildings  built  entirely  in 
accordance  with  the  Hennebique  system. 

The  total  number  of  ferro-concrete  structures 
completed  by  the  end  of  1909  amounted  to  some  eight 
hundred.  These  included  wharves,  jetties,  quays, 
highway  and  railway  bridges,  water  reservoirs,  sew- 
age tanks  and  grain  silos,  as  well  as  Government,  dock, 
railway,  municipal,  industrial,  commercial  and  resi- 
dential buildings  of  every  description. 

Some  time  before  the  death  of  Mr.  Mouchel,  in 
1908,  his  practice  was  transferred  to  a  limited  com- 
pany and  continued  under  the  style  of  L.  G.  Mou- 
chel iv  Partners,  the  present  chiefs  being  Mr.  I.  S.  E. 
de  Vesian,  M.  Inst.  C.  E.,  M.  I.  Mech.  E..  and' Mr.  T. 
J.  Gueritte,  B.Sc,  M.  Soc.  C.  E.  (France),  two  engi- 
neers who  for  a  long  time  had  been  associated  with 
Mr.  Mouchel  and  Mr.  Hennebique  in  the  design  and 
superintendence  of  many  important  ferro-concrete 
works  in  all  parts  of  the  country. 

The  present  firm,  in  introducing  the  Hennibique 


Bwnonl  Budding,  Victoria,  M  t 
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Birks  Building,  Vancouver,  B.C.   Messrs.  Somervell  &  Putnam,  architects. 

system  of  construction  in  the  United  Kingdom  and 
Canada,  have  adhered  to  the  methods  which  contribut- 
ed in  great  measure  to  the  stability  and  permanence 
of  Hennebique  structures  all  over  the  world.  Briefly 
-tated,  in  the  United  Kingdom  these  methods  com- 


prise the  maintenance  of  a  technical  organization  with 
head  offices  in  Westminster,  and  branch  offices  under 
tin'  charge  of  qualified  engineers  in  different  parts  of 
England,  Wales,  Scotland  and  Ireland,  and  the  ap- 
pointment of  experienced  contractors  of  the  highest 
standing,  by  whom  all  works  are  executed  and  who  are 
directly  responsible  to  clients  as  well  as  to  the  firm  for 
the  satisfactory  performance  of  their  duties.  Thus 
the  staff  in  the  chief  technical  office  is  able  to  concen- 
trate its  attention  on  the  design  of  structures  to  be  car- 
ried out,  the  various  district  engineers  being  engaged 
in  the  important  work  of  superintending  practical 
operations  from  the  beginning  to  the  end  of  each  con- 
tract. 

The  year  1910  was  noteworthy  in  the  annals  of  the 
firm  in  two  respects — one  for  the  record  number  of 
over  two  hundred  commissions  for  Hennebique  works, 
and  the  other  for  the  appointment  of  Mr.  de  Vesian  as 
the  engineer  responsible  for  the  design  of  the  new 
bridge  over  the  River  Suir,  at  Waterford,  Ireland. 
This  appointment,  made  by  His  Majesty's  Privy  Coun- 
cil in  Ireland,  and  confirmed  by  the  Lord-Lieutenant, 
was  followed  by  the  construction  of  the  magnificent 
ferro-concrete  structure,  700  ft.  long  by  48  ft.  wide, 
taking  the  place  of  the  old  timber  bridge  formerly 
providing  the  only  highway  communication  between 
Waterford  City  and  Waterford  North.  In  1911  the 
Portuguese  Government  appointed  the  firm  consulting 
engineers  for  reinforced  concrete  works  to  their  Col- 
onial Office,  and  later  they  were  appointed  by  the 
British  Crown  Agents  for  the  Colonies  in  similar 
capacity. 

An  idea  of  the  extent  of  the  firm's  operations  is  con- 
veyed by  the  fact  that  at  the  end  of  1912  nearly  two 
thousand  works  had  been  completed  on  the  Henne- 
bique system  in  the  British  Isles  alone,  whereas  the 
total  number  of  Hennebique  structures  completed  to 
that  date  amounted  approximately  to  27,000.  These 
works  include  engineering  and  architectural  works  of 


St.  Paul's  Hospital,  Vancouver,  B.C.    Mr.  Robert  F.  Tegen,  architect. 
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St.  Paul's  Hospital,  Vancouver,  B.C..  under  construction 


the  most  varied  description  and.  in  numerous  in- 
stances, of  unparalleled  magnitude.  Among  them 
are  found  some  of  the  finest  examples  of  ferro-concrete 
construction  of  the  present  day. 

It  is  interesting  to  note  that  the  total  number  of 
bridges  built  to  the  end  of  1912  was  1,744,  as  detailed 
in  our  last  issue.  In  this  number  is  included  the  Risor- 
gimento  Rridge  over  the  River  Tiber  at  Rome.  This 
structure  is  328  feet  span  and  the  longest  span  ferro- 
concrete bridge  in  the  world.  Another  bridge  worthy 
of  note  is  a  bridge  at  San  Sebastian  in  Spain.  This 
bridge  is  finished  in  black  and  white  marble  concrete, 
polished  by  hand,  the  design  being  of  a  highly  orna- 
mental nature. 

\tuoiig  the  works  executed  in  the  United  Kingdom 
in  addition  to  the  new  General  Post  Office,  London, 
to  which  reference  has  already  been  made,  we  may 
mention  extensions  of  the  Manchester  and  Glasgow 
'uncial  Post  Offices.  Other  (iovernment  buildings 
completed  recently  are  the  new  premises  of  1 1  is 
Majesty's  Stationery  Office,  and  the  new  offices  of  the 
Hoard  of  Agriculture.  The  Royal  Liver  l.uilding, 
forming  a  bold  landmark  on  the  shore  of  the  Mersey 
at  Liverpool  affords  striking  evidence  of  the  adapl- 
abilitv  of  fcrrn-conctctc  to  buildings  of  the  most  monu- 
mental character,  while  the  Manchester  Dock  Ware- 
houses, nearly  half  a  mile  long,  and  the  large  grain 
silos,  with  the  capacity  of  1  ONO.OOO  bushels,  now  un- 
der construction  for  the  Manchester  Ship  C  anal  Com 
panv,  testify  to  the  utility  of  ferro  concrete  in  com 
men  ial  undertakings. 

The  wharves  and  jetties  included  in  the  project  lor 
the  new  Port  of  London  Improvements  have  been 
placed  in  the  hands  of  Messrs.  L.  G.  Mouchel  »\  Part 
ncrs  and  have  been  designed  in  Hcnnibiquc  ferro- 
concrete; also  the  firm  have  recently  been  appointed 
by  the  Dover  Corporation  as  consulting  engineers  t'oi 
the  line  of  fcrro-concrete  viaducts  and  bridges  extend 


ing  right  through  the  town,  in  connection  with  the 
improvement  scheme  formulated  for  the  purpose  of 
affording  direct  access  to  the  harbour  and  new  passen- 
ger station  about  to  be  built  on  the  widened  Admiralty 
Pier. 

The  Vancouver  office  of  this  linn  has  been  respon- 
sible for  a  considerable  amount  of  interesting  building 


Vancouver  Club.  Vancouver.  B.C.  Part 
longitudinal  section  showing  fcrro-con- 
crete construction. 
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and  engineering  work.  A  few  of  the  more  important 
building  features  are  described  and  illustrated  here- 
with. 

Belmont  Building,  Victoria,  B.C. 

This  building  is  the  largest  and  best  appointed  of- 
fice building  in  Victoria.  It  occupies  a  prominent 
position  opposite  the  C.  P.  R.  Empress  Hotel,  over- 
looking the  inner  harbour,  bounded  by  Government, 
Gordon  and  Humboldt  Streets. 

The  building  is  approximately  100  ft.  by  136  ft.  in 
dimensions,  and  has  eight  floors  and  a  basement.  The 
exterior  facing  is  of  buff  terra  cotta.  Mr.  Hoult  Hor- 
ton,  of  Victoria,  was  the  architect. 


St.  Paul's  Hospital,  Vancouver,  B.C. 

The  main  building  is  205  ft.  by  45  ft.,  with  central 
front  wing  of  52  ft.  by  40  ft.  There  is  a  Chapel  winy 
at  rear  and  also  two  small  lavatory  wings.  Connected 
to  the  main  building  by  a  ferro-concrete  tunnel  is  a 
power-house  and  laundry. 

Tins  building  was  originally  designed  in  steel,  for 
which  Hennebique  ferro-concrete  construction  was 
substituted  with  considerable  saving  in  cost.  The 
complicated  architectural  features  were  not  in  any  way 
affected  or  altered.  The  ferro-concrete  structure  ac- 
commodates the  intricate  terra-cotta  work,  heating  and 
ventilation  ducts,  etc.,  without  trouble,  and  the  columns 


Vancouver  Club.  Completed  Ferro  concrete  beams,  51  ft.  span,  in  dining  and  billiard  rooms. 
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occupy  no  more  internal  space  than  the  steel  encased 
in  concrete.  The  roofs  are  entirely  of  ferro-concretc 
covered  with  metal  tile. 

Plate  No.  3  shows  the  front  of  the  completed  build- 
ing. The  frame  building'  on  the  left  is  the  old  hospital 
building  which  will  be  pulled  down  shortly.  Plate  No. 
4  shows  the  ferro-concrete  structure  nearly  completed. 
The  architect  was  Mr.  Robert  F.  Tegen,  of  Vancouver. 

Birks  Building,  Vancouver,  B.C. 

This  building  is  located  at  the  corner  of  Granville 
and  Georgia  Streets,  opposite  the  Vancouver  Hotel. 
The  site  measures  100  ft.  by  120  ft.,  and  the  building 
is  comprised  of  ten  storeys  and  a  basement.  The  base- 
ment, ground  and  first  floors  are  occupied  by  Messrs. 
Henry  links  &  Sons,  jewellers,  and  the  remainder  of 
the  building  is  devoted  to  office  accommodation.  The 
chief  point  about  the  structural  work  is  that  after  the 
structure  was  completed  to  the  ground  floor,  the  re- 
maining nine  floors  and  roof  were  completed  in  ten 
weeks.  This,  we  believe,  constitutes  a  record  for  Can- 
ada. The  architects  were  Messrs.  Somervell  &  Put- 
nam, Vancouver. 

The  Vancouver  Club 

The  Vancouver  Club  building  occupies  a  site  184 
ft.  by  77  ft.,  and  is  located  on  Hastings  Street,  over- 
looking Burrard  Inlet.  The  building  is  faced  extern- 
ally with  terra  cotta  and  light  brown  pressed  brick.  It 
is  of  the  modern  Renaissance  style  on  the  exterior  and 
the  same  feeling  is  carried  out  in  the  interior. 

The  structure  of  five  floors  and  basement  provides 
accommodation  for  large  dining  room,  ladies'  lunch 
and  tea  rooms,  billiard  room  (six  tables),  large  lobby 
lounge,  two  visitors'  rooms,  card  rooms,  magazine  and 
writing  rooms,  and  twenty-eight  bedrooms. 

The  nature  of  the  site  presented  a  difficult  archi- 
tectural problem  to  provide  the  large  rooms  unob- 
structed by  columns,  and  to  provide  sufficient  daylight 
to  all  parts  of  the  building.  This  has  demanded  a 
building  which,  structurally,  is  one  of  the  most  com- 
plicated in  Canada. 

The  solution  of  this  problem  by  the  architects, 
Messrs.  Sharp  &  Thompson,  of  Vancouver,  has  been 
a  very  happy  one,  and  the  Vancouver  Club  building  is 
regarded  as  one  of  the  finest  of  its  kind. 

The  structural  work  was  originally  designed  in 
steel,  encased  in  concrete,  with  reinforced  concrete 
floor  slabs.  An  alternative  scheme  in  Hennebique 
ferro-concrete  construction  was  prepared  and  ac- 
cepted. This  construction  not  only  ailorded  a  great 
saving  in  first  cost,  but  on  account  of  the  adaptability 
of  Hennebique  construction  to  architectural  features, 
greal  advantage  was  offered  on  this  score. 

The  ferro-concrete  columns  shaped  to  come  within 
I  he  w  alls,  etc.,  occupied  much  less  internal  space  than 
the  steel  columns  encased  in  concrete.  The  big  panel 
beams  in  ferro-concrete  shown  in  the  construction 
merely  take  the  place  of  walls  in  the  building  and  are 

ftnnoticeable.  They  compare  very  well  in  efficiency 
with  big  steel  box  girders  weighing  many  tons,  which 
are  very  difficult  to  accommodate  architecturally  and 
are  very  costly.  In  Plate  No.  5  there  is  shown  a 
longitudinal  section  of  part  of  the  building  to  illustrate 
this  point.  The  beam  A  is  57  ft.  span,  12  ft.  3  ins.  deep 
Over  all,  and  15  ins.  in  width.  The  reinforcement  of 
this  beam  is  shown  in  Plate  Xo.  6,  and  Plate  No.  7 
shows  the  completed  ferro  concrete  work. 

The  beams  V,  and  C  are  51  ft.  span  and  ('  is  M,  ins. 
over  all  and  13  ins.  wide.  One  beam  (  was  tested  as 
follow  s : — 

One  whole  bay  51  ft.  by  3o  ins.  was  loaded  to  100 


lbs.  per  square  foot,  the  superload  to  which  it  was  de- 
signed being  80  lbs.  per  square  foot.  The  dellection  re- 
gistered at  this  load  was  17-C4th  of  an  inch  =  1/2190  of 
the  span.  The  test  load  of  100  lbs.  per  square  foot 
was  limited  as  no  more  material  was  available.  About 
seventy-five  tons  of  material  were  used  in  this  test. 

The  structural  work  of  the  above  buildings  has 
been  carried  out  entirely  in  Hennebique  Ferro-Con- 
crete  to  the  designs  and  supervision  of  the  Vancouver 
Office. 

It  may  be  of  interest  to  state  that  Messrs.  Mouchel 
&  Partners  are  arranging  to  extend  their  activities  in 
the  Dominion.  With  this  end  in  view  they  have  open- 
ed a  Toronto  office  (Mail  Building)  in  charge  of  Mr. 
P.  G.  Engholm,  A.M.Inst.C.E..  A.M.Inst.M.E.,  then- 
representative  for  Canada. 

The  firm's  Head  Office  in  the  Mother  Country  is 
at  38  Victoria  Street,  Westminster,  London.  Their 
Vancouver  office  has  been  established  some  few  years. 


Wrecking  Concrete  Buildings 

A FEW  years  ago  no  one  gave  much  thought 
to  such  matters  as  the  wrecking  of  rein- 
forced concrete  buildings  to  make  room  for 
new  structures.  At  that  time,  concrete 
buildings  were  deemed  permanent,  and  it  was  taken 
for  granted  that  very  few  concrete  buildings  would 
ever  have  to  be  torn  down.  Progress  in  building  has 
shown  that  concrete  structures  will  in  the  future  have 
to  be  wrecked  to  make  way  for  modern  structures. 
For  this  reason  the  following  methods  of  wrecking- 
two  different  concrete  buildings,  given  by  Cement 
World,  will  be  of  special  interest: 

Wrecking  with  Dynamite 

In  wrecking  a  one-storey  reinforced  concrete 
building  of  the  beam-and-girder  type  in  Baltimore,  re- 
cently, small  charges  of  dynamite  were  used  at  the 
top  and  bottom  of  all  columns,  to  sever  them  from  the 
girders.  The  girders  torn  loose  by  the  charge  of 
dynamite,  dropped  to  the  ground  and  were  readily 
broken  up.  The  floor-slabs  were  broken  up  ny  means 
of  heavy  sledges  before  destroying  the  girder  con- 
nections with  columns.  The  dynamite  severed  the 
column  connections  ;  and,  after  dropping  to  the  ground, 
they  were  broken  up  with  sledges.  The  cost  of  wreck- 
ing this  structure  amounted  to  about  $4,000  per  cubic 
yard  of  concrete  contained  therein. 

Wrecking  by  Oxy-Acetylene  Torch 

While  building  the  new  "Soo  Line"  freight  depot 
in  Chicago,  it  was  necessary  to  wreck  a  four-storey  ami 
basement  building  used  as  a  brass  foundry  by  the 
Crane  Company,  to  make  room  for  the  mammoth  con 
Crete  structure  upon  which  the  freight  yards  and  de 
pots  were  placed.  The  building  was  of  steel  frame 
encased  in   concrete,  with  reinforced  slabs  between 

beams. 

The  oxy-acetylene.  torch  was  used  to  cut  all  struc- 
tural and  reinforcing  steel  ;  and,  while  so  doing,  it  was 
discovered  that  the  flame  would  cut  concrete  readily, 
for  rutting  concrete,  it  was  found  that  acetylene  and 
oxygen  pressures  of  20  and  50  lbs.  per  sq.  in",  respect 
ivelv.  produced    the    best  results.     Holes         in.  in 
diameter  were  cut  through  an  S-iu.  concrete  slab  and 
two  ft-in.  bars  in  2J4  minutes    These  holes  were  cut 
in  the  centre  of  panels,  to  give  a  starting  point  for 
the  men  working  with  heavy  sledges  who  broke  up  the 
entire  slab.   The  J-beams  encased  in  concrete  ami  sup 
porting  the  floor-slabs  were  cut  in  12  minutes.  Under 
the  action  of  the  blow-flame,  the  concrete  seemed  to 
disintegrate  as  if  it  contained  water. 
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New  Residence  for  Students  of  the 
University  of  Saskatchewan 

By  George  T.  Clark,  C.  E. 


THE  increase  in  attendance  at  the  University  of 
Saskatchewan  has  made  it  imperative  that 
adequate  facilities  be  provided  for  housing  the 
students  of  the  various  faculties.  With  this 
object  in  view,  the  Provincial  Government,  on  the  ad- 
vice of  President  Murray  and  the  Board  of  Govern- 
ors of  the  University,  have  at  present  under  construc- 
tion their  second  Students'  residence.  This  building 
occupies  a  site  on  one  of  the  ovals  of  the  University 
grounds  across  the  driveway  from  the  present  resi- 
dence and  in  close  proximity  to  the  present  main  build- 
ing of  the  University.    The  first  residence  was  con- 


structed about  four  years  ago,  and  it  is  expected  that 
it,  along  with  the  building  now  under  construction, 
will  accommodate  the  students  in  attendance  at  the 
University  for  a  few  years  at  least. 

The  new  residence  is  of  reinforced  concrete  con- 
struction. All  the  exterior  walls  are  of  rubble  stone 
masonry  laid  up  in  roughly  squared  ashlar  of  local 
held  limestone.  This  local  stone  is  found  in  large 
quantities  within  a  few  miles  of  the  University  grounds 
and  when  built  into  the  walls  presents  a  particularly 
pleasing  color  effect.  This  is  due  to  the  fact  that  some 
of  the  stones  are  of  a  reddish-purple  hue  which  seems 


Architect's  perspective  of  the  complete  scheme. 
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to  diffuse  itself  over  the  surface  of  the  whole  wall.  The 
trimmings  are  all  of  Bedford  limestone.  All  the  steps 
and  platforms  to  entrance  doors,  base  course  and  base- 
ment window  sills  are  of  Stanstead  gray  granite. 

The  whole  of  the  desk  and  sloping  roofs  have  tim- 
ber studs  securely  fastened  to  the  concrete.  The  tops 
of  the  studs  are  covered  with  inch  lumber.  The  desk 
roof  is  then  covered  with  tar  and  gravel  and  the  slop- 
ing roof  with  first  quality  unfading  green  slate.  The 
roof  system  over  the  dining  room  consists  of  steel 
trusses  supported  by  steel  columns  set  in  the  rubble 
walls. 

The  floors  throughout  the  building  are  concrete 
slabs  reinforced  with  Kahn  bars.  The  finished  floor  in 
all  bedrooms,  lounge  rooms,  corridors  and  dining 
room  is  of  clear  quality  maple.  All  lavatories,  bath- 
rooms, swimming  tank  room,  promenades  and  stair- 
halls  in  basement  are  laid  with  terrazzo  flooring.  The 
doorways  off  lobbies,  stair-halls  and  vestibules  have 
thresholds  of  Italian  marble,  and  the  rooms  with  ter- 
razzo flooring  have  marble  bases  and  borders.  All 
stairs  are  ornamental  iron  with  marble  treads. 

The  building  is  equipped  with  two  elevators — one 
of  fifteen  hundred  pounds  capacity  running  from  base- 
ment to  attic,  the  other  of  one  thousand  pounds  capa- 
city running  from  basement  to  ground  floor.  Auto- 
matic doors  control  the  entrances  to  the  elevators  at 
each  door. 

All  outside  permanent  windows  have  sashes  of 
rolled  steel  sections  of  Henry  Hope  &  Sons'  manufac- 
ture. These  sashes  are  glazed  with  thirty-two  ounce 
glazing  glass.  The  panels  of  vestibules  and  outside 
doors  are  glazed  with  polished  plate  glass. 

I  b  at,  light  and  water  are  supplied  to  the  new 
building  from  the  central  power  house,  and  arc  con- 
ducted to  it  through  a  concrete  tunnel. 

The  basement  is  divided  into  a  large  storage  room, 
a  common  room,  a  swimming  tank,  shower  room  and 
dressing  rooms.  The  swimming  tank  is  fifty  feet  long 
by  twenty  feet  wide  and  is  ten  feet  deep  at  the  deep- 
est end.  This  is  installed  not  only  for  the  use  of  the 
Students  in  this  particular  residence,  but  also  to  be 
used  in  conjunction  with  the  gymnasium,  which  will 
be  one  of  the  most  recent  additions  to  University  life. 
A  large  dining  hall,  a  lounge  room  and  bedrooms  take 
up  all  the  space  on  the  ground  floor.  The  first  and 
Second  floors  contain  bedrooms  and  lounge  rooms, 
while  in  the  tower  on  the  third  floor  is  the  hospital. 

The  architects  for  this  Universitv  residence  are 
Brown  &  Vallance,  of  Montreal.  The  local  general 
contractors  are  Messrs.  Richardson  Builders,  Limited, 
Saskatoon. 

The  contract  price  of  the  new  building  is  $1S5,000. 
It  is  expected  that  the  structure  will  be  completed  next 

spring. 

Liquid  chloride  for  water  treatment  at  Milwaukee, 
Wis.,  is  being  considered  as  a  substitute  for  the  hypo 
chlorite  treatment  now  employed.  The  main  reason 
is  that  in  winter,  when  the  lake  water  is  very  cold, 
the  chemical  reaction  with  hypochlorite  is  not  the 
same  as  in  water  of  ordinary  temperature,  and  as  a 
result  it  is  impossible  to  avoid  taste  in  the  treated 
water.  This  causes  complaints  from  Consumers,  some 
of  whom  fear  the  water  is  unfit  to  drink.  It  is  expect- 
ed that  the  liquid  chlorine  treatment  will  eliminate 
this  trouble,  besides  saving  cost  of  material,  and  elim- 
inating the  extra  labor  force  employed  to  apply  the 
hypochlorite.    The  hypochlorite  treatment  was  used 

intermittently  al  first,  but  is  now  being  used  contiuu 
ously. 


Cracks  in  Concrete  Roads 

IN  view  of  the  importance  of  the  fact  that  cracking 
of  concrete  roads  is  generally  considered  to  be 
one  of  the  most  serious  objections  to  them  and 
the  most  difficult  to  avoid,  the  Municipal  Jour- 
nal expresses  the  opinion  that  sufficient  attention  has 
not  been  given  by  engineers  and  road  builders  gener- 
ally to  the  report  of  the  committee  of  the  National 
Conference  on  Concrete  Road  Building  concerning  the 
contraction  and  expansion  of  concrete  roads,  based 
largely  on  investigations  made  by  the  U.  S.  Bureau 
of  Standards. 

One  of  the  most  important  features  of  this  report, 
as  well  as  that  which  undoubtedly  seemed  the  most 
novel  to  many,  was  the  statement  and  apparent  proof 
that  not  only  does  concrete  expand  with  the  absorp- 
tion of  moisture  and  contract  as  it  dries  out,  but  that 
this  effort  of  temperature  changes  and  may  be  suffi- 
cient to  cause  a  stress  in  the  concrete  opposite  to  that 
which  would  be  caused  by  a  normal  temperature 
change.  Moreover,  this  effect  of  moisture  absorption 
and  drying  out  apparently  continues  throughout  the 
life  of  the  concrete.  It  would  seem  to  follow,  there- 
fore, states  the  committee,  "  that  the  condition  that 
would  provide  for  a  decrease  in  moisture  content 
when  the  temperature  increases  and  an  increase  in 
the  moisture  content  when  the  temperature  decreases, 
would  be  an  ideal  one." 

The  experiments  made  also  indicate  that  variation 
in  the  quality  of  the  concrete  will  cause  a  variation  in 
the  tendency  to  expand  and  contract  with  change  in 
moisture  content,  as  dense  mixtures  absorb  moisture- 
less  rapidly  than  porous  ones.  Consequently,  if  there 
are  two  qualities  of  concrete  in  a  road  existing  either 
as  a  top  and  bottom  layer  or  in  two  masses  (such  as 
two  successive  batches  of  slightly  different  mixture) 
occurring  side  by  side,  the  more  porous  of  the  two 
would  have  a  tendency  to  expand  more  than  the  other 
and  consequently  move  a  greater  distance,  resulting 
in  tensile  stresses  and  possibly  in  shearing  between 
the  two  masses  of  concrete.  If  the  base  "of  a  two- 
course  pavement  is  more  porous  than  the  top.  the  ten- 
dency would  be  for  the  former  to  expand  and  contract 
more  than  the  latter  and  thus  cause  a  separation  of 
the  two. 

The  above  is  the  strongest  possible  argument  for 
securing  absolute  uniformity  in  both  proportioning 
and  mixing,  in  order  that  not  only  all  of  the  contents 
of  any  one  batch  but  also  all  the  batches  in  a  given 
pavement,  shall  be  as  nearly  as  possible  absolutely 
uniform  in  composition  and  homogeneous  in  structure. 
How  far  this  is  from  realization  in  too  manv  concrete 
roads  is  known  by  many  engineers  who  have  given  the 
Subject  attention. 

Another  point  suggested  bv  this  effect  of  moisture 
on  concrete  pavements  is  the  desirability  of  draining 
on  subgrade.  In  a  number  of  cases  concrete  paving 
has  been  adopted  for  certain  stretches  of  road,  because 
they  were  too  soft  and  moist  for  macadam  construc- 
tion, and  the  assumption  is  made  that  dampness  under 
a  concrete  pavement  docs  not  injure  it  in  any  way 
If  the  soil  and  the  pavement  are  kept  uniformly  damp 
all  the  tune,  this  would  prohablv  be  true,  assuming 
that  the  dampness  has  no  other  effect.  The  committee, 
however,  calls  attention  to  the  probable  effects  of 
frost  in  the  subgrade.  due  to  the  expansion  of  the  s,,il 
when  the  moisture  in  it  freezes.  If  the  subgrade  is 
dry,  there  will,  of  course,  be  no  such  freezing  and  eon 
sequent  expansion.  ()„  the  other  hand,  ii  the  soil  be 
wet  and  the  temperature  falls  sufficiently  tow.  there 


i4.»- 


r 1 1  E    CO  X  T R ACT  RECORD 


will  In.'  freezing  and  expansion.  11  this  freezing  and 
expansion  arc  uniform  across  the  entire  width  of  the 
roadj  and  it  the  frost  likewise  lcapes  the  ground  uni- 
formly throughout  the  width,  thus  allowing  the  pave- 
ment to  Settle  uniformly,  there  may  he  no  objection- 
able  results.  The  committee  remarked,  however,  that 
it  is  reported  that  cracks  in  concrete  usually  appear 
during  a  thaw  rather  than  during  a  frost,  and  that  this 
may  he  explained  by  the  fact  that  the  heat  may  he 
transmitted  more  rapidly  through  the  shoulders  than 
through  the  centre  of  the  road,  thus  causing  the  sides 
of  the  paving  to  settle  more  rapidly  than  the  centre. 
(  )n  the  other  hand,  it  seems  probable  that  the  action  of 
frost  will  occur  sooner  and  he  more  considerable  along 
the  edges  than  in  the  centre.  The  result  of  this  double 
action  would  be  the  raising  of  the  edges  of  the  road 
during  freezing,  thus  causing  a  longitudinal  medial 
crack  on  the  underside  of  the  pavement  which  would 
not  show,  followed  by  the  opening  of  the  pavement 
above  this  crack  on  its  top  surface  as,  during  the  sub- 
sequent  thaw,  the  shoulders  settle  more  rapidly  than 
the  centre.  This  explanation  would  account  for  the 
frequent  occurrence  of  long  cracks  down  through  the 
centre  of  concrete  pavements  and  also  of  many  other 
kinds  of  pavements  which  are  laid  on  concrete  foun- 
dations. If  this  explanation  is  correct,  the  drainage 
of  the  sub-grade  of  concrete  and  concrete-foundation 
roads  would  appear  as  essential  as  in  the  case  of  the 
various  kinds  of  macadams. 

The  committee,  in  view  of  their  investigations,  ad- 
vises that  the  best  mixture  is  that  which  is  most  dense, 
that  the  concrete  should  be  mixed  and  placed  in  such  a 
way  as  to  produce  a  product  of  uniform  quality ;  that 
the  sub-base  should  always  be  thoroughly  wet  before 
the  concrete  is  placed  to  prevent  rapid  drying  out,  and 
that  the  concerte  should  be  kept  moist  until  it  is  strong 
enough  to  resist  the  stresses  which  will  be  caused  by 
contraction  due  to  drying  out. 

A>  to  the  effect  of  length  of  slab  upon  transverse 
cracks,  the  committee  gives  25  feet  as  the  maximum 
length  for  slabs  in  localities  where  there  is  little  rain- 
fall, while  in  localities  where  the  rainfall  is  intermit- 
tent and  the  ground  water  rises  in  cool  seasons  and 
lowers  in  warm  seasons  the  length  may  vary  from  30 
feet  to  a  continuous  slab.  The  length  of  slab  should 
vary  with  the  quality  of  the  concrete,  since  the  denser 
concrete  will  absorb  less  moisture  and  consequently 
have  less  tendency  to  move.  The  length  should  also 
vary  with  the  condition  of  the  sub-grade.  If  smooth 
on  a  steep  grade,  the  slab  should  be  made  shorter  to 
avoid  the  tendency  to  slide  down  hill.  Where  there  is 
any  decided  change  along  the  length  of  the  road  in 
conditions  of  smoothness  of  sub-grade,  a  joint  should 
be  placed  at  the  point  where  this  change  occurs. 

The  thickness  of  the  slab  also  may  be  considered 
in  determining  the  length,  since  the  greater  the  thick- 
ness the  greater  the  strength  of  a  horizontal  foot  of 
cross-section,  and  this  increase  is  greater  than  the  in- 
crease in  resistance  to  motion  due  to  friction  between 
the  concrete  and  the  sub-grade. 

Experiments  indicate  that  there  is  greater  move- 
ment in  a  concrete  pavement  or  concrete  base  covered 
with  a  bituminous  carpet  than  in  that  uncovered,  the 
reason  for  which  probably  is  that  a  dark  surface  ab- 
sorbs more  sun  heat  and  also  that  the  bituminous 
coating  causes  the  concrete  to  retain  for  a  longer  peri- 
od any  moisture  which  gets  beneath  and  into  it. 

The  committee  does  not  believe  that  the  width  of 
slab  affects  transverse  cracking. 


1 1  favors  a  dished  subgrade  under  all  climatic  con- 
ditions as  being  best  able  to  resist  tendencies  to  longi- 
tudinal cracks. 

As  to  reinforcements,  it  recommends  this  when 
foundations  are  uncertain;  in  regions  where  there  is 
little  rainfall  and  long  or  wide  slabs  are  desired,  or 
where  there  is  insufficient  water  for  curing;  when  it 
is  necessary  to  have  a  thin  slab;  when  a  decided 
change  in  grades  occurs;  when  the  movement  of  the 
concrete  is  restrained,  as  at  street  intersections  or  on 
curves,  if  joints  cannot  be  placed  properly;  when  the 
width  of  the  slab  is  greater  than  25  feet;  or  when  it  is 
necessary  to  crown  the  sub-grade  and  the  slab  cannot 
be  made  thicker  at  the  crown  than  at  the  sides.  Fabri- 
cated steel  should  be  used  in  that  form  which  will  give 
the  greatest  distribution.  Where  the  reinforcement 
should  be  placed  depends  upon  what  conditions  seem 
to  demand  it,  it  being  placed  nearer  to  that  surface 
which  will  be  placed  under  tension  by  such  conditions. 
When  used  to  resist  stresses  due  to  temperature  and 
moisture  changes,  it  should  be  placed  near  the  bottom. 
Ordinarily,  it  is  unnecessary  to  provide  for  tempera- 
ture stresses,  which  are  insignificant  compared  to  those 
of  moisture. 

Where  a  road  is  constructed  without  joints,  with 
the  idea  that  nature  will  provide  the  joints  where  most 
needed,  the  concrete  will  weaken  for  some  distance  on 
each  side  of  the  place  where  the  crack  occurs,  which 
may  result  in  a  partial  disintegration  of  the  concrete. 
There  is,  of  course,  the  additional  objection  that  the 
cracks  will  be  irregular  in  line  and  more  objectionable 
in  appearance  than  with  a  straight  joint.  The  thinner 
a  joint  the  better,  since  stresses  caused  by  expansion 
are  readily  absorbed  by  the  concrete,  and  the  less  ac- 
tual expansion  permitted  the  less  will  be  the  move- 
ment from  contraction  and  consequently  the  tensile 
stresses  which  produce  cracking. 

Uniformity  in  the  sub-grade  is  very  important,  this 
applying  to  both  the  compactness  and  the  smoothness, 
since  unequal  compactness  will  allow  unequal  settle- 
ment and  unequal  smoothness  will  allow  unequal  mo- 
tion in  different  parts  of  the  pavement,  both  of  which 
will  produce  stresses  unequally  distributed  and  there- 
fore more  likely  to  produce  cracks. 

Among  individual  suggestions  made  in  the  discus- 
sion were  the  following:  R.  J.  Wig,  of  the  Bureau  of 
Standards,  chairman  of  the  committee,  believes  that 
joints  should  be  constructed  as  contraction  joints,  pro- 
viding" little  or  no  room  for  expansion. 

W.  A.  Mclntyre  emphasized  the  necessity  of  mak- 
ing the  joint  perpendicular  to  the  surface  of  the  pave- 
ment, because  of  the  tendency  otherwise  for  one  slab 
to  lift  up  onto  the  other  when  expansion  occurs. 

The  Committee  on  Joints  reported  that  "expansion 
joints  should  be  kept  filled  to  the  level  of  the  pavement 
surface  so  that  there  will  not  result  an  impact  when 
wheels  cross  the  joint.  If  the  joint  is  not  kept  filled, 
grit  will  accumulate  and  in  time  the  joint  will  be  filled 
with  non-elastic  material.  Even  a  joint  which  has 
been  kept  filled  will  in  time  become  jammed  with 
grit." 

This  point  was  also  referred  to  by  H.  D.  Kerr,  who 
said  that  when  the  elastic  material  has  spueezed  out  in 
hot  weather  or  been  worn  away,  the  joints  should  be 
cleaned  out  and  refilled;  one  reason  for  this  being  to 
prevent  the  penetration  of  water  through  the  joint  to 
the  sub-grade. 
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Large  Trussed  Concrete  Bridge 

REINFORCED  concrete  bow-string  bridge 
of  162-ft.  span,  designed  for  a  live  load  of  80 
lb.  per  square  foot  and  a  wind  pressure  of 
30  lb.  per  square  foot,  has  been  built  at  La 
Louviede,  Belgium,  and  is  described  in  a  recent  issue 
ofThe  Engineering  Record.  The  clear  width  between 
trusses  is  ()  ft.  3  ins.,  the  structure  being  uesd  solely  by 
pedestrians.  It  is  believed  to  be  the  longest  of  its 
kind.  The  design  is  shown  in  the  accompanyng  draw- 
ing .  The  top  chord  is  a  parabola  and  has  a  uniform 
cross-section  of  12  x  18  ins.  The  bottom  chord  is  sus- 
pended by  12  x  16-in.  verticals  and  serves  as  a  tension 
member  to  resist  the  horizontal  component  of  the  end 
reactions.  Nine  16  x  18-in.  struts  located  at  panel 
points  provide  overhead  bracing  to  stiffen  the  com- 
pression chords. 

Floor 

The  floor  is  figured  as  a  slab  spanning  the  distance 
between  trusses.  It  is  4  ins.  thick  at  the  centre,  the 
thickness  at  points  of  support  being  increased  to  6>4 
ins.  in  order  to  take  care  of  the  increase  in  vertical 
-hear.    Because  of  the  heavy  reaction  of  65  tons,  the 
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designer  impact  tests  were  also  made.  Twenty-four 
workmen  inarched  over  the  bridge  in  both  directions 
and  afterward  assembled  at  the  centre  of  the  bridge 
and  jumped  five  to  six  times.  Under  the  first  test  a 
wave  action  was  created  which  at  no  point  exceeded 
0.12;  under  the  jumping-test  this  wave  action  increas- 
ed to  0.20  in.. 

The  bridge  was  designed  by  Professor  \  ierendeel, 
of  Bruges,  and  the  work  was  executed  by  Grondel 
Brothers,  of  Ghent,  Belgium. 


Bottom  Chord-* 
CrofS-section  of  trussed  bridge. 

bearings  at  the  ends  of  the  trusses  have  been  designed 
in  the  same  way  as  for  a  steel  bridge.  The  upper  parts 
of  the  roller  bearings  are  fastened  to  the  truss  by  three 
horizontal  bolts,  inclosed  in  pipes  so  that  they  can  be 
easily  removed. 

The  permissible  unit  stresses  in  steel  and  concrete 
were  selected  in  accordance  with  the  rules  for  Belgian 
highway  bridges,  and  amounted  to  710  lbs.  per  square 
inch  for  concrete  in  compression  and  17,070  lbs.  per 
square  inch  for  steel. 

Camber  to  Take  Care  of  Deflections 

A  3-in.  camber  was  provided  to  take  care  of  de- 
flections. The  maximum  permissible  deflection  lor  a 
full  live  load  of  80  lbs.  per  square  foot  was  2.2  ins.,  but 
under  the  test  load  the  actual  deflection  at  the  centre 
was  only  0.47  in.    In  accordance  with  the  wish  of  the 


In  an  article  on  the  Transcontinental  Railway  Com- 
pany's air-lift  plant  at  the  new  Quebec  Bridge  in  the 
Contract  Record  of  November  11,  it  was  inadvertently 
stated  that  the  air  lift  delivered  over  4,500  Imperial 
gallons  per  hour  into  a  tank  having  a  capacity  of  70.- 
000  gallons.  The  statement  should  have  been  5,500 
Imperial  gallons  per  hour. 


The  Oklahoma  Geological  Survey  has  just  issued 
a  new  State  map.  The.  existing  maps  were  found  to 
be  lacking,  especially  as  to  the  proper  location  of  rail- 
roads and  also  of  some  of  the  smaller  towns.  The 
general  procedure  in  making  the  map  was  as  follows: 
The  network  of  30  miles  in  latitude  and  longitude  was 
constructed  as  a  base.  On  this  was  imposed  the  areas 
covered  by  the  U.  S.  Geological  Survey.  The  balance 
of  the  State  was  filled  in  according  to  the  L*.  S.  Post 
Route  Maps  of  1914.  Requests  for  information  were 
also  made  to  the  different  county  surveyors.  Finally, 
by  courtesy  of  the  different  railroad  companies  the 
surveys  of  sections  through  which  they  passed  was 
added.  The  map  is  not  put  out  as  being  entirely  cor- 
rect, as  limitation  of  funds  prevented  an  extensive  sur- 
vey. 


Modern  street  paving  is  as  yet  practically  unknown 
throughout  Japan.  The  usual  Japanese  street  has  no 
footway,  and  no  attempts  have  been  made  to  provide 
separate  roadways  for  pedestrians  outside  the  business 
districts  of  the  more  important  cities.  These  streets 
have  no  artificial  paving,  they  are  usually  macadam- 
ized in  as  cheap  a  way  as  possible,  and  are  in  bad  con- 
dition at  all  times  of  the  year  in  the  congested  traffic 
districts.  In  the  city  of  Tokyo,  where  there  is  a  popu- 
lation of  some  2,000.000,  there  is  only  one  steam  roller 
employed  on  these  pavings,  and  that  is  usually  out  of 
order.  In  Yokohama  a  few  of  the  business  streets  have 
cement  footways,  but  none  of  the  streets  are  paved. 
Yokohama  has  a  population  of  about  400,000,  and  a 
street  mileage  about  equal  to  that  of  any  city  of  like 
pi  ipulation. 
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Concrete  Roads — Their  Design,  Specifications 

and  Present  Status 

By  A.  A.  Young 


IN  the  la>t  five  or  six  years  engineers  and  corporations 
have  given  increasing  attention  and  importance  to  the 
use  of  concrete  (without  a  surface  coating)  as  a  paving 
material.  Within  that  period  concrete  has  practically 
become  a  requisite  as  a  sub-base  for  all  surfaced  pavements, 
rhe  logical  development  was  that  someone  would  experiment 
with  concrete  alone  as  a  pavement,  so  that  to-day  there  are 
2,000  miles  of  concrete  road  in  the  United  States  and  40 
miles  in  Canada.  In  the  following  paper  the  writer  will  take 
up.  6rst,  the  development  of  the  design  for  concrete  roads; 
second,  the  specification  for  the  same;  third,  the  present 
status. 

DESIGN 

In  bringing  forward  concrete  (  without  a  covering)  as 
a  pavement,  engineers  and  corporations  were  given  confi- 
dence by  the  fact  that  Bellefontaine,  Ohio,  has  a  concrete 
pavement  which  at  that  time  (six  years  ago)  had  been  down 
fourteen  years.  It  was  laid  as  a  sidewalk,  in  slabs  or  small 
blocks,  in  two  courses  of  5-inch  base  and  2-inch  top  surface. 
It  shows  no  cracking  and  very  little  evidence  of  wear  and 
abrasion  even  at  the  present  time.  Engineers  appeared  to 
stop  at  this  investigation  and  instead  of  following  out  the 
design  used  by  the  Bellefontaine  people,  they  went  back  to 
their  experience  with  concrete  base  for  a  surfaced  road. 
The  result  was,  that  in  most  localities,  long  stretches  of  con- 
crete road  were  laid  on  a  more  or  less  compact  base  in  widths 
from  12  to  24  feet  and  6  or  7  inches  thick,  in  which  the  mix- 
ture was  low  in  cement,  and  drainage  of  the  subgrade,  even- 
ness of  the  surface  of  the  concrete  and  expansion  and  con- 
traction received  little  or  no  attention.  In  reading  up  reports 
on  concrete  roads,  the  writer  found  that  nearly  every  locality 
had  a  piece  of  this  type  of  road  constructed,  even  when 
improvements  with  a  slight  increase  in  cost  were  going  on  in 
other  districts.  That  is,  the  engineers  in  charge,  or  possibly 
the  corporations  supplying  the  funds,  did  not  benefit  by  the 
experience  of  other  localities,  but  preferred  to  experiment  for 
themselves.  The  result  is  that  now  we  have  a  large  num- 
ber of  poor  pieces  of  concrete  road  which  are  used  to  good 
purpose  as  detrimental  to  the  present  standing  of  this  type 
of  pavement.  Very  soon  there  appeared  in  these  stretches 
numerous  longitudinal  and  traverse  cracks  and  excessive 
wear  under  traffic.  These  two  faults — cracking  and  abrasion 
— have  ever  since  been  the  object  of  all  experiment  and  study 
in  this  type  of  road  building.  The  main  points  of  design 
which  affect  these  two  features  are:  expansion  and  contrac- 
tion; thickness  and  width;  grade;  crown;  mixture. 

Designs  and  specifications  vary  greatly  according  to  the 
requirements  and  local  conditions,  therefore  no  attempt  can 
be  made  to  give  a  definite  design.  All  that  can  be  done  is  to 
give  an  outline  of  the  different  features  which  should  be  con- 
sidered in  working  out  the  same. 

Expansion  and  Contraction. — The  chief  conditions  affect- 
ing expansion  and  contraction  are:  1,  changes  in  tempera- 
ture; 2,  changes  in  the  moisture  content;  3,  variations  in  the 
condition  and  character  of  the  sub-base. 

1.  The  theoretical  change  in  the  length  of  concrete  due 
to  temperature  changes  is  commonly  taken  as  0,000006  per 
degree  per  unit  of  length.  Taking  a  normal  range  of  tem- 
perature of  140  degrees  in  our  northern  Glimate,  the  move- 
ment which  would  occur,  due  to  this  influence  alone,  would 
be  0.00084  per  unit  of  length. 

2.  Experiments  with  concrete  subjected  to  moisture  and 
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Engineers. 


drying  show:  (1)  that  concrete  expands  with  moisture  and 
contracts  on  drying  out;  (2)  that  the  rate  of  contraction  is 
faster  than  the  rate  of  expansion,  being  probably  about  twice 
as  fast;  (3)  the  change  in  length  in  contraction  after  three 
months  is  about  0.0005  per  unit  of  length  in  concrete  of  ord- 
inary consistency  and  mixture. 

3.  The  character  and  condition  of  the  sub-base  contrac- 
tion and  expansion:  1,  by  varying  the  amount  of  moisture 
under  the  concrete;  2,  friction  or  resistance  offered  by  the 
sub-grade  to  the  concrete  slab.  The  rougher  the  sub-grade, 
the  greater  is  this  resistance,  with  a  corresponding  increase 
in  the  stresses.  Although  these  are  compressive  in  expan- 
sion, in  contraction  they  are  tensile  and  need  consideration. 

If  a  concrete  road  is  built  with  the  idea  that  nature  will 
provide  cracks  for  contraction  and  expansion,  the  pavement 
will  crack,  but  only  after  causing  a  weakening  of  the  con- 
crete for  some  distance  on  each  side  of  the  opening,  as  is 
evidenced  by  short  forked  cracks  running  off  the  main  crack. 
These  may  result  in  a  partial  disintegration  of  the  road.  If 
contraction  joints  are  provided,  they  relieve  these  heavy 
stresses  and  lessen  to  a  great  extent  the  weakening  of  the 
concrete. 

When  a  stretch  of  concrete  is  setting  up  or  taking  its 
initial  set,  it  contracts  and  shrinks.  The  tensile  strength  of 
the  concrete  in  this  state  is  very  small  and  lines  of  weakness 
are  formed  which  may  not  show  at  first,  but  when  the  sub- 
sequent contraction  due  to  moisture  content  and  tempera- 
ture changes  takes  place,  these  lines  of  weakness  develop 
into  cracks.  For  this  reason  the  length  of  the  slab  is  made 
small,  in  fact,  the  shorter  the  slab  the  stronger  it  will  be  to 
resist  tension.  As  the  moisture  and  temperature  of  the  con- 
crete and  the  conditions  of  the  subgrade  at  the  time  of 
placing  all  affect  the  contraction  at  that  time,  it  has  been 
found  difficult  to  calculate  the  proper  length  of  slab.  This 
distance  has  been  derived  by  experiment  and  16  to  30  feet 
is  the  accepted  length,  16  feet  being  absolutely  safe  and  25 
feet  common  practice.  Roads  have  been  built  successfully 
with  much  longer  slabs,  even  up  to  50  feet,  but  the  conditions 
there  must  undoubtedly  have  been  favorable.  As  the  condi- 
tions are  changeable,  and  more  or  less  uncontrollable,  the 
smaller  lengths  are  safer.  This  range  of  lengths  can  be  in- 
creased by  the  use  of  reinforcement  where  other  conditions 
warrant  the  increase  in  length.  The  type  of  reinforcing 
used  is  usually  triangular  wire  mesh. 

Having  decided  on  the  position  of  the  joint,  the  question 
arises  as  to  the  maintenance  of  this  joint.  This  includes  the 
amount  and  type  of  filler  and  the  protection  of  the  joint. 
From  the  paragraphs  on  moisture  content  and  temperature 
changes,  the  maximum  expansion  possible  under  the  most 
favorable  conditions  is  seen  to  be  about  0.001  per  unit  length. 
For  a  slab  25  feet  long  this  works  out  to  3/»  inch.  Now  the 
shrinkage  is  usually  about  %  inch  when  the  concrete  sets, 
so  a  space  of  %  inch  will  cover  the  greatest  possible  ex- 
pansion. This  is  the  usual  practice,  with  a  tendency  to  the 
smaller  space  of  ]/%  inch,  because  we  practically  never  have 
the  combination  of  circumstances  which  gives  this  maximum 
expansion. 

The  following  are  the  usual  methods  of  making  the  joint: 
(1)  a  tar  felt  paper  joint  l/»  to  inch  thick  with  no  protec- 
tion; (2)  a  tar  felt  paper  joint  l/&  to  J4  'nch  thick  with  the 
edges  of  the  concrete  rounded  with  a  sidewalk  tool;  (3)  a 
tar  felt  paper  joint  %  to  J4  m-  thick  with  plates  of  soft  steel 
Yn  inch  by  3  inches  on  each  side,  which  are  flush  with  the 
concrete  and  wear  with  it;  (4)  the  same  as  (3)  with  tar  fill- 
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ing;  (5)  a  wider  joint  with  wooden  creosote  blocks  between, 
which  are  placed  flush  with  the  concrete  and  which  broom 
down  as  the  concrete  wears. 

Of  all  these  (3),  that  of  the  soft  steel  protection  with 
the  felt  paper  as  a  filler,  is  the  one  most  commonly  used, 
is  fairly  reasonable  in  price  and  easily  constructed. 

Thickness  and  Width 

A  careful  investigation  of  the  thickneas  of  pave- 
ment used  in  the  various  districts  shows  that  they 
range  from  6  to  8  inches,  with  a  tendency  at  the  present  time 
towards  the  greater  thickness  at  the  centre  of  the  road. 
This  is  significant  when  we  consider  that  in  road-making  in 
the  older  countries  of  Europe  they  do  not  hesitate  to  put 
down  8,  10,  and  even  12  inches,  length  of  life  being  con- 
sidered an  essential  feature  in  the  calculation  of  the  cost  of 
the  pavement.  Let  us  assume,  therefore,  that  7  or  8  inches 
at  the  centre  is  a  thickness  which  will  not  place  the  cost 
over  that  usually  spent  on  a  permanent  road.  At  the  present 
time  three  general  ideas  of  design  of  width  relative  to  thick- 
ness prevail. 

1.  To  lay  the  pavement  in  small  sections  after  the  design 
of  sidewalks,  about  7  inches  thick.  This  is  not  generally 
used,  but  a  pavement  of  this  type  in  Bellcfontaine,  Ohio, 
has  given  over  20  years'  service  with  a  very  small  mainten- 
ance cost  and  no  cracking. 

2.  To  lay  the  pavement  in  slabs  the  widtn  of  the  road 
required  and  the  length  permitted  by  expansion  and  con- 
traction, thickness  being  from  6  to  8  inches.  This  is  the 
usual  design  and  up  to  the  present  has  met  with  varying  suc- 
cess. There  is  a  tendency  for  a  central  crack  to  develop 
in  the  wider  pavements,  the  number  of  slabs  having  these 
cracks  increasing  a  little,  year  after  year.  The  cracking  has 
been  reduced  and  in  some  cases  eliminated  by  using  mesh 
reinforcement.  Of  course,  there  are  a  few  exceptional  cases 
where  this  design  without  reinforcement  has  been  used  and 
no  cracks  have  developed. 

3.  To  lay  the  pavement  in  slabs  not  greater"  than  12  to 
16  feet  in  width,  depending  on  the  load,  a  longitudinal  joint 
being  placed  in  the  pavement  where  widths  greater  than 
these  are  required.  The  thickness  used  is  6  to  8  inches.  This 
is  a  new  design  and  only  one  or  two  pieces  of  it  have  been 
laid  within  the  last  two  years,  consequently  its  success  can- 
not yet  be  ascertained. 

These  various  designs  seemed  to  be  based  on  different 
assumptions  as  to  the  bearing  of  the  concrete  on  the  sub- 
grade  arid  their  success  or  failure  can  usually  be  traced  to 
the  condition  of  the  subgrade  or  the  provision  made  for  con- 
traction. 

Let  us  consider  design  No.  1,  in  which  the  sidewalk  slab 
is  used.  Its  success  is  probably  due  to  the  fact  that  it  is  de- 
signed to  meet  the  worst  conditions,  that  of  settlement  of 
the  subgrade  at  the  outside  edges  of  the  pavement  ami  that 
of  poor  drainage.  Where  the  subgrade  settles  at  the  edges 
Under  a  slab  the  full  width  of  the  road,  severe  tensile  stresses 
arc  set  up  in  the  central  portion  and  extreme  thicknesses  of 
concrete  arc  required  to  carry  this  cantilever  action,  as  shown 
in  tables  No.  1  and  No.  2  for  1:1^:3  concrete. 

Table  No.  1 

Modulus  of  Rupture  in  Tension  100  lbs.  per  sq.  in.  F.  S.  =  Z. 

Load  0  ft.  wide     8  (t.  wld<      10  (t.  wide      12  (t.  wide  in  ft  wide 

0  tool  9.1  8.4  10.2  12.0  18.8 

8  Ions  T  il  0.2  I  1.3  11  2  20.2 

The  figures  arc  thicknesses  in  inches  of  plain  concrete 
to  carry  cantilever  loads  on  an  arm  of  half  the  width  of  pave- 
ment.   One  inch  should  be  added  for  wear. 

Table  No.  2 

C  =  750  lbs.  per  sq.  in.  S  =  16,000  lbs.  per  sq.  in.  P  =  0.0061. 
Load  =  8  tons. 


10 

ft. 

wide 

12  ft. 

wide 

10  ft. 

wi( 

Thickness  of  concrete  in  inches   

C 

2 

8 

4 

10 

'J 

Sect,  area  steel,  sq.  in.  per  lin.  ft.  road. 

0 

45 

0 

(it 

(J 

SO 

Lbs.  steel  per  lin.  ft.  road  >  

10 

1G 

7 

20 

0 

Cost  per  sq.  yd.  at  4c.  per  lb  

37 

4c. 

50 

0c. 

05 

0c. 

Equiv.  thickness  concrete  at  25c.  per  sq. 

yd.  thickness  

1 

0 

0 

Total   equivalent  thickness   

7 

1 

10 

4 

13 

This  table  gives  thicknesses  of  concrete  and  lbs.  of  steel 
to  carry  cantilever  loads  on  an  arm  of  half  the  width  of  pave- 
ment, reduced  to  equivalent  thicknesses  in  inches  of  plain 
concrete.  Steel  is  placed  in  the  centre  two-thirds  of  the 
width.    One  inch  to  be  added  for  wear. 

From  table  No.  1  it  is  seen  that  if  we  assume  settle- 
ment, we  must  make  the  slabs  in  sidewalk  sizes  in  order  to 
have  an  economical  thickness  of  concrete.  This  is  not  gen- 
erally used  on  account  of  the  possible  roughness  or  jarring 
due  to  so  many  joints,  and  because  settlement  is  a  thing 
which  can  be  obviated  by  careful  construction  methods  at  a 
very  slight  increase  in  cost  over  careless  methods.  A  study 
of  tables  No.  1  and  2  will  emphasize  the  absolute  necessity 
of  care  in  grading,  as  they  show  the  thicknesses  required  at 
the  centre  in  wider  pavements  if  settlement  is  allowed  and 
these  thicknesses  both  in  plain  and  in  reinforced  concrete 
are  prohibitive  in  price. 

Design  No.  2,  in  which  the  slab  is  the  entire  width  of  the 
pavement.  Grading  is  a  part  of  construction  and  can  be 
governed,  but  the  effects  of  moisture  and  frost  which  may 
occur  alternately  four  or  five  times  a  year,  are  difficult  to 
provide  against.  It  is  usual  to  put  down  drains  on  each  side 
of  the  pavement  and  endeavor  to  keep  the  moisture  level  at 
least  two  feet  below  the  concrete.  In  soils  which  are  self- 
draining  and  pervious  there  is  very  little  capillary  moisture 
and  then  the  effect  of  moisture  and  frost  may  be  neglected. 
In  soils  which  are  difficult  to  drain  moisture  and  frost  under 
the  edges  of  the  pavement  tend  to  raise  it  and  give  a  simple 
beam  action.  Tables  Nos.  3  and  4  give  the  thickness  at  the 
centre  of  a  pavement  of  plain  concrete  (l:lj^:3),  and  equiva- 
lent thicknesses  of  reinforced  concrete  for  various  widths 
to  carry  this  beam  action. 

Table  No.  3 

Modulus  of  Rupture  in  Tension=400  lbs.  per  sq.  in.  F.  S.=2. 

Load  8  ft.  wide  10  ft.  wide  12  ft.  wide  10  ft.  wide  20  f(.  wide  21  fl.  wide 
(i  Ions         4.0  5.0  0.5  8.1  ]:j.o 

8  tons         4.5  (i.l  7.1  0.5  12.2  15.8 

Ibis  table  gives  the  thicknesses  required  to  carry  a  load 
on  a  simple  beam  supported  at  the  outside  edges  of  the  pave 
nient,  over  a  span  of  two-thirds  the  width.    One  inch  should 
be  added  to  these  figures  for  wear. 


Table  No.  4 

C  =  750  lbs.  per  sq.  in.  S  =  16,000  lbs.  per  sq.  in.  P  =  0.0061. 


1  .•  iad 

8  tons. 

in  ft. 

12  ft. 

10  ft. 

21  fl 

wide 

«  idc 

w  idc 

wid«! 

Thickness  of  the 

concicte,  inches 

4.3 

5.5 

0.0 

it.  ti 

Sect,   men  steel, 

sq.   in.  per  lin. 

ft. 

0.25 

0.81 

o.ss 

II.. VI 

l.tis.  of  steel  per 

lin.  ft.  of  road 

5.7 

8.5 

13.8 

82 . 1 

Cost  per  sq.  yd. 

20.  lie. 

25.4c. 

31.  Oc. 

4s.  tie 

Kqniv.  tlilckncn 

concrete  nt  25c. 

o.s 

t.o 

1.2 

I  :i 

Total  equivalent 

5.1 

0.5 

10. "1 

This  table  gives  the  thicknesses  of  concrete  and  lbs.  of 
steel  to  carry  the  load  on  a  simple  beam  supported  at  the 
edges  of  the  pavement,  reduced  to  equivalent  thickness  of 
concrete  in  inches.  The  steel  is  placed  in  the  centre  two- 
thirds  of  the  width.    One  inch  to  be  added  for  wear. 

The  varying  success  of  design  No.  2  is  due  to  the  use 
of  practically  the  same  thickness  of  concrete  for  all  widths 
of  roatl  and  upon  all  soils.  Now,  in  cases  where  no  cracking 
occurred,  the  subgrade.  besides  being  well  rolled  and  pre- 
pared, was  well  drained,  while  in  the  cases  where  the  longi- 
tudinal cracking  occurred  inside  the  first  year,  the  most  of 
it  is  probably  due  to  settlement  and  a  little  to  frost  and 
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moist  are;  and  the  additional  cracks  from  year  to  year  arc 
undoubtedly  doe  to  moisture  and  frost.  From  tables  Nos.  3 
and  4  it  is  seen  that  it  the  drainage  "is  uncertain,  12  to  16  feet 
!■>  the  widest  slab  that  can  l>c  made  of  the  economical  thick- 
ness,  S  inches  being  too  small  a  thickness  for  pavements 
wiiler  than  U>  feet. 

This  leads  to  design  No.  3,  where  the  longitudinal  joint 
in  introduced.  This  longitudinal  joint  divides  the  pavement 
into  widths  which  permit  an  economical  thickness  and  retain 
the  required  strength  against  beam  action.  It  is  a  recent 
idea  anil  has  been  little  used  so  far,  but  it  is  inexpensive — 
being  equivalent  to  not  more  than  one-half  inch  thickness 
per  sq.  yard  of  concrete.  The  only  drawback  to  roads  of 
this  type  is  that  they  are  difficult  to  construct  satisfactorily, 
as  tin  protection  plates  used  for  the  transverse  points  are 
nut  sufficiently  solid  for  longitudinal  joints.  However,  with 
comparatively  little  improvement,  this  design  will  be  worthy 
1 1 1  consideration  as  it  permits  movements  of  the  edges  of 
the  pavement  without  cracking.  Even  in  the  small  widths 
this  method  results  in  the  saving  of  an  inch  or  so  in  thick- 
ness of  concrete. 

Prom  this  discussion  and  the  above  tables,  it  is  evident 
that  the  greatest  possible  stress  is  at  the  centre  of  the  slab 
and,  therefore,  the  greatest  thickness  is  necessary  at  that 
point.  The  stress  will  be  less  towards  the  edge  and  the 
thickness  may  be  reduced  there. 

The  wear  of  traffic  on  small  pavement  is  more  at  the 
centre,  while  on  the  wider  pavements  it  is  more  evenly  dis- 
tributed. Generally  speaking  the  wear  at  the  outside  edge 
of  the  pavement  is  negligible.  For  these  two  reasons,  com- 
mon practice  is  to  make  the  outside  thickness  of  concrete 
about  5  or  6  inches. 

Summing  up  this  discussion  we  may  say  mat  thickness 
and  width  are  made  such  as  to  be  economical  and  to  elim- 
inate cracking.  The  two  main  causes  of  cracking  are  settle- 
ment of  thhe  subgrade  at  the  outside  edges  and  action  of 
moisture  on  the  subgrade  at  the  edges.  Settlement  of  the 
subgrade  is  the  result  of  poor  workmanship  and  is  prevent- 
able; action  of  moisture  on  the  subgrade  is  due  to  natural 
causes  and  in  a  great  many  soils  is  uncontrollable.  Tables 
1  and  2  demonstrate  that  the  subgrade  must  be  properly 
compacted  as  it  is  not  economical  to  design  the  concrete  to 
cover  this  defect.  The  drainage  possibilities  then  govern 
the  width  and  thickness.  Tables  3  and  4  show  that  only  in 
the  case  of  self  draining  soils  should  the  pavement  be  wider 
than  16  feet,  longitudinal  joints  being  advisable  for  the 
greater  widths.  The  prevailing  idea  of  the  design  should  be 
to  reduce  the  tensile  stresses  due  to  contraction  and  beam 
action  and  to  increase  the  tensile  strength.  I 

Gradee. — Concrete  may  be  used  on  any  grades  on  which 
other  hard  surfaced  pavements  can  be  used.  On  grades 
steeper  than  3  or  4  per  cent.,  shallow  corrugations  will  be 
found  of  assistance  and  they  are  a  necessity  with  grades  of 
5  per  cent,  and  over. 

Crown. — A  study  of  the  crowns  of  the  surface  used  on 
concrete  roads  of  America,  shows  that  they  range  from  l/48th 
of  the  width  to  l/160th  of  the  width,  but  the  great  majority 
are  between  l/70th  and  l/100th  of  the  width.  A  common 
practice  is  l/96th.  Where  curb  and  gutter  are  used,  in  order 
to  prevent  an  undue  proportion  of  the  pavement  being  cover- 
ed with  water,  a  peaked  crown  is  used.  That  is,  %th  of  the 
rise  is  at  ]A\  the  distance  from  the  centre  to  the  curb  and 
j6th  at  half  the  distance. 

From  the  crown  of  the  surface  and  the"  thickness  re- 
quired for  the  width  of  the  slab,  the  shape  of  the  subgrade 
may  be  established.  The  subgrade  should  be  made  to  con- 
form with  the  design  of  the  slab,  that  is,  the  crown  of  the 
subgrade  should  not  be  established  first  and  the  thickness 
then  made  to  be  the  amount  between  it  and  the  crown  of 
the  concrete. 

Mixture. — So  far  cracking  has  been  the  topic  of  discus- 
sion, the  question  of  wear  and  abrasion  is  also  an  import- 


.iiii  consideration  in  design.  In  the  early  pavements  where 
the  materials  and  mixture  received  insufficient  attention,  a 
greal  deal  of  ravelling  occurred.  This  was  not  really  wear, 
Knt  rather  the  breaking  up  of  the  bond  of  the  materials 
by  the  traffic.  Improvements  have  been  made  from  time 
in  time  until  now  the  wear  of  concrete  is  considered  merely 
a  matter  of  inspection  and  workmanship. 

About  a  year  ago  a  very  interesting  test  of  various  mix- 
tures was  made  in  Chicago.  Narrow  slabs  df  different  mix- 
lures  were  made  up  and  placed  in  a  circle,  from  the  centre 
of  which  two  arms  were  rotated.  On  each  of  these  arms 
was  a  heavy  wheel  weighing  1,400  lbs.  with  three-inch  iron 
I  ires,  and  at  intervals  on  the  circumference  of  the  wheels, 
shoes  were  placed  alongside,  which  gave  blows  similar  to 
those  of  horse  hoofs.  These  wheels  were  so  arranged  as  to 
move  27  inches  along  the  radius  or  arm  as  they  rotated.  Jn 
this  way  each  slab  was  subjected  to  the  same  wear,  which 
was  similar  to  that  caused  by  horses  hoofs  and  heavy  wagons. 
Table  No.  5  shows  the  results  after  20,700  rotations  of  the 
machine. 

Table  No.  5 

No.  Mixture  Wear  Remarks 

(inches) 

It  :3  screened  gravel   'A"-1'A"      0.19    Uniform   wear,  rough 

2.    1 :1J4 :3  granite   (4  parts  0.11    Uniform    wear,  perfe-l 

3  parts    condition 

:>.    1:2^:5  screened  gravel   %"-V/3"      1.3S    Poor  condition 

4.  1  :2     :4  screened  gravel   A."-iy2"      1.77    Poor  condition 

5.  1:2     :3  screened  gravel    'A"-1'A"      0.24    Uniform  wear,  rough 

0.     Top  course  1  cement:  2  clean  sand      0.2G    Uniform    wear,  smooth 

7.  Top  course  1  cement:  2  mixture      O.l.S    Fairly  uniform 

(1  part  of  }4"  granite  to  2  pails 
of   lA"-¥V  granite  

8.  1:1J4:3    crushed    limestone     A"-      0.13    Uniform    wear,  smooth 

l'A"  

9.  1:2  :4  crushed  limestone  ...  .  .  0.44  Uneven,  rough 
10.     ]  :2     :4  crushed  limestone  (4  pai:>     0.1(5    ITneven,  rough 

1"-1^",  3  parts  J4 "-1")  ...  ... 

zFrom  this  table,  comparison  of  different  mixtures  of  the 
same  materials  and  comparisons  of  the  same  mixtures  of 
different  materials  can  be  made.    The  main  conclusions  are: 

1.  The  mixtures  with  granite  show  less  wear  than  that 
of  the  same  mixture  of  limestone  or  screened  gravel  or  that 
of  the  sand  top  course. 

2.  From  test  pieces  1,  3,  4  and  5,  test  pieces  2  and  10  and 
8  and  9,  it  is  demonstrated  that  under  the  most  severe  traffic 
conditions  the  l:lj^:3  mixture  gives  a  satisfactory  wearing 
surface  and  that  the  mixtures  containing  less  cement  will 
not  withstand  the  impact  and  abrasion  of  traffic  in  a  degree 
<vt  all  comparable  with  the  richer  mixtures. 

3.  From  test  pieces  2  and  7,  it  is  seen  that  the  mixtures 
with  the  higher  percentage  large  sized  aggregate  give  a  bet- 
ter wearing  surface. 

4.  From  test  pieces  1  and  5,  it  is  evident  that  an  increase 
in  the  amount  of  fine  aggregate  slightly  decreases  the  resist- 
ance to  wear,  and  test  6  shows  that  a  top  course  of  sand 
and  cement  decreases  the  resistance  to  wear  still  more,  al- 
though the  difference  in  either  case  is  not  great  enough  to 
warrant  placing  the  mixture  out  of  consideration. 

5.  The  tests  also  show  that  in  the  case  of  the  keener  mix- 
tures it  is  much  more  difficult,  even  in  the  laboratory  sections, 
to  obtain  an  even  surface  that  would  resist  the  pounding 
of  the  traffic' 

6.  The  order  of  resistance  shown  in  the  test  was  as  fol- 
lows:— 1.  1:1^:3  granite;  2,  1:1^:3  crushed  limestone;  3, 
1:1^:3  screened  gravel;  4,  1:2:3  screened  gravel;  5,  yi  sand 

top  course. 

7.  The  remaining  mixtures  should  not  be  considered 
where  the  traffic  is  at  all  heavy. 

This  test  proves  conclusively  that  rich  mixtures  are 
necessary  to  secure  a  bonding  of  the  concrete  which  will 
prevent  the  large  aggregate  of  the  mixture  being  torn  out 
by  the  traffic. 

(Concluded  next  issue) 
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Personal  Mention 

Mr.  A.  W.  E.  Fawkes,  waterworks  engineer  for  the  city 
of  Calgary,  has  resigned  and  opened  an  office  in  the  Burns 
Building,  Calgary,  to  carry  on  a  general  engineering  practice. 

Mr.  H.  G.  Havvley,  associate  engineer  on  Federal  drain- 
age work  in  Alabama,  has  returned  to  become  associate  en- 
gineer of  the  Canadian  Pacific  Railroad,  with  office  at  Min- 
neapolis. 

Mr.  J.  Vipond  Davies,  vice-president  of  Jacobs  &  Davies, 
Inc.,  consulting  engineers,  New  York  City,  was  awarded  by 
the  Institution  of  Civil  Engineers,  London,  Eng.,  the  Tel- 
ford gold  medal  of  that  institution  for  his  paper  on  the  "Ex- 
tension of  the  Hudson  River  Tunnels  of  the  Hudson  &  Man- 
hattan Railroad."  The  Telford  gold  medal  is  the  premier 
medal  of  the  institution  and  dates  back  to  1835,  funds  for  the 
purpose  having  been  bequeathed  by  the  celebrated  engineer, 
Thomas  Telford,  the  first  president  of  the  institution,  1820 
to  1835. 

Mr.  William  B.  Bryan,  chief  engineer  of  the  Metropolitan 
Water  Board  of  London,  died  recently.  He  was  born  in  1848 
and  began  an  official  career  in  1870.  In  1882  he  was  appoint- 
ed chief  engineer  of  the  East  London  Waterworks  Com- 
pany, remaining  as  water  engineer  to  the  Borough  of  Black- 
burn until  the  completion  of  new  waterworks.  In  1904  he 
took  up  the  appointment  of  chief  engineer  to  the  Metro- 
politan Water  Board.  Mr.  Bryan  was  a  member  of  the 
Franklin  Institute,  of  Philadelphia,  and  of  the  New  England 
Waterworks  Association,  besides  many  English  technical 
societies. 


Mainly  Constructional 

East  and  West  — From  Coast  to  Coast 


EASTERN  CANADA 

At  St.  Felicicn,  Que.,  a  stone  church  erected  at  a  cost  of 
Jos.  P.  Ouellet,  28  Ste.  Famille  Street,  Quebec. 

At  Hamilton  a  six-storey  departmental  store  is  to  be 
erected  by  Mr.  John  Lennox.    Plans  have  been  prepared. 

The  ratepayers  ol  Ottawa  will  vote  January  4  on  a  by- 
law to  raise  9250,000  for  the  construction  of  an  intercepting 
sewer. 

The  city  of  Berlin,  Ont.,  will  submit  a  by-law  to  raise 
114,000  for  the  installation  of  an  incinerator.  The  contract  will 
go  to  the  Ideal  Incinerator  Company,  Toronto. 

Included  in  the  budget  estimates  of  the  Montreal  Coun- 
cil is  160,000  for  an  improved  lighting  system,  postponed  from 
this  year,  and  also  $02,000  lor  a  new  police  signal  system. 

The  West  Lake  Brick  &  Products  Company,  Limited. 
Wellington,  Ont.,  has  been  incorporated  with  a  capital  of 
1960,000.  Mr.  II.  A.  Rose,  Sr..  of  Wetland,  Ont.,  is  identified 
with  the  enterpirse. 

As  the  result  of  a  conference  between  the  Montreal  Har- 
bour Commissioners  and  the  Minister  of  Marine,  the  pro- 
posed addition  to  the  west  end  of  No.  t  (levator  has  been 
postponed  until  the  spring. 

At  a  meeting  of  the  Royal  Canadian  Institute  held  at 
the  University  of  Toronto  on  Saturday,  November  14th. 
Prof.  Angus  gave  an  address  entitled  "  The  Proposed  Water- 
works System  for  Toronto." 

The  Board  of  Education  at   Toronto  is  to  spend  $100, 
(KK)  upon  the  erection  of  ,\  new  building  to  house  its  various 
departments.    It  is  to  be  erected  on  the  south  side  of  tin- 
present  Central  Technical  Hiuli  Si  I  I.  mi  College  Street. 

Professor  T.  L.  Walker,  of  the  University  nf  Toronto, 


gave  an  interesting  address  before  the  members  of  the  En- 
gineers' Club  of  Toronto  on  Friday,  November  20.  He  took 
for  his  subject  his  experiences  in  Germany  after  the  declara- 
tion of  war. 

Messrs.  Ross  &  Macdonald,  Montreal,  are  now  drawing 
plans  for  a  proposed  large  office  and  loft  building  at  Mayor 
and  St.  Alexander  Streets,  Montreal,  for  Mr.  H.  B.  Mussen. 
The  site  cost  $210,000.  The  work  will  not  commence  until 
the  war  is  over. 

Exterior  work  is  proceeding  on  the  new  Loyola  College 
which  is  being  erected  at  Notre  Dame  de  Grace  at  a  cost  of 
$400,000.  The  architects  are  Messrs.  Peden  &  Mclaren  and 
the  general  contractors  are  Mesrs.  Angiitis.  Limited,  both 
Montreal  firms. 

Mr.  Richard  S.  Buck,  recently  chief  engineer  of  the  Do- 
minion Bridge  Company,  Canada,  and  previously  with  the 
engineering  lirm  of  Sanderson  &  Porter,  New  York,  has  been 
appointed  engineer  of  maintenance  of  way  of  the  New  York 
(  N.  Y.)  Railways. 

Steel  work  is  in  progress  in  the  new  soap  factory  which 
has  been  erected  at  Hamilton  by  the  Proctor-Gamble  Com- 
pany. The  building  is  to  be  three  storeys  high,  of  reinforced 
concrete  and  brick  construction. 

Mr.  Chas.  D.  Campbell,  Town  Engineer  of  Gait,  has 
resigned  his  position  as  Town  Engineer  of  Preston  owing 
to  the  increase  of  duties  in  the  larger  municipality,  it  is 
stated  that  the  vacancy  at  Preston  will  be  filled  by  the  ap- 
pointment of  a  resident  engineer. 

The  Committee  of  Management  of  the  International  En- 
gineering Congress  have  issued  a  pamphlet  denying  the  re- 
port recently  circulated  to  the  effect  that  this  congress  was 
to  be  abandoned.  The  congress  will  be  held  in  San  Fran- 
cisco, as  scheduled,  from  September  20th  to  25th.  1915. 

Operations  on  the  apartment  house  which  is  being  erect- 
ed for  a  syndicate  on  Bay  Street,  Hamilton,  according  to 
plans  prepared  by  Messrs.  Stewart  &  Witton.  have  reached 
the  rooting  stage.  The  building,  which  is  to  cost  $100,000  is 
to  be  live-storeys  high,  of  reinforced  concrete  construction. 

Toronto  reports  that  the  directors  of  the  Humber  Beach 
Hotel,  which  was  destroyed  recently  by  fire,  have  decided 
to  erect  another  building  on  the  old  site.  The  new  hotel 
will  be  a  fireproof,  brick  structure.  The  work  of  razing  the 
old  building  will  commence  at  once.  It  is  hoped  to  have 
the  new  hotel  ready  by  the  spring. 

Builders'  Exchanges  and  similar  organizations  have  been 
asked  to  support  a  deputation  to  the  Premier  in  favour  of 
the  establishment  and  maintenance  of  a  central  Federal  la- 
bour bureau  and  free  local  bureaux.  The  question  has  been 
before  the  Government  on  several  occasions  and  the  Cabinet 
is  pledged  to  introduce  a  Bill  next  session. 

Operations  have  been  temporarily  suspended  on  the  new 
R,  C.  church  which  is  being  erected  at  Yillc  Kmard  t.  Mont- 
real )  at  a  cost  of  $150,000.  We  arc  informed  that  sub-con- 
tracts will  be  awarded  when  operations  are  resumed,  which 
will  probably  be  in  early  spring.  The  architect  is  Mr.  A. 
Bergeron.  Longue  Pointe,  and  the  general  contractor  is  Mr. 
II    Tessier,  Montreal. 

Mr.  Duncan  McCormick,  K.C.,  of  Montreal,  has  been 
appointed  chairman  of  the  permanent  board  of  arbitration 
between  the  General  Contractors'  \ssociation  of  Montreal 
and  the  United  Brotherhood  of  Carpenters  and  Joiners.  'This 
is  in  connection  with  the  agreement  as  to  wages  made  be- 
tween the  contractors  and  several  trade  unions  earlier  in 
the  year,  the  appointment  being  by  the  Minister  of  Labor. 

There  is  a  movement  under  way  to  construct  a  Peace 
Memorial   Highway  stretching  across  the  province  of  ( >n 
tario  from  Windsor  to  Montreal     Details  have  not  yet  been 
worked  out,  but  the  idea  of  the  promoters  is  to  secure  the 
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CO-operation  of  the  municipal  bodies  and  organized  motor- 
ists of  the  province.  The  mileage,  outside  of  urban  dis- 
tricts, is  estimated  at  375  miles  and  the  cost  of  the  whole 
undertaking  is  placed  at  $6,000,000.  Mr.  W.  A.  McLean, 
Provincial  Engineer  of  Highways,  has  interested  himself  in 
the  project. 

Mr.  J.  G.  Sing,  District  Engineer  at  Toronto  for  the 
Department  of  Public  W  orks,  has  resigned  that  office  and 
will  .no  into  practice  as  a  consulting  engineer,  acting  in  an 
advisory  capacity  to  the  Toronto  Harbor  Commission.  It  is 
Stated  that  Mr.  M.  Wilson,  who  has  been  assistant  to  Mr. 
Sing,  will  be  promoted  District  Engineer.  Mr.  C.  H.  Math- 
cuson.  the  present  engineer  on  the  government  work  for  the 
Harbor  Board,  will  temporarily  assume  charge  of  the  ex- 
tensive harbor  improvements  in  Toronto,  which  involve  an 
outlay  of  $7,000,000,  the  government's  share  of  the  work. 

WESTERN  CANADA 

In  the  Westmount  subdivision  of  Edmonton  a  new  brick 
building  has  been  erected  for  the  School  Commissioners  by 
the  Edmger  Construction  Company  at  a  cost  of  $150,000. 

Fort  George,  B.C.,  was  visited  last  week  by  a  fire  which 
caused  a  loss  of  some  $150,000.  The  fire  originated  from  an 
explosion.  The  entire  east  side  of  Central  Avenue  was 
destroyed. 

Mr.  M.  Janse,  the  Calgary  contractor,  was  in  Vancouver 
recently  studying  the  plans  of  the  grain  elevator  there.  Mr. 
Janse's  firm  is  building  the  elevator  at  Calgary,  which  is  now 
more  than  half  completed. 

A  western  incorporation  worthy  of  note  is  that  of  Can- 
ada Grain  Securities,  Limited,  of  Winnipeg,  a  new  concern 
capitalized  at  $200,000.  The  company  will  conduct  a  gen- 
eral grain  business  and  erect  grain  elevators  and  mills. 

Arrangements  are  being  made  by  the  Winnipeg  Board 
of  Control  for  the  construction  of  sewers  on  a  number  of 
streets.  The  total  estimated  cost  of  the  work  planned  is 
$500,000.  It  is  proposed  to  carry  out  the  work  by  day  labor. 
Mr.  VY.  P.  Brereton  is  City  Engineer  of  Winnipeg. 

Exterior  work  is  advancing  rapidly  on  the  stores  and  of- 
fices which  are  being  erected  at  Edmonton  for  Messrs.  Adams 
Bros,  by  the  Frid  Lewis  Company.  The  building  is  to  be 
four  storeys  high,  of  stone  and  brick  construction.  The  esti- 
mated cost  is  .$150,000.  Messrs.  Barnes  &  Gibbs,  of  Edmon- 
ton, are  the  architects. 

At  Edmonton,  a  store  and  office  building  is  being  erect- 
ed for  Mr.  J.  Kelly  by  Read,  MacDonald  &  Brewster,  general 
contractors.  The  building,  which  is  to  cost  $125,000,  is  to  be 
five  storeys  high,  of  brick  and  reinforced  concrete  con- 
struction. Operations  are  now  well  under  way.  The  archi- 
tects are  Messrs.  Van  Siclen  &  Macomber,  of  Edmonton. 

At  South  Edmonton,  Alta.,  operations  have  been  renewed 
on  the  new  buildings  for  the  University  of  Alberta.  The 
general  contractors  are  the  Geo.  A.  Fuller  Company,  Limited, 
and  the  total  cost  of  the  undertaking  is  placed  at  $450,000. 
The  building  now  under  construction  will  be  four-storeys 
high,  60  x  375  ft.  in  dimensions,  of  stone  and  brick  construc- 
tion. 

Mr.  J.  W.  Stewart,  president  of  the  Pacific  Great  East- 
ern Railway,  announces  that  construction  is  proceeding  with 
undiminished  vigor  all  along  the  route  of  the  new  line  from 
the  end  of  steel  near  Pemberton  to  Fort  George.  He  said 
that  a  force  of  nearly  7,000  men  is  engaged  in  the  task  of 
projecting  a  new  line  into  the  interior.  Incidentally,  he  men- 
tioned that  a  sum  aggregating  between  $1,250,000  and  $1,500,- 
000  was  being  spent  each  month  in  the  work  of  construction. 

According  to  advices  received  by  the  Hon.  Thos.  Taylor, 
construction  work  is  now  well  advanced  on  the  bridge  for 
the  Kettle  Valley  Railway,  which  will  link  the  new  Hope 
Mountain  route  with  the  C.  P.  R.,  on  the  north  side  of  the 


Fraser  River,  near  Hope.  The  first  of  the  bents  has  been 
completed,  and  structural  operations  are  proceeding  briskly. 
The  Keltic  Valley  line  has  been  linked  up  between  Midway 
and  Penticton,  and  construction  work  is  well  advanced  to- 
wards Princeton,  where  the  railway  will  join  the  V.  V.  &  E.. 
and  use  a  joint  section  to  Otter  Summit,  where  connection 
is  made  with  the  Nicola  Valley  branch  of  the  C.  P.  R.  Grad- 
ing has  been  almost  completed  on  the  Hope-Coquohalla 
Summit  section  of  the  Hope  Mountain  route,  and  it  is  anti- 
cipated that  the  new  line  will  be  ready  for  traffic  to  the 
coast  next  summer. 


The  "Efficiency"  Spacing  Bar 

A  patented  spacing  bar  for  holding  reinforcement  in 
place,  in  concrete  slabs,  has  just  been  put  on  the  market  by 
the  Electric  Welding  Company  of  Pittsburgh,  who  are  re- 
presented in  Toronto  by  the  Railway-Contractors  Supply 
Company,  Room  504,  Standard  Bank  Building.  The  accom- 
panying sketch  gives  a  view  of  the  bar  and  the  method  of 
its  uses.  It  is  known  as  the  "Efficiency  Spacing  Bar."  The 
bar  consists  of  a  J^-inch  channel  pierced  at  the  required 


centres  for  floor  rods.  The  metal  strip  from  openings  is  bent 
up  at  an  angle  sufficient  to  admit  the  floor  rod.  At  every 
other  opening  a  chair  is  welded  so  as  to  carry  the  spacing 
bar  (and  the  reinforcing  rods)  the  proper  distance  above  the 
bottom  of  the  slab.  The  floor  rods  are  clamped  solidly  into 
place  by  a  hammer  blow,  which  easily  bends  the  projecting 
metal  strip  tightly  over  the  rod.  The  section  of  the  bar 
is  Yi  sq.  in.,  so  that  it  serves  also  as  a  transverse,  stiffening, 
or  reinforcing  rod.  This  spacer  bar  is  being  used  for  the 
first  time  in  Canada  on  the  Wm.  Wrigley,  Jr.,  factory,  the 
contractors  for  which  are  the  H.  G.  Christman  Company. 


Large  Iron  Fence  Order 

What  is  generally  believed  to  be  the  biggest  order  for 
ornamental  iron  fence  ever  given  in  Canada,  has  been  placed 
with  the  Page  Wire  Fence  Company,  at  Walkerville.  About 
3,300  lineal  feet  will  be  required  to  fence  in  the  ten-acre 
estate  of  E.  Chandler  Walker.  The  total  cost  of  this  fence, 
not  including  erection,  will  be  in  the  neighborhood  of  $7,500. 
The  fence  is  seven  feet  high  and  is  composed  of  three  hor- 
izontal rails.  Pickets  are  Y\  inch  square  set.  4  inch  centres. 
A  new  record  for  quick  delivery  will  probably  be  made  on 
this  order,  which  was  placed  in  October  and  is  to  be  de- 
livered complete  by  December  1st.  General  Manager  Church, 
of  the  Page  Company,  reports  an  unusually  large  amount  of 
ornamental  iron  fence  work  running  through  the  shops  at 
this  time.  In  fact,  the  fence  business  for  the  past  year  has 
been  considerably  better  than  it  was  during  1913,  with  every 
indication  of  a  substantial  increase  in  the  coming  year. 
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Waterworks,  Sewerage  and 
Roadways 

Aylmer,  Que. 

The  provincial  government  has  author- 
ized the  town  council  to  proceed  with 
the  construction  of  a  filtration  plant  for 
this  center.  Mr.  LeBlanc  is  the  engineer, 
and  Mr.  Malherbe  is  the  secretary. 

Chatham.  Ont. 

Plans  have  been  filed  at  the  office  of 
the  Public  Works  Department,  Ottawa, 
and  Registrar  of  Deeds,  Chatham,  for 
the  construction  of  intake  pipe  and  con- 
crete wall  running  out  into  Lake  Erie, 
opposite  the  town  line  between  the  town- 
ships of  Tilbury  East  and  Romney.  Mr. 
A.  Farquharson,  Merlin,  Ont.,  is  clerk  of 
Tilbury  East  and  Mr.  J.  W.  Kennedy, 
VVheatley,  is  clerk  of  Romney. 

Dundas,  Ont.  (Hamilton) 

I'lans  arc  drawn  by  the  town  council 
fot  extensions  to  water  mains  on  several 
streets  at  a  cost  of  $1,500.  Pipe  and 
hydrants  of  standard  size  are  to  be  used. 
Mr.  R.  W.  Karch  is  the  chairman. 

Embro  Township,  Ont. 

The  Township  Council  is  starting  work 
on  the  laying  of  6,800  ft.  of  tile  in  connec- 
tion with  the  Youngsville  drain,  estimat- 
ed to  cost  $2,145.  The  general  contrac- 
tors arc:  Mr.  John  Curtain,  R.  R.  No.  2, 
Moncton,  Ont.,  $5.'l0,  and  Mr.  B.  Blair, 
Woodstock,  $1,615. 

Eastview,  Ont. 

Work  mav  be  started  shortly  by  the 
Town  Council  on  the  construction  of  a 
culvert  through  Hanna  anad  Overton 
Streets.  Mr.  Patterson  Byrne,  93  Sparks 
Street,  Ottawa,  is  enginccr-in-charge. 

Ottawa,  Ont. 

The  purchase  of  three  additional  pumps 
has  been  'recommended  to  the  Water- 
Works  Department,  City  Council,  by  Mr. 
R.  L.  Haycock,  City  Engineer. 

Work  on  surface  drainage  and  pave- 
ments on  Gloucester  Street  has  been 
started  by  day  labor.  Tenders  arc  to  be 
called  for  balance  of  work.  The  scheme 
will  involve  a  total  outlay  of  $23,000.  Mr. 
Wt  C.  Askwith  is  the  engineer. 

Quebec.  Que. 

Plans  are  drawn  for  the  paving  of  St. 
Louis  and  St.  Poye  Roads  at  an  esti- 
mated cost  of  $1H0,000.  Mr.  W.  D.  Bail- 
largce,  City  Hall,  is  Eugiueer-in-Charge. 

The  City  of  Quebec  is  starting  work 
Immediately  on  extensions  to  water- 
works system  estimated  to  cost  $120,000. 
Mr.  T.  A.  A.  Forrester.  Water-works  De- 
partment, City  Hall,  is  engineer.  Work 
will  be  done  by  day  labor. 

South  Vancouver.  B.C. 

The  Municipal  Council  has  completed 
arrangements  for  the  paving  of  Main 
Street.    Mr.  J.  B.  Springford  is  the  clerk. 

Stamford  Township.  Ont. 

Tenders  will  be  called  by  the  Town- 
ship Council  for  the  supply  of  inn  water 


connections  for  houses  at  an  estimated 
cost  of  $750.  Mr.  C.  F.  Munroe,  South- 
end P.O.,  is  the  clerk. 

Toronto,  Ont. 

Tenders  close  on  December  8  with 
Board  of  Control  for  the  supply  of  567 
ft.  of  48-in.  cast  iron  pipe  and  400  feet 
of  66-in.  cast  iron  pipe.  Plans  are  at 
office  of  Commissioner  of  Works,  Mr. 
R.  C.  Harris,  City  Hall. 

Tenders  close  December  22  with  Board 
of  Control  for  reconstruction  of  part  of 
section  2  high  level  interceptor.  Plans 
may  be  inspected  at  office  of  Commis- 
sioner of  Works. 

York  Township  Council  has  decided  to 
call  for  tenders  to  construct  new  sewers 
on  Glenholme  and  Earnscliffe  Avenues, 
at  an  estimated  cost  of  $20,000.  Mr. 
Frank  Barber  is  the  engineer. 

Pavement  is  to  be  laid  on  Jane  Street, 
from  Dundas  Street  to  St.  Clair  Avenue, 
for  York  Township  Council.  Estimated 
cost  $5,000.  Mr.  Frank  Barber,  57  Ade- 
laide East,  is  the  engineer. 

Asphalt  pavements  on  the  following 
streets  have  been  recommended  by  the 
Board  of  Control:  Eaton,  $11,348;  Em- 
press, $8,206;  St.  Clair,  $29,489;  Glenrose, 
$16,507;  Heath  East,  $19,318;  Elmwood, 
$3,294;  Isabella,  $5,138. 

The  Works  Committee  of  the  City 
Council  has  recommended  that  applica- 
tion be  made  for  legislation  to  expend 
$50,000  upon  the  further  extension  of 
Crawford  Street. 

Waterloo,  Que. 

The  Town  Council  will  invite  tenders 
in  January  for  the  contract  to  carry  out 
about  three  miles  of  macadamizing,  16  ft. 
wide,  estimated  to  cost  $27,000.  Mr.  J.  A. 
Perras  is  the  assistant  secretary-treasur- 
er. 

Winnipeg,  Man. 

Arrangements  are  under  way  at  the  in- 
stance of  the  Board  of  Control  for  the 
construction  of  sewers  on  several  streets 
of  this  city.  The  work,  which  is  esti- 
mated to  involve  an  expenditure  of  $500.- 
000,  will  he  carried  through  during  the 
winter  by  day  labor.  Mr.  W.  P.  Brcrc- 
ton,  233  James  Street,  is  the  engineer. 

CONTRACTS  AWARDED 
Port  Hope,  Ont. 

The  contract  for  the  laying  of  1,800  ft. 
of  14^-in.  steel  intake  pipe  has  been 
awarded  by  the  Board  of  Water  Commis- 
sioners to  Boyds,  Limited,  Port  Hope. 
1'.  W.  Thorold  Company.  Limited,  2  To- 
ronto Street.  Toronto,  is  the  engineer. 
The  work  will  cost  about  $15,000. 

Toronto.  Ont. 

In  connection  with  new  water  Supply 
main  for  North    Toronto,  the   Board  of 

<  ontrol  has  awarded  the  following  con- 
tracts for  supply  of  cast  iron  pipe:—- Na- 
tional Iron  Works,  333  lengths  of  24-in 
pipe   $88.80  per  length;  Canadian  Allis- 

<  humeri,  Limited,  566  lengths  of  30-in 
pipe.  $72.80  per   length;    National  Iron 


Works,  530  lengths  of  36-in.  (a)  pipe, 
$94.45  per  length;  Canadian  Allis-Chal- 
mers,  Limited,  440  lengths  of  36-in.  (b) 
pipe,  $95.95  per  length. 

Victoria,  B.C. 

The  City  Council  has  awarded  to  the 
Canadian  Mineral  Rubber  Company,  Vic- 
toria, the  contract  for  12,000  yds.  of  as- 
phalt surfacing  at  $1.05  per  yd.  Mr.  Wel- 
lington J.  Dowler  is  the  clerk. 


Railroads,  Bridges  and  Wharves 

Halifax,  N.S. 

Plans  will  be  completed  shortly  for 
new  dry  dock,  length  1,150  ft.,  width 
180  ft.,  at  an  estimated  cost  of  $3,000,000 
for  the  Dominion  Government  Depart- 
ment of  Public  Works.  Mr.  R.  C.  Des- 
fochers,  Ottawa,  is  the  secretary 

Louth  Township,  Ont. 

The  Township  Council  has  decided  to 
apply  to  the  Grand  Trunk  Railway  Com- 
pany to  reconstruct  a  bridge  between 
lots  6  and  7,  Con.  3.  Mr.  M.  A  Ball 
Jordan,  Ont.,  is  the  clerk. 

Province  of  Ontario  (Middlesex) 

Tenders  will  be  received  by  Mr.  Chas. 
lalbot,  C.E.,  London,  Engineer  of  Mid- 
dlesex, and  Mr.  Jas.  A.  Bell,  C.E.,  St 
Thomas,  Engineer  of  Elgin;  until 'De- 
cember 8,  for  the  construction  of  a  steel 
bridge,  one  span,  length  220  ft.  with  225 
feet  of  approach,  concrete  abutments- 
piers  and  pedestals,  over  Thames  River' 
between  the  counties  of  Middlesex  and' 
Elgin,  for  the  municipalities  of  Middle- 
sex and  Elgin. 

Province  of  Manitoba 

Tenders  addressed  to  Mr.  A.  Johnston 
Deputy  Minister  of  Marine  and  Fish- 
eries, will  be  received  up  to  noon,  De- 
cember 21st  for  the  construction  of  a 
sma  I  wooden  lighthouse,  two  wooden 
sheds  with  pole  lights,  and  a  shelter  shed 
at  \\  mnipegosis  Harbour,  Marquette 
County,  Province  of  Manitoba. 

Saskatoon,  Sask. 

I  he  Provincial  Government  Board  of 
Highway  Commissioners  have  tempor- 
arily suspended  operations  on  new  $75  - 
ooo  bridge  lure.  Seven-arch  rings  and 
alse  work  lor  three  main  arches  have 
been  completed.  Superstructure  and  ap- 
proaches are  to  be  finished  next  year. 

St.  Johns.  Que. 

The  Provincial  Government  Depart- 
ment ot  Public  Works  (Hon.  L.  A.  Tas- 
chereau,  Minister),  has  awarded  to  Mr 
l.aur.n  Leitch,  5  Beaver  Hall  S.piare. 
Montreal,  the  general  contract, to  con- 
struct steel  and  concrete  bridge  25  ft. 
wide  between  St.  John  and  Iberville 
Bridge  will  have  17  ft.  roadway  and  2 
lootwalks  2  ft.  each,  cement  and  asphalt 
floor  and  electric  lighting.  Two  Strauss 
Trunnion  Lifts  will  be  required.  Esti- 
mated cost  of  bridge  $178,000 
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St.  Catharines,  Ont. 

renders  will  be  received  until  Decem- 
ber -'tli  by  Mr.  J.  A.  Pay,  Town  Clerk, 
for  bridge  superstructure  on  St.  Paul 

Street  — steel    construction,   length,    1.2. it! 

ft;  width,  -»i  ft;  height,  89  ft,  for  City 
C  ouncil.  Mr.  \\ .  1'.  Near  is  the  engi- 
neer. 

Toronto,  Ont. 

l  etulers  close  December  2  I  with  the 
Board  of  Control  for  the  construction  of 
Koscdalc  Section,  Bloor  Street  Viaduct, 
Toronto.  The  following  is  the  engineer's 
estimate  for  quantities:  31,008  cu.  yds.  of 
excavating,  16.738  cu.  yds.  of  concrete 
work,  4,854  sq.  yds.  of  waterproofing, 
185,350  lbs.  of  reinforcing  steel.  Steei 
work,  including  anchor  bolts,  sheet  lead, 
plates,  posts,  bracings,  Hoor  beams, 
stringers,  etc.,  ;$,122.610  lbs.  Mr.  Li.  C. 
Harris  is  Commissioner  of  Works. 

Vancouver,  B.C. 

The  following  contracts  have  been  re- 
ceived for  the  Second  Narrows  bridge 
for  the  Burrard  Inlet  Tunnel  &  Bridge 
Company,  142  Hastings  Street  W. : — 
Canadian  Bridge  Company,  VValkerville, 
Ont.,  $1,846,000;  Dominion  Bridge  Com- 
pany. Montreal,  $1,916,000;  Mr.  C.  A.  P. 
Turner.  Vancouver,  $1,744,831.  The 
structure  will  be  steel  and  concrete. 
Messrs.  Cleveland  &  Cameron,  1001-10 
kogers  Building,  are  the  engineers.  Mr. 
J.  K.  Cockrell  is  the  secretary. 

CONTRACTS  AWARDED 

St.  John,  N.B. 

1  lie  contract  for  the  construction  of  a 
breakwater  at  Courtenay  Bay  has  been 
let  to  Mr.  J.  A.  Gregory,  Lancaster 
W.E.,  St.  John. 


Public  Buildings,  Churches 
and  Schools 

Burnaby,  B.C. 

The  School  Board  will  start  work  at 
once  on  the  construction  of  a  $50,000 
school  here.  The  work  will  be  under  the 
supervision  of  the  architect,  Mr.  J.  H. 
Bowman,  Yorkshire  Building,  Vancou- 
ver. 

Bassano,  Aha. 

Tenders  will  be  called  shortly  for  plas- 
tering, heating  and  "lumbing  work  in 
connection  with  the  erection  of  a  $25,- 
000  government  building  for  the  Domin- 
ion Government  Department  of  Public 
Works.  The  building  will  be  two-storey, 
40  x  56,  sandstone,  brick  and  steel  con- 
struction. Mr.  M.  C.  Sackrider,  Medi- 
cine Hat,  is  the  general  contractor.  The 
government  architect  is  Mr.  P.  J.  Dewey. 

Carman,  Man. 

Tenders  will  be  received  by  Mr.  R.  C. 
Desrochers,  Secretary,  Dominion  Govern- 
ment Department  of  Public  Works,  Ot- 
tawa, until  4  p.m.  December  9  for  fittings 
in  post  office  here,  including  screens, 
wickets,  counters,  furniture,  cornice, 
drawers  and  pigeon  holes.  Plans,  arid 
specification  are  at  office  of  Mr.  James 
Brown.  Clerk  of  Works,  Post  Office, 
Carman;  Mr.  H.  E.  Matthews,  resident 
architect,  Winnipeg,  and  at  Department, 
Ottawa.  Specification  at  office  of  Mac- 
Lean  Daily  Reports,  Limited,  25  Char- 
Street,  Toronto. 

Cornwall,  Ont. 

Tenders  clos  at  4  p.m.  December  4  with 
Mr.  R.  C.  Desrochers,  Secretary,  Domin- 
ion Government  Department  of  Public 


Works,  Ottawa,  For  electric  wiring  and 
littings  For  pos1  office.  Building  is  to  be 
Wired  lor  28-60  watt,  29-100  watt,  and  5- 
850  wait  incandeseenl  lamps  and  70' 
switches,  with  fixtures  and  shades.  1  'lan s 
and  specification  are  at  office  of  Mr. 
Thos.  A.  Hastings,  Clerk  of  Works,  Pos- 
tal station  "F";  at  Department,  Ottawa, 
and  with  caretaker,  I'ost  Office,  Corn- 
wall. <  >nt.  Specification  at  office  of  Mac- 
Lean  Daily  Reports,  Limited,  25  Char- 
lotte Street,  Toronto. 

Fort  Frances,  Ont. 

Catalogues  (with  prices)  on  shelving, 
tables  and  chairs  are  wanted  by  Rev.  J. 
k.  Hams,  Secretary,  Library  Board,  m 
connection  with  the  equipment  of  a  $8,- 
500  public  library  on  Lhurch  Street  and 
Victoria  Avenue.  Mr.  W.  A.  Mahoney, 
Telephone  Building,  Guelph,  is  the 
architect. 

Gait,  Ont. 

I  enders  arc  open  for  heating,  plumb- 
ing, interior  fittings  and  furniture  in  con- 
nection with  the  construction  of  a  $5,000 
church  on  Water  Street  North,  for  the 
Baptist  Congregation.  Mr.  John  Girling, 
50  Stone  Koad,  is  the  architect  and  gen- 
eral contractor. 

Grande  Riviere,  Que. 

The  parish  ot  Grande  Riviere  have  had 
plans  drawn  for  addition  to  church.  Mr. 
Thos.  Raymond,  45  Caron  Street,  Que- 
bec, is  the  architect.  The  building  will 
be  frame  construction. 

Hespeler,  Ont. 

.fians  have  been  approved  and  ten- 
ders will  be  called  in  about  two  weeks 
tor  contract  to  construct  $9,000  library 
for  the  Town  Council.  Messrs.  Taylor 
&  Bodley,  Hope  Chambers,  Branttord, 
are  the'  architects.  Mr.  M.  E.  Jardme  is 
the  clerk. 

Kamouraska,  Que. 

Plastering,  painting  and  heating  ten- 
ders will  be  let  next  spring  in  connection 
with  $52,000  church  in  course  of  con- 
struction for  the  parish  of  St.  Louis. 
The  Black  Lake  Construction  Company, 
Black  Lake,  are  the  general  contractors. 
Mr.  Jos.  P.  Ouellet,  28  St.  Famille  Street, 
Quebec,  is  the  architect. 

Medicine  Hat,  Alta. 

A  by-law  which  was  recently  submitted 
to  authorize  the  City  Council  to  build  a 
police  station  on  Third  and  North  Rail- 
way Streets,  at  an  estimated  outlay  of 
$45,000,  has  been  defeated.  Another  by- 
law may  be  submitted  next  year.  The 
proposed  building  will  be  two-storey,  65 
x  40,  brick  construction.  Messrs.  Bourne 
&  Morrison,  Hooper  &  Huckvale  Block, 
are  the  architects. 

Milverton,  Ont. 

Sub-contracts  for  heating,  plumbing, 
electrical  work  and  interior  fittings  are 
to  be  let  in  connection  with  $26,000,  2- 
storey,  brick  post  office  in  course  of  con- 
struction on  Main  Street  for  the  -Do- 
minion Government  Department  of  Pub- 
lic Works.  Mr.  J.  S.  Russell,  21  Downie 
Street,  Stratford,  is  the  architect.  Mr.  E. 
A.  Bleakney,  Elmira,  is  the  general  con- 
tractor. 

Montreal,  Que. 

The  R.  C.  School  Commissioners  will 
purchase  electrical  and  interior  fittings 
for  school  on  Ottawa  Street.  Mr.  W.  E. 
Doran,  189  Bleury  Street,  is  the  archi- 
tect. 

Tenders  will  be  received  by  Mr.  R.  C. 


Desrochers,  Ottawa,  Secretary,  Domin- 
ion Government  Department  Public 
Works,  until  4  p.m.  December  2,  for  the 
contract  to  install  interior  fittings  in 
Postal  Station  "H,"  including  screens, 
counters,  furniture,  cornice,  marble  work, 
pigeon  holes  and  drawers.  Plans  and 
specification  are  at  office  of  Mr.  L.  A. 
Amos,  architect,  78  Crescent  Street,  Mon- 
treal; Mr.  R.  L.  Deschamps,  overseer  of 
Dominion  Buildings,  Post  Office,  Mon- 
treal, and  at  Department,  Ottawa.  Spe- 
cification at  office  of  MacLean  Daily  Re- 
ports, Limited,  25  Charlotte  Street,  To- 
ronto. 

Moncton,  N.B. 

The  contract  for  interior  fittings  in 
connection  with  $62,000  church,  155  x 
100,  stone  and  brick  construction,  has  not 
yet  been  let.  Mr.  James  Reid  is  the  gen- 
eral contractor.  Mr.  W.  H.  Lugsdin,  685 
Main  Street,  is  secretary-treasurer,  First 
Moncton  Baptist  Church. 

Notre  Dame  de  Grace  (Montreal) 

Plans  are  drawn  for  a  $25,000  church 
building  to  be  erected  on  Kensington  and 
Sherbrooke  Streets  for  the  St.  Columbus 
congregation.  Tenders  have  not  yet  been 
invited.  Mr.  David  H.  Macfarlane,  10 
Cathcart  Street,  is  the  architect. 

Niagara  Falls,  Ont. 

Plans  are  in  preparation  and  tenders 
will  be  called  in  December  for  the  con- 
tract to  construct  an  addition  to  school 
on  Kitchener  Street,  estimated  to  cost 
$18,000,  for  the  public  School  Board. 
Mr.  C.  M.  Porter,  Niagara  Falls  South, 
is  the  architect.  Mr.  Geo.  Mortimer  is 
secretary  of  School  Board. 

Owen  Sound,  Ont. 

The  Town  Council  has  decided  to  sub- 
mit a  by-law  to  raise  $5,000  for  the  pur- 
pose of  carrying  out  alterations  to  asy- 
lum. Mr.  Chas.  Gordon  is  the  Town 
Clerk. 

Ottawa,  Ont. 

Contracts  for  plastering  and  painting 
$10,000  Sunday  School  on  Florence 
Street  for  the  First  Congregational 
Church  have  not  yet  been  let.  Messrs. 
Weeks  &  Burgess,  Sparks  Street,  are 
the  architects.  McArthur  Bros.,  26 
Woodlawn  Avenue,  are  the  general  con- 
tractors. 

The  City  Council  is  contemplating  the 
erection  of  an  Old  Men's  Home  on  the 
outskirts  of  the  city.  The  architect  has 
not  yet  been  appointed. 

Work  is  to  be  stopped  for  this  year  on 
the  construction  of  $20,000  church  for  St. 
Paul's  Lutheran  body.  Foundations  are 
about  in,  but  no  contracts  have  yet  been 
awarded.  New  tenders  will  be  called 
next  spring.  Building  will  be  brick  con- 
struction. Prices,  etc.,  are  wanted  on 
seating  and  furniture.  Mr.  W.  E.  Noffke, 
45  Rideau  Street,  is  the  architect. 

Quebec,  Que. 

The  contract  has  not  yet  been  let  for 
felt  and  gravel  roofing  in  connection  with 
the  construction  of  $500,000  post  office 
here  for  Dominion  Government  Depart- 
ment of  Public  Works.  Building  will  be 
six-storey,  132  x  50,  stone,  marble,  rein- 
forced concrete  and  terra  cotta  construc- 
tion. Mr.  E.  M.  Talbot,  14  St.  Joseph 
Street,  is  the  architect-in-charge.  Mr. 
Louis  Boivin,  202  Richelieu  Street,  is  the 
general  contractor. 

Saskatchewan  Province 

The  following  school  districts  in  this 
Province  have  been  empowered  to  bor- 
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row  money  for  school  improvements: 
West  Lawn  S.  D.  3132,  erecting  and 
equipping  School  House,  $2,200.  Mr. 
Arch.  McKerricher,  Horizon,  secretary- 
treasurer.  Mullingar  S.  D.  2014,  erect- 
ing School  Building,  $700.  Mr.  Chas. 
Comerford,  Mullingar,  secretary-treasur- 
er. Broadacre  S.  D.  3087,  erecting  and 
furnishing  School  House,  $2,000.  Mr. 
Chas.  H.  Griffiths,  Broadacre,  secretary- 
treasurer. 

Sandy  Bay,  Que. 

Tenders  will  be  invited  next  spring  for 
the  painting  and  heating  of  $75,000  church 
for  Parish  of  Sandy  Bay.  Building  will 
be  135  x  68.  stone  construction.  Messrs. 
Ouellet  &  Levesque,  15  St.  John  Street, 
Quebec,  are  the  architects. 

St.  Pierre  du  Lac,  Que. 

Tenders  for  plumbing  and  painting 
$70,000  church  here  will  not  be  called  be- 
fore next  spring.  Mr.  Rene  Lcmay,  19 
d'Aiguillon,  Quebec,  Que.,  is  the  archi- 
tect. 

Simcoe,  Ont. 

Mr.  R.  Simpson,  secretary  of  building 
committee,  Trinity  Church  Congregation, 
will  let  the  contracts  for  painting,  heat- 
ing, plumbing,  electrical  and  interior  fit- 
tings, in  connection  with  parish  hall  in 
course  of  construction  on  Colborne 
Street,  at  a  cost  of  $10,000. 

St.  Cesaire,  Que. 

Tenders  will  be  received  by  the  secre- 
tary of  "Syndics"  until  December  1,  for 
alterations  to  church.  Mr.  J.  O.  Tur- 
geon,  55  St.  Francois  Xavier  Street,  Mon- 
treal, is  the  architect,  at  whose  office 
plans  and  specification  can  be  seen. 

St.  Epiphane,  Que. 

The  parish  of  St.  Epiphane,  County 
Temiscouata,  have  had  plans  drawn  for 
trimming  interior  of  church  at  an  esti- 
mated outlay  of  $15,000.  Mr.  Thos.  Ray- 
mond. 45  Caron  Street,  Quebec,  is  the 
architect. 

Toronto,  Ont 

The  Property  Committee  of  the  Board 
of  Education,  together  with  the  heads 
of  departments,  will  form  a  committee 
to  decide  upon  plans,  etc.,  for  the  con- 
struction of  new  Administration  Build- 
ing in  this  city.  Mr.  VV.  C.  Wilkinson  is 
vriiitary-treasurer,  Board  of  Education. 

As  part  of  the  re  organization  scheme 
ot  the  Fire  Department,  the  Board  of 
C  ontrol  contemplates  the  erection  of  a 
training  school  for  firemen,  possibly  on 

I  ollegc  ;itid  Bellcvuc  Street.  A  store- 
house for  the  supply  department  will  al- 
so be  built  in  connection  with  the 
scheme. 

Tenders  close  on  November  27th  for 
addition  to  Regal  Road  school  building 
for  the  Board  ot  Education.  Building 
will  be  brick  and  fireproof  construction. 
Mr.  VV.  C.  Wilkinson  is  secretary-trea- 
surer. 

I  cnilers  and  designs  for  leaded  glass 
will  close  about  December  I,  with  Mr. 
W.  G.  Burns.  74  Indian  Grove  .Avenue, 
architect.  in  connection  with  new 
$05(100  church  on  Sunnvstdc  A\enue.  t ■  •  r 
Howard  I'ark  Methodist  body.  The 
hardware  contract  has  not  yet  been  let. 

The  Polish  Cm  holies  of  West  Toronto 

have  purchased  .i  site  on  Davenport  Uoad 
upon  which  it  is  contemplated  t"  erect  a 
church  next  year. 

Tenders  close  on  November  27th  with 
Mr.  W.  C.  Wilkinson,  Secretary,  Board 


of  Education,  for  miscellaneous  school 
work,  consisting  of  temperature  regula- 
tors, electric  wiring,  metal  and  glass  par- 
titions and  terrazzo  floors  in  several 
school  buildings.  Plans  are  at  office  of 
superintendent  of  buildings. 

Ville  Emard,  Que.  (Montreal) 

Work  has  been  stopped  for  the  present 
in  connection  with  $150,000  church  for 
the  R.  C.  Parish  of  Ville.  Sub-contracts 
will  be  awarded  when  work  recommenc- 
es. Mr.  A.  Bergeron,  Terminal  Tracks, 
Longue  Pointe,  is  the  architect.  Mr.  H. 
Tessier,  Montreal,  is  the  general  contrac- 
tor. 

Wabamun,  Alta. 

Work  is  to  start  this  year  on  the  con- 
struction of  a  church  on  Railway  Avenue 
for  the  Methodist  Church  Congregation. 

Winnipeg,  Man. 

The  plastering  contract  will  be  let  later 
for  library  building  in  Cornish  Park  for 
the  Board  of  Control  (Library  Board). 
The  National  Construction  Company, 
Boyd  Building,  are  the  general  contrac- 
tors. Mr.  S.  PVank  Peters,  Phoenix 
Block,  is  the  architect. 

Building  work  on  $225,000  church  for 
Knox  Presbyterian  Congregation  may 
be  closed  down  for  the  winter.  Mr.  J. 
H.  G.  Russell,  McArthur  Building,  is 
the  architect. 

CONTRACTS  AWARDED 

Ottawa,  Ont. 

The  contract  for  painting,  decorating 
and  glazing  of  church  on  Division  Street 
for  the  Italian  R.  C.  church,  has  been 
awarded  to  Mr.  T.  B.  Duford,  70  Rideau 
Street. 


Business  Buildings  and  Indus- 
trial Plants 

Eerthier,  Que. 

Plans  arc  drawn  and  the  contract  will 
be  let  in  a  few  days  for  the  construction 
of  $7,000  dormitory  here  for  the  Provin- 
cial Government,  Department  of  Public 
Works.  Building  will  be  brick  construc- 
tion. Messrs.  Mac  Duff  &  Lemieux,  104 
Union  Avenue,  are  the  architects.  Mr. 
C.  Piche,  Parliament  Buildings,  Quebec, 
engineer. 

Berlin,  Ont. 

A  by-law  to  authorize  the  construction 
of  an  incinerator  plant,  estimated  to  cost 
$14,000.  for  the  City  Council,  will  he 
voted  on  next  January.  Mr.  A.  H.  Miller 
is  City  Clerk. 

Blenheim.  Ont. 

The  erection  of  a  store,  white  brick 
construction,  concrete  foundation,  esti- 
mated to  cost  $10,000,  is  contemplated 
by  Mr.  F.  E.  I'hillins.  The  architect  has 
not  yet  been  appointed. 

Daysland,  Alta. 

The  construction  of  a  skating  rink  this 
fall  is  contemplated  by  the  town  coun- 
cil. Mr.  K.  II.  Dawson  is  secretary- 
treasurer. 

Dundas,  Ont.  (Hamilton) 

Plans  arc  in  progress  for  the  con- 
struction of  $1,200  sub-Station  for  city 
council.  Owing  to  change  of  site  former 
tenders  were  returned  and  new  plans  are 
now  being  approved.  Tenders  will  be  in- 
vited shortly.    Mr.  Robert  W.  Karen  Is 

chairman,   Public   Utilities  Commission. 


Eden,  Ont. 

The  construction  of  farm  buildings  at 
a  cost  of  $3,500  is  contemplated  by  Mr. 
Samuel  Hicks,  Exeter  P.O. 

Edmonton,  Alta. 

Work  will  be  completed  as  soon  as 
possible  on  lumber  mill  for  Alberta  & 
Great  Waterway  Railway.  Machinery 
capable  of  turning  out  200,000  ft.  of  lum- 
ber daily  will  be  installed  in  connection 
with  the  plant. 

East  Nissouri,  Ont. 

Rebuilding  of  cheese  factory  recently 
destroyed  by  fire  is  contemplated  by  the 
owners,  Messrs.  Connolly  Bros..  Inger- 
soll  P.O.  Work  is  to  start  this  year.  A 
quantity  of  fire  bricks  will  be  purchased. 

Falkenburg,  Ont. 

The  saw  mill  owned  by  Mr.  Arthur 
Moore  has  been  completely  destroyed  by 
tire. 

Fernie,  B.C. 

Tenders  will  be  called  shortly,  but 
operations  will  not  be  started  until  the 
spring  in  connection  with  the  construc- 
tion of  drill  hall  for  the  Dominion  Gov- 
ernment Department  of  Militia  and  De- 
fence. Estimated  cost  $25,000.  Mr. 
Forde,  Nelson,  B.C.,  is  the  architect. 

Harris,  Sask. 

A  roller  mill  owned  by  Goose  Lake 
Roller  Mills,  has  been  destroyed  by  lire. 
Damage  to  building,  estimated  at  $30. 000. 
is  covered  by  insurance. 

Halifax,  N.S. 

The  erection  of  a  store  and  factory  on 
Harrington  and  Argyle  to  replace  build- 
ing destroyed  by  fire,  is  contemplated  by 
Mr.  Frank  Reardon,  56  Barrington 
Street,  owner.  Mr.  H.  E.  Gates,  Bar- 
rington Street,  is  the  architect. 

Store  and  office  recently  destroyed  by 
fire  will  be  rebuilt  by  the  owner,  Mr.  J. 
E.  Roy,  Roy  Building,  Barrington  Street. 
Mr.  A.  R.  Cobb,  Cragg  Building,  is  the 
architect. 

Hamilton,  Ont. 

Sub-contract  for  electrical  work  in 
connection  with  $30,000  factory  on  Mar- 
garet Street,  will  be  let  shortly.  Mc- 
Gregor Shirt  Company,  L9  Hughson 
Street  S.,  are  the  owners.  Building  is 
three  storeys,  103  x  43. 

London,  Ont. 

Plans  are  being  prepared  for  new  store 
fronts  to  store  on  Dundas  Street  For  Mr. 
S.  F.  Glass.  M  P.,  Pottersburg  P.O..  Lon- 
don Junction.  Messrs.  McBride  &  Gil- 
bert, Edge  Block,  are  the  architects. 

Maisonneuve.  Que.  (Montreal) 

Healing,  plumbing  and  electrical  trades 
will  be  let  shortly  by  Mr.  J.  J.  York.  730 
Notre  Dame,  architect,  in  connection 
with  $70,000  warehouse,  four-storey,  130 
x  80,  brick  construction,  for  St.  Lawrence 
Sugar  Refineries.  Limited,  145  St.  James 
Street. 

Medicine  Hat,  Alta. 

Medicine  Hat  Curling  Club.  Limited 
(manager  Mr.  John  Benson),  are  repair- 
ing building  after  lire. 

A  new  factory  building  for  the  Sas 
katchewan  Iron  &  Bridge  Works,  Moose 
Jaw,  has  been  completed  at  a  cost  of 
$100,000.  Machinery  has  not  yet  been  in- 
stalled. Mr.  Geo.  Harrison.  8  (  onnaught 
Avenue,  is  managing  director. 

Montreal,  Que. 

As  work  progresses  on  erection  of 
stables  on  Western  Avenue  tor  Mr.  Ar 

(Continued  from  page  68) 


Tenders  for 
Sewer  Construction 


Tenders    will    be    received    by    registered  post 

only,  tddreaied  to  Hie  Chairman  of  the  Board  of 

Control,  City  Hall.  Toronto,  up  to  noon  on  De- 
cember 22nd.  1914.  lor  the  reconstruction  of  part 
.1  Section  No,  2.  High  Level  Interceptor. 

Knvelopes  containing  tenders  must  be  plainly 
marked  on  the  outside  as  to  contents. 

Specifications  may  be  seen,  and  forms  of  tender 
obtained  at  the  office  of  the  Commissioner  of 
Works.  Toronto. 

Tenderers  shall  submit  with  their  tender,  the 
names  <>i  two  sureties  (approved  of  by  the  "City 
Treasurer,  not  members  of  the  City  Council,  or 
officers  of  the  Corporation  of  the  City  of  To- 
ronto) or,  in  lieu  of  said  sureties,  the  bond  of  a 
C.uarantee  Company,  approved  as  aforesaid. 

The  usual  conditions  relating  to  tendering  as 
prescribed  by  City  By-law  must  be  strictly  com- 
plied with. 

The  lowest  or  any  tender  not  necessarily  ac- 
cepted. '  ' 
II.  C.  HOCKEN  (Mayor), 

Chairman,  Board  of  Control. 
Toronto,  November  19tb,  1914.  47 


Tenders  for 
Sewer  Construction 


Tenders  will  be  received  by  registered  post 
only,  addressed  to  the  Chairman  of  the  Board  of 
Control,  City  Hall,  Toronto,  up  to  noon  on 
Tuesday.  December  8th,  for  the  construction  of 
the  following  sewers,  viz. : — 

Annette  Street,  Woodville  Ave.  to  Western  Ave- 
nue; 

Brighton  Place,  Western  Avenue  to  Indian 
Road; 

Copeland  Avenue,  West  Lynne  Avenue  to 
Roseheath  Avenue; 

East  Lynne  Avenue,  Danforth  Avenue  to  south 
end ;  1 

Indian  Road,  Conduit  St.  to  Humberside  Ave- 
nue ; 

Merrill  Ave.  East,  Moberley  Ave.  to  East 
Lynne  Avenue ; 

Merrill  Bridge  Road,  West  Lynne  Ave.  to 
East  Lynne  Avenue ; 

Moberley  Avenue,  Danforth  Avenue  to  Daubac 
Avenue ; 

West  Lynne  Avenue,  Danforth  Avenue  to 
South  end ;  ^  ^  ' 

West  Toronto  Sewer  System,  Div.  No.  2,  Out- 
let, High  Park,  Section  No.  1. 

Envelopes  containing  tenders  must  be  plainly 
marked  on  the  outside  as  to  contents. 

Specifications  may  be  seen,  and  forms  of  ten- 
der obtained  at  the  office  of  the  Commissioner 
of  Works,  Toronto. 

Tenderers  shall  submit  with  their  tender,  the 
names  of  two  sureties  (approved  of  by  the  City 
Treasurer,  not  members  of  the  City  Council,  or 
officers  of  the  Corporation  of  the  City  of  To- 
ronto) or.  in-  lieu  of  said  sureties,  the  bond  of  a 
Guarantee  Company  approved  as  aforesaid. 

The  usual  conditions  relating  to  tendering  as 
prescribed  by  City  By  law  must  be  strictly  com- 
plied with. 

The  lowest  or  any  tender  not  necessarily  ac- 
cepted. 

H.  C.  HOCKEN  (Mayor), 

Chairman,  Board  of  Control. 
Toronto,  November  19th,  1914.  47 


Tenders  for  Supply  of 
Cast  Iron  Pipe 


Tenders  will  be  received  by  registered  post 
only,  addressed  to  the  Chairman  of  the  Board  of 
Control.  City  Hall,  Toronto,  up  to  noon  on 
Tuesday,   December  8th,   1914,   for  the-  supply  of 

."(IT  feet  of  4S-inch  cast  iron  pipe 
400   feet    of   OG-inch    cast   iron  pipe. 

Envelopes  containing  tenders  must  be  plainly 
marked  on  the  outside  as  to  contents. 

Specifications  may  be  seen  and  forms  of  ten- 
der obtained  at  the  office  of  the  Commissioner 
of  Works,  Toronto. 

Tenderers  shall  submit  with  their  tender,  the 
names  of  two  sureties  (approved  of  by  the  City 
Treasurer,  not  members  of  the  City  Council,  or 
officers  of  the  Corporation  of  the  City  of  To- 
ronto) or,  in  lieu  of  said  sureties,  the  bond  of  a 
C.uarantee  Company  approved  as  aforesaid. 

The  usual  conditions  relating  to  tendering  as 
prescribed  by  City  By-law  must  be  strictly  com- 
plied with. 

The  lowest  or  any  tender  not  necessarily  ac- 
cepted. 

II.  C.  HOCKEN  (Mayor), 

Chairman,  Board  of  Control. 
Toronto,  November  19th,  1914.  47 


Sealed  tenders  addressed  to  the  undersigned, 
and  endorsed  "Tender  for  Electric  Freight  Ele- 
vator, Ottawa  City  Post  Office,  Ottawa,  Ont.," 
will  be  received  at  this  office  until  4  p.m.  on  Wed- 
nesday. December  9,  1914,  for  the  installation  of 
one  (1)  standard  freight  elevator  in  the  Ottawa 
City  Post  Office,  Ottawa,  Ont. 

Plans,  specification  and  form  of  contract  can 
be  seen  and  forms  of  tender  obtained  on  appli- 
cation to  this  Department,  at  the  offices  of  Mr. 
Thos.  A.  Hastings,  Clerk  of  Works,  Postal  Sta- 
tion "F,"  Toronto,  Ont.,  and  Mr.  R.  L.  Des- 
champs,  Superintendent  of  Public  Buildings, 
Montreal,  Que. 

Persons  tendering  are  notified  that  tenders 
will  not  be  considered  unless  made  on  the  printed 
forms  supplied,  and  signed  with  their  actual  sig- 
natures, stating  their  occupations  and  places  of 
residence.  In  the  case  of  firms,  the  actual  signa- 
ture, the  nature  of  the  occupation,  and  place  of 
residence  of  each  member  of  the  firm  must  be 
given. 

Each  tender  must  be  accompanied  by  an  ac- 
cepted cheque  on  a  chartered  bank,  payable  to 
the  order  of  the  Honourable  the  Minister  of  Pub- 
lic Works,  equal  to  ten  per  cent.  (10  p.c.)  of  the 
amount  of  the  tender,  which  wil  be  forfeited  if 
the  person  tendering  decline  to  enter  into  a  con- 
tract when  called  upon  to  do  so,  or  fail  to  com- 
plete the  work  contracted  for.  If  the  tender  be 
not  accepted  the  cheque  will  be  returned. 

The  Department  does  not  bind  itself  to  accept 
the  lowest  or  any  tender. 

By  order, 

P.   C.  DESROCHERS, 

Secretary. 

Department  of  Public  Works, 

Ottawa,  November  18,  1914. 

Newspapers  will  not  be  paid  for  this  advertise- 
ment if  they  insert  it  without  authority  from  'the 
Department— 70253.  47-4S 


Wanted 


A  gyratory  rock  crusher,  No.  6  or  7J^. 

THE  OLIVER  ROGERS  STONE  CO., 
1170  First  Avenue  West, 
47  Owen  Sound,  Ont. 


TENDERS 


Bulk  or  separate  tenders  will  be  received  by 
the  undersigned  until  5  p.m.  December  1st.  1914, 

for  all  trades  required  in  the  erection  and  com- 
pletion of  a  Business  Block  to  be  erected  in  St. 
Catharines,  Ont.,  for  J.  Widdicombe. 

Plans  and  specifications  may  be  seen  at  the 
office  of  the  Contract  Record,  347  Adelaide  Street 
West,  Toronto,  Ont.,  or  at  A.  E.  Nicholson's 
office,  40  Queen  Street,  St.  Catharines,  Ont. 

The  lowest  or  any  tender  not  necessarily  ac- 
cepted. 

A.   E.  NICHOLSON,  O.A.A.,  Architect. 

47  St.  Catharines,  Ont. 


To  Contractors 


Sealed  tenders  address  to  either  of  the  under- 
signed will  be  received  until  noon  on  Tuesday  the 
8th  day  of  December  for  building  a  steel  riveted 
truss  bridge  over  the  River  Thames  between  the 
Counties  of  Elgin  and  Middlesex  (known  as  the 
Xait  Bridge)  length  of  span  C  to  C,  220  feet  and 
also  for  the  steel  beams  and  railing  required  for 
255  feet  of  approach.  Also  for  the  concrete  work 
consisting  of  abutments,  piers  and  pedestals. 

A  certified  cheque  payable  to  the  Treasurer  of 
one  of  the  Counties  for  5  per  cent,  of  the  amount 
of  tender  must  accompany  tender.  Plans  and 
specifications  may  be  seen  at  the  office  of  the 
undersigned.  Lowest  or  any  tender  not  neces- 
sarily accepted. 

JAS.  A.  BELL,  C.E., 

Engineer  for  Elgin,  St.  Thomas. 

CHAS.  TALBOT,  C.E., 
4G-48  Engineer    for    Middlesex,  London. 


Sales  Engineers  Wanted 

Sales  Engineers  wanted  to  sell  a  new  pipe 
cleaning  device  for  cleaning  water  mains  in  Can- 
adian towns  and  cities.  Box  102,  Contract  Re- 
cord &  Engineering  Review,   Toronto.  45-47 


Sales  Engineers  Wanted 

A  large  firm  specializing  in  the  manufacture  of 
motors  of  all  classes  desires  to  secure  sales  en- 
gineers in  various  parts  of  Canada.  Firms  who 
can  carry  a  stock  of  motors  are  preferred.  Write 
stating  the  territory  you  can  cover.  Box  90, 
Contract  Record  &  Engineering  Review,  Toronto. 

44-47 


Agents  Wanted 


We  are  open  to  appoint  Provincial  agents  for 
our  frost  proof  water  meters.  Adopted  by  lead- 
ing towns  and  cities  in  Northern  States.  Apply 
Box  103,  Contract  Record  &  Engineering  Re- 
view, Toronto.  45-47 


Representatives  Wanted 

U.  S.  Paint  and  Varnish  Manufacturers  want 
representatives  wdio  are  well  acquainted  with 
leading  Architects  and  Contractors,  in  each  Cana- 
dian province.  Exclusive  Provincial  agencies  wil! 
be  given  to  right  parties.  Box  104,  Contract 
Record,  Toronto.  45  47 
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Sales  Agents  Wanted 

Firm  making  "U"  Support  Ties  and  Bar  Sup- 
ports for  Concrete  Work  wants  sales  agents 
throughout  Canada.  Apply  Box  98,  Contract 
Record  &   Engineering  Review,  Toronto.  45-47 


Lines  Wanted 

Firm  opening  Contractors'  and  Builders'  Sup 
ply  Yard  in  a  large  Western  Ontario  city  would 
like  to  secure  a  few  more  good  lines.  Forward 
full  desciiptivc  matter  to  Box  105,  Contract 
Record,  Toronto.  40-47 


niaiul  Malo,  100  St.  Jerome  Street,  at  an 
estimated  cost  of  $20,000,  sub-contracts 
will  be  let  by  the  architect,  Mr.  Sydney 
Comber,  1215  Green  Avenue,  Westmount. 
Building  will  be  three-storey,  120  x  25, 
steel,  brick  and  reinforced  concrete  con- 
struction. 

A  soap  factory  on  St.  Catherine  Street 
Mast,  the  property  of  Compaigne  de  Sav- 
on Francais,  1550  St.  Catherine  East,  has 
been  destroyed  by  fire.  Extent  of  dam- 
age is  not  reported.  Company  will  prob- 
ably rebuild. 

Niagara  Falls,  Que. 

A  modern  garage  is  to  be  erected  by 
Mr.  J.  H.  McGarry,  Huron  Street,  to  re- 
place portion  destroyed  by  fire  recently 
at  a  loss  of  $2,000. 

New  Westminster,  B.C. 

Tenders  on  all  trades  will  be  invited 
Shortly  in  connection  with  construction 
oi  elevator  and  warehouse  on  Front 
Street,  at  an  estimated  cost  of  $50,000, 
for  Messrs.  Brackman-Ker  Milling  Com- 
pany. The  architects  are  Messrs.  Gard- 
ner &  Mercer,  Trust  Building.  Owners 
will  start  work  by  day  labor  in  about  two 
weeks. 

Ottawa,  Ont. 

Sub-contracts  for  plastering  and  paint- 
ing 116,000  theatre  on  Rochester  Street 
for  Mr.  I'.  J.  Nolan  have  not  yet  been 
let.  Mr.  W.  G.  Davis,  5  Spruce  Street, 
is  the  architect. 

Quebec,  Que. 

I'lans  are  drawn  for  one-storey  ice 
plant,  03  x  02,  brick  construction,  coii- 
crete  foundation,  on  Renaud  Avenue,  at 
.in  estimated  cost  of  $7,000  for  the  Arc- 
tic  lie  (  ompany,  Limited,  Mr.  J.  L.  La- 
chance,  St.  Paul  Street,  is  the  manager. 

Rcdcliffe,  Aha. 

The  erection  of  drying  sheds  at  an  es- 
timated cost  of  $2,500,  brick  construction, 
is  to  be  commenced  shortly  by  the  Rcd- 
cliffe Brick  &  Coal  Company. 

St.  Thomas,  Ont. 

Plana  have  been  drawn  by  Mr.  John 
T.  Findlay,  architect,  for  $3,000  garage 
brick  construction,  composition  roof,  for 
Mr.  Geo.  Spackman. 

St.  Catharines.  Ont. 

Tenders  will  be  received  by  Mr.  A.  K. 
Nicholson,  10  Cjuccn  Street,  architect,  un- 
til 5  p.m.  December  1st  for  all  trades  in 
connection  with  the  construction  of 
stores  and  offices  here  for  Mr.  J.  W'iddi- 
combc.  42  lames  Street.  I'lans  and  spe- 
cification are  at  office  of  architect  and 
MacLean  Daily  Reports.  Limited.  25 
Charlotte  Street,  Toronto. 

Tilbury,  Ont. 

Fittings  and  equipment  will  be  requir- 
ed by  Mr.  Gordon  McKay,  c/o  N.  M. 
Emery.  Tilbury,  who  is  altering  store  in- 
to confectionery  and  bakery. 

Toronto,  Ont. 

Tender!  are  in  but  contracts  have  mil 


yet  been  awarded  on  six-storey  ware- 
house, brick  construction,  to  be  erected 
at  280  King  Street  W.,  for  Messrs.  Ander- 
son-McBeth,  Limited,  70  Bay  Street. 
Mr.  Wm.  Eraser,  34  Victoria  Street,  is 
the  architect. 

Westmount,  Que.  (Montreal) 

Plans  are  drawn  by  the  architect,  Mr. 
Sydney  Comber,  1215  Green  Avenue,  for 
$2,000  garage  for  Mr.  A.  R.  Whittall,  544 
Roslyn  Avenue. 

CONTRACTS  AWARDED 

Maisonneuve,  Que.  (Montreal) 

Sub-contract  for  electrical  work  on 
$70,000  warehouse  for  St.  Lawrence 
Sugar  Refineries,  Limited,  has  been 
awarded  to  Goodwin,  Limited.  St.  Cath- 
arine Street  W.  Building  is  four-storeys, 
130  x  80,  brick  construction. 

Ottawa,  Ont. 

Additional  contracts  have  been  award- 
ed as  follows  in  connection  with  steel 
reinforced  concrete  factory  building,  es- 
timated to  cost  $15,000,  for  Mr.  Robert 
Brown.  367  Sparks  Street: — Painting. 
Mr.  W.  C.  Carson;  heating,  Mr.  J.  T. 
Blyth;  plumbing,  Mr.  J.  Booth  . 

Contracts  for  mason  work  on  two 
stores  to  be  erected  on  Bank  Street  for 
Oakland  Land  Company,  at  an  esti- 
mated cost  of  $0,000,  have  been  let  to  Mr. 
B.  Dougherty,  16  Cayuga  Street;  car- 
pentry to  Mr.  Walter  Fryer,  5  Glen. 
Tenders  arc  still  being  received  for  plas- 
tering, painting,  heating,  plumbing  and 
electrical  work.  Stores  will  be  brick 
veneer  construction. 

The  contract  for  addition  to  candy- 
factory  on  Slater  Street  at  an  estimated 
cost  of  $6,000  for  Mr.  W.  Nixon,  118 
Slater  Street,  has  been  awarded  to 
Messrs.  James  &  Ramsay,  70  Fairmont 
Avenue.  Building  will  be  solid  brick- 
construction,  concrete  foundation.  Some 
machinery  will  be  required. 


Residences 

Anderdon  Township,  Ont. 

The  erection  of  a  $3,500  residence, 
white  brick  construction,  is  contemplat- 
ed by  Mr.  Thco.  Wismer,  Maiden  Road, 
Essex  P.O. 

Barrie,  Ont. 

Material  will  be  purchased  by  Mr. 
Wm.  Booth,  owner  and  general  con- 
tractor, in  connection  with  a  new  resi- 
dence on  Sanford  Street,  brick  construc- 
tion, concrete  foundation. 

Chatham.  Ont. 

Sub-contracts  for  heating  and  electrical 
work  have  not  yet  been  let  in  connec- 
tion with   new   residence   for   Mr.  Her 
bert  White.  213  Joseph  Street.  Messrs. 
W  hite  Bros,  are  the  general  contractors. 

klmwood,  Man.  (Winnipeg) 

The  erection  of  five  residences  next 
spring  is  contemplated  by  Mr  C.  F  New- 
man, 501  Kccwayden  Building.  Winni- 
peg. 

Guelph,  Ont. 

Plans  for  two-storey  residence  on 
Brock villc  Street,  have  been  drawn  by 
Mr    R.  C  Wheeler.  Guelph. 

Permits  have  been  issued  to  Mrs.  A. 
Watson,  Ontario  Street,  and  Mr.  W.  S. 
Hough,  Stcnenson  Street,  for  the  erec- 
tion of  two  residences  here. 

Plans  ire  prepared  for  the  erection  of 
a  residence  on  Sydenham  Street     Mr  J. 


J.  Chickley.  Neeve  Street,  has  the  mas- 
on contract. 

Hamilton,  Ont. 

Plans  are  in  progress  for  residence  on 
Sherman  Avenue  for  Mr.  R.  S.  Mason. 
21  Somerset  "Avenue,  owner  and  archi- 
tect. Tenders  for  materials  will  be  re- 
ceived by  owner  for  about  ten  days.  Re- 
sidence will  be  lJ/2-storey,  22  x  30,  stone 
and  buff  brick  construction. 

Sub-contracts  for  painting  and  electri- 
cal work  will  be  let  shortly  in  connection 
with  $4,000  residence  on  Aikman  Avenue, 
for  Mr.  J.  A.  Stuart.  King  and  W'ent- 
worth  Streets. 

Halifax,  N.S. 

The  construction  of  a  number  of  resi- 
dences on  St.  Albans,  this  city,  is  con- 
templated by  Mr.  H.  McHart.  151  Lock- 
man  Street. 

The  construction  of  two  $6,000  resi- 
dences on  Larch  Street  is  planned  by 
Messrs.  Lownds  &  Smith,  81  Cobourg 
Road. 

The  erection  of  a  frame  residence  es- 
timated to  cost  $3,500  is  contemplated  by 
Mr.  John  McKay.  17  Wright  Avenue. 

Headingly,  Man. 

A  number  of  residences  will  be  built 
in  December  or  next  spring  by  Mr.  C. 
F.  Newman,  501  Keewayden  Block,  Win- 
nipeg, Man. 

Longue  Pointe,  Que.  (Montreal) 

Sub-contracts  will  be  let  as  required 
by  Mr.  J.  ().  Turgeon,  55  St.  Francois 
Xa  vier  Street,  architect,  in  connection 
with  the  construction  of  $45,000  resi- 
dence on  Dickson  &  Lamothe  for  the 
Franciscan  Fathers,  064  Dorchester 
Street  Wrest.  Building  will  be  three- 
storeys,  122  x  37.  stone  construction. 

London,  Ont. 

Plans  are  in  preparation  and  tenders 
will  be  called  shortly  for  the  construc- 
tion of  a  residence  on  Dundas  .Street  for 
Mr.  M.  Lerner,  502  Hill  Street.  Mr.  J. 
V.  Monro.  Bank  of  Toronto  Building, 
is  the  architect. 

Chairs  and  electrical  fixtures  will  be 
required  in  connection  with  alterations 
to  store  on  384  Richmond  Street,  for 
Mr.  B.  Lamb.  Jones  Bros,  are  the  gen- 
eral contractors. 

Montreal,  Que. 

A  permit  has  been  issued  to  Mr.  A.  F. 
Larose,  1282  Delormier  Street,  to  build 
six  Hats  here,  at  an  estimated  cost  ol 
$11,500.  Building  will  be  three-storevs 
50  x  70. 

Plans  are  drawn  for  a  two-storey  fiat 
tor  Mr.  Ernest  Parent.  2137  Cliristooher 
(  olumbus  Street. 

Niagara  Falls,  Ont. 

Tenders  are  to  be  called  by  Mr.  John 
Robinson.  S.,  1;,  Simcoe  Street,  for  the 
contract  to  repair  residence  recently 
damaged  by  lire. 

Oshawa.  Ont. 

Revised  tenders  are  now  open  with  the 
architects,  Eden  Smith  &  Son.  100  Vonge 
Street,  Toronto,  for  2!j-storev  brick  re- 
sidence for  Mrs.  Pedlar.  Estimated  cost 
$10,000. 

Ottawa.  Ont. 

Contracts  will  be  let  for  smaller  trades 
than  masonry  and  carpentry,  in  connec- 
tion with  $3,800  residence  on  Beverley 
Street   for   Mr.   Thus.    Dean.    170  (  .mi 
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bridge  Street,  who  is  also  the  genera! 
contractor. 

The  construction  of  a  residence  on 
i  >'l  onnor  Street  is  planned  by  Mr.  Win. 

Delaney,  22  Fourth  Avenue. 

Plans  are  in  progress  for  the  construc- 
tion ol  a  Wick-veneer  residence  on  Wur- 
unihurg.  Mr.  J.  B.  Maclarcn,  104 
Sparks  Street,  is  the  architect. 

The  erection  of  a  $4,1X10  residence  on 
Spadiua  is  contemplated  by  Mr.  J.  B. 
\  Uleneuve,  164  Bayswater  Avenue. 

The  erection  of  a  residence,  brick  ve- 
neer construction,  stone  foundation,  at 
.in  estimated  cost  of  $4,200  for  Mr.  W.  C. 
Leach.  140  Spadina  Avenue,  is  contem- 
plated. 

Prices  are  being  taken  on  plastering, 
painting,  heating,  plumbing  and  electri- 
cal work  in  connection  with  the  con- 
struction of  a  residence  on  Irving  Street, 
for  Mr.  \Y.  C.  Leach,  140  Spadina  Ave- 
nue. 

Tenders  for  plastering,  painting,  heat- 
ing, plumbing  and  electrical  work  will 
be  received  by  Mr.  Wm.  Spratt,  Sunny- 
side  Avenue,  general  manager  and  archi- 
tect, in  connection  with  the  construction 
of  a  2^-storey,  28  x  25,  brick  veneer  re- 
sidence on  Willard  estimated  to  cost 
$6,000  for  Oakland  Land  Company,  c/o 
C.  C.  Ray  Company,  Sparks  Street. 

The  erection  of  three  attached  resi- 
dences on  Beverly  Street  at  an  estimated 
cost  of  $6, 500,  brick  veneer  construction, 
is  contemplated  by  Mr.  Thomas  Dean, 
170  Cambridge  Street. 

The  contract  for  electrical  work  has 
not  yet  been  let  in  connection  with  $4,- 
000  residence  in  course  of  construction 
at  Rosemere  for  Mr.  Wm.  Glennie,  183 
Hawthorne  Street. 

The  erection  of  a  $4,500  residence  on 
Lisgar  Road  is  contemplated  by  a  resi- 
dent, c/o  Mr.  Baxter,  34  MaLaren  Street. 

The  building  of  a  double  residence  on 
Bellwood,  estimated  to  cost  $5,000,  is  in 
contemplation  by  Mr.  B.  A.  Grison,  100 
Fentiman  Avenue.  Residence  will  be 
concrete  block  construction,  concrete 
foundation. 

Excavating  is  under  way  but  plans 
have  not  yet  been  completed  for  $4,500 
residence  for  Mr.  Stanley  Smith,  Spadina 
Avenue.  Tenders  will  be  called  for  plas- 
tering, painting,  heating,  plumbing  and 
electrical  work  as  soon  as  they  are  ready. 

The  erection  of  two  residences  on  Nel- 
son Street,  double  brick  veneer  construc- 
tion, estimated  to  cost  $6,500,  is  con- 
templated by  Mr.  Donald  Fraser,  O'Con- 
nor Street. 

Prices  are  being  taken  on  plastering, 
painting,  heating,  plumbing  and  electri- 
cal work  in  connection  with  the  construc- 
tion of  residence,  stables,  etc.,  in  the 
west  end  at  an  estimated  cost  of  $12,000, 
for  Mr.  J.  Gorman,  Minto  Hotel.  Mr. 
Frank  Sullivan,  Castle  Building,  Queen 
Street,  is  the  architect.  Work  will  be 
done  by  day  labor. 

Quebec,  Que. 

The  contract  for  heating  new  $7,000 
residence  for  Emile  Frenette,  84  Cre- 
mazie  Street,  four-storey,  50  x  50,  frame 
and  brick  construction,  has  not  yet  been 
let. 

South  Edmonton,  Alta. 

Plans  are  drawn  for  two-storey  resi- 
dence on  89th  Avenue  for  Mr.  R.  Mc- 
Kenzie,  Parliament  Buildings,  at  an  es- 
timated cost  of  $4,000. 


Toronto,  Ont. 

The  contrails  for  roofing,  plastering, 
painting,  heating,  plumbing  and  electri- 
cal work  have  not  yet  been  let  in  connec- 
tion with  $4,500  detached  residence,  two- 
Storeys,  24  x  42,  brick  construction  and 
foundation,  for  Messrs.  Spanner  &  Cran- 
tield.  54  Brunswick  Avenue. 

CONTRACTS  AWARDED 

Ottawa,  Ont. 

The  mason  contract  for  the  construc- 
tion of  double  residence  on  Somerset 
Street  at  an  estimated  cost  of  $8,000, 
brick  veneer  construction,  stone  founda- 
tion, lias  been  awarded  to  Mr.  R,  J.  Wat- 
son, L86  Hawthorne  Street.  Air.  Donald 
Fraser,  O'Connor  Street,  is  owner  and 
architect. 

The  following  contracts  have  been  let 
in  connection  with  $5,200  residence  on 
Fentiman  Street  for  Mr.  B.  A.  Grison, 
kid  Fentiman  Street:  Plastering,  Mr.  J. 
Overton;  painting,  Messrs.  Navin  & 
Fairhurst,  Ottawa  W.;  heating  and 
plumbing,  Mr.  J.  P.  Band;  electrical 
work,  Mr.  J.  L.  Allan. 

Power  Plants,  Electricity  and 
Telephones 

Mount  Forest,  Ont. 

A  by-law  to  authorize  the  installation 
of  hydro  power  will  be  voted  on  by  the 
ratepayers  next  January.  Mr.  W.  C. 
Perry  is  the  town  clerk. 

• 

New  Denver,  B.C.  • 

Plans  are  being  prepared  for  the  erec- 
tion of  a  power  plant  to  replace  the  one 
recently  destroyed  by  fire.  The  New 
Denver  Light  &  Power  Company  will 
also  extend  its  transmission  lines  into 
adjacent  districts. 

Orillia,  Ont. 

The  contract  for  the  proposed  new 
pumping  station  for  Orillia  Water,  Light 
and  Power  Commission  has  been  award- 
ed to  Norman  M.  McLeod,  Limited,  of 
Toronto  and  Montreal.  The  contract  for 
pipe  laying  was  awarded  to  Mr.  H.  Cas- 
well, of  Orillia;  cast  iron  pipe  to  the 
National  Iron  Works,  Toronto;  valves 
to  the  Kerr  Engine  Company,  Walker- 
ville.  The  machinery  contracts  have  not 
yet  been  let. 

Reston,  Man. 

The  installation  of  electric  power  and 
the  purchase  of  fire  fighting  apparatus 
is  contemplated  by  the  Board  of  Trade 
here.  Mr.  A.  B.  Chapman  is  president. 
Mr.  A.  P.  Power  is  the  engineer. 
Sudbury,  Ont. 

Surveys  have  been  completed  for  the 
construction  of  an  electric  railway  from 
Sudbury  to  Copper  Cliff,  a  distance  of 
approximately  five  miles,  for  the  Sud- 
bury-Copper  Cliff  Suburban  Electric 
Railway  Company.  Mr.  J.  H.  Mackey  is 
president. 

St.  Stephen,  N.B. 

Plans  for  the  construction  of  a  power 
house  and  dam  have  been  filed  at  the 
Department  of  Public  Works,  Ottawa. 
The  Sprague  Falls  Manufacturing  Com- 
pany, Limited,  owners,  will  apply  for  ap- 
proval of  plans  to  construct  dam,  power 
house  and  power  canal  on  the  St.  Croix 
River,  near  Grand  Falls,  Charlotte 
County,  N.B. 

Williamsburg,  Ont. 

A  by-law  has  been  approved  here  for 
the  construction  of  an  electric  power 
plant  at  an  estimated  cost  of  $2,750  for 


the  Municipal  Council.  It  is  stated  that 
work  will  be  done  by  da"  labor  under  the 
supervision  of  the  Hydro-Electric  Com- 
mission of  Ontario,  Toronto. 


Miscellaneous 

Edmonton,  Alta. 

The  ratepayers  here  will  vote  on  a  by- 
law about  December  15th  to  authorize 
the  raising  of  $150,000  for  a  natural  gas 
system  and  piping  gas  from  Viking  to 
Edmonton.  If  the  scheme  is  successful  a 
sum  of  $2,000,000  may  be  expended  on  a 
complete  system  for  the  city  of  Edmon- 
ton. Those  interested  include  Mr.  W.  J. 
Magrath,  president.  Industrial  Associa- 
tion, Highlands,  Edmonton,  and  Mr.  W. 
R.  Martin,  president,  International  Sup- 
ply Company,  Medicine  Hat. 

Glencoe,  Ont. 

Equipment  will  be  purchased  by  Mr. 
H.  F.  McAlpine,  care  Duncansons  Gar- 
age, who  is  entering  the  general  machine 
and  auto  repair  shop  business  here. 

Plans  are  in  progress  by  city  council 
for  remodelling  and  brick-veneering  en- 
trance to  Lansdowne  Park,  at  an  esti- 
mated outlay  of  $3,500.  The  architect  is 
Mr.  W.  E.  Noffke,  45  Rideau  Street. 

Gait,  Ont. 

Tenders  will  be  received  by  Mr.  Joseph 
McCartney,  town  clerk,  for  a  fire  alarm 
system  for  the  town.  Specification  is  to 
be  submitted  for  a  town  of  12,000  popu- 
lation with  an  area  of  1,600  acres.  No 
date  has  been  fixed  for  closing  of  ten- 
ders. 

Ottawa,  Ont. 

Tenders  will  be  received  by  Mr.  R.  C. 
Desrochers,  secretary,  Dominion  Govern- 
ment Department  Public  Works,  Ottawa, 
until  4  p.m.  December  9th;  for  the  instal- 
lation of  one  standard  electric  freight 
elevator  in  the  post  office.  Plans  and 
specification  are  at  office  of  Mr.  Thos.  A. 
Hastings,  clerk  of  works,  Station  "F," 
Toronto.  Mr.  R.  L.  Deschamps,  Supt.  of 
Public  Buildings,  Montreal,  and  at  De- 
partment, Ottawa.  Specification  at  office 
of  MacLean  Daily  Reports,  Toronto. 

Toronto,  Ont. 

Chapman  &  Walker,  Limited,  engi- 
neering supplies,  etc.,  have  assigned.  It 
is  reported  that  a  winding-up  order  has 
been  granted. 

CONTRACTS  AWARDED 

Brantford,  Ont. 

The  contract  to  supply  foundation  for 
monument  to  be  erected  on  West  Street, 
at  an  estimated  cost  of  $3,000.  has  been 
awarded  by  the  Bell  Memorial  Commit- 
tee to  Messrs.  Schultz  Bros.  Company. 
Limited.  Brantford.  Messrs.  Barber  & 
Tilley,  Temple  Building,  are  the  engi- 
neers. 

Toronto,  Ont. 

The  Board  of  Control  has  let  the  gen- 
eral contract  for  alterations  at  high  level 
station,  including  concrete  foundations 
in  engine  and  boiler  room  and  trench 
laying,  to  Page  &  Company,  Queen's 
Park,  at  $3,500. 

Vancouver,  B.C. 

The  contract  for  installing  heating  sys- 
tem in  two  glass  houses  in  Stanley  Park 
for  the  City  Council,  has  been  let  to  Orr 
Bros.,  Vancouver,  at  $695. 

Windsor,  Ont. 

The    Dominion    Government  Depart- 
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PUMPS 


Horizontal  Bell  Driven  Turbine  Pump  supplied  the  University  of  Toronto. 

TINS  Pump  is  hydraulically  balanced  against  end 
thrust  and  in  addition  has  a  water  cooled  thrust 
Bearing.  The  Pump  is  arranged  so  that  it  may 
be  operated  with  guide  vanes  or  without  for  demonstration 
purposes.  Oil  ring  bearings,  Hydraulic  Balance  and  water 
cooled  thrust  bearings  are  standard  for  all  "Inglis"  Turbine 
Pumps. 

We  make  pumps  of  all  kinds  for  any  service. 

Write  us  for  prices. 

The  John  Inglis  Company,  Limited 

ENGINEERS  AND  BOILERMAKERS 
li  Strachan  Ave,  Toronto,  Canada 

Montreal  Office:   Koom  r>(>'.»  C'an.nli.in  Impress  lliiililinjj 
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menl  >'t  Marine  &  lisheries,  Ottawa,  lias 
awarded  the  contract  to  Mr.  A.  T.  C.  Mc- 
Master,  Toronto,  for  cribwork  substruc- 
ture 4"  ft,  square,  it  ft.  high,  12-in.  tim- 
ber,  reinforced  tower  35  ft.  high,  steel 
saahi  stairs  and  ladder,  also  ventilators, 

ti  e  ■niu-ctnui  with  new  lighthouse  tower 
For  Livingston  Channel,  Detroit  River. 

1  he  general  contractor  is  receiving 
prices  on  hemlock.  1:2  ft.  to  22  ft.  long, 
12  ins.  square. 

Late  News  Items 

Cardston.  Alta. 

Tenders  are  now  being  considered  for 
the  contract  to  supply  brick  for  interior 
work  on  $.">0().000  temple  for  Latter  Day 
Saints,  'lenders  for  furnishing  and  fin- 
isbiug  granite  for  exterior  of  temple  will 
i>e  received  immediately.  Bids  for  struc- 
tural steel  will  be  called  next  spring. 
\\,uk  on  building  will  now  be  stopped 
for  the  winter.  Messrs.  Pope  &  Bur- 
ton,  Salt  Lake  City,  are  the  architects. 
Mr.  11.  A.  Christenson,  Calgary,  is  sup- 
erintendent of  construction. 

Cranbrook.  B.C. 

\  supply  of  valves  and  hydrants  will 
be  required  in  connection  with  $80,000 
water  system  for  the  City  Council.  A 
further  contract  for  the  construction  of 
1,000,000-gal.  concrete  reservoir,  replac- 
ing present  wooden  water  pipes  with 
Steel  pipe,  has  been  let.  The  general 
contractors  are  Messrs.  Hotson,  Leader 
&  Goode,  Lethbridge,  Alta. 

Fdmonton,  Alta. 

A  stationary  factory,  the  property  of 
Bradburn  Stationary.  102nd  Street,  has 
been  damaged  by  fire.  The  loss  is  es- 
timated at  $18,000. 

Maisonneuve,  Que.  (Montreal) 

Tenders  for  separate  trades  will  be 
called  next  month  by  the  architect,  Mr. 
Marins  Dufresne,  Ontario  &  Lasalle 
Streets,  for  new  fire  and  police  station 
here,  estimated  to  cost  $70,000. 

Medicine  Hat,  Alta. 

The  contract  for  the  3,000,000-gal.  res- 
servoir,  in  connection  with  the  Medicine 
Hat  Waterworks,  which  was  completed 
recently,  was  carried  out  by  Messrs. 
Hotson,  Leader  and  Goode,  Medicine 
Hat,  Alta.  It  was  erroneously  stated  in 
the  Contract  Record  of  November  11 
that  the  work  was  done  by  the  Canada 
Cement  Company,  Limited. 

Montreal,  Que. 

Tenders  close  about  November  30  with 
the  architect.  Mr.  Raoul  Gariepy,  25  St. 
James  Street,  for  sub-tenders  in  con- 
nection with  the  construction  of  three 
flats  on  Visitation  Street,  three  storeys, 
33  x  85,  brick  construction,  at  an  esti- 
mated cost  of  $15,000.  Mr.  L.  Belanger, 
Ti  o  St.  Catherines  Road,  is  the  owner. 

Ottawa,  Ont. 

The  City  Council  has  in  contemplation 
the  erection  of  a  bridge  with  concrete 
abutments  and  steel  substructure,  on 
Fairmont  Avenue.  Mr.  F.  C.  Askwith 
is  city  engineer. 

Peel,  N.B. 

A  loss  estimated  at  $15,000,  partly  cov- 
ered by  insurance,  has  been  sustained 
by  the  Canadian  Pacific  Railway  and 
other  owners  in  the  destruction  by  fire 
of  railway  station  and  four  warehouses 
at  this  centre. 

Quebec,  Que. 

The  "Commercial"  Academy,  the  pro- 
perty of  the  R.  C.  School  Commission- 


ers, which  was  destroyed  by  fire  recent- 
ly at  a  loss  estimated  at  $60,000,  will  be 
rebuilt.  Structural  requirements  will  in- 
clude stone,  brick,  concrete,  hot  air  heat- 
ing, electrical  fixtures,  school  furnish- 
ings, asbestos,  hardwood  floors  and  met- 
al roofing,  Mr.  J.  B.  Morissette,  lllj^ 
Grande  Alice  Street,  is  the  architect. 

Regina,  Sask. 

The  following  contracts  have  been 
awarded  by  the  City  Council  (Water- 
works Department)  for  water  meters: 
National  Meter  Company,  Winnipeg, 
one  3-in.  Empire  compound  meter,  $162.- 
50;  two  2-in.  Empire  AAX  type  9,  $78; 
Messrs.  Walsh  &  Charles,  Winnipeg,  ten 
2-in.  trident  disc  meters,  $65.  All  f.o.b. 
Regina. 

St.  Hilaire,  Que.  (Montreal) 

The  architects,  Messrs.  Aquin  & 
Brault,  New  Birks  Building,  Montreal, 
are  taking  prices  for  general  contract 
on  addition  and  alterations  to  residence 
of  Hon.  Judge  Paul  Martineau,  St.  Hil- 
aire. Work  will  begin  immediately  after 
award  of  contract. 

Toronto,  Ont. 

Some  of  the  smaller  trades  will  be 
sublet  by  Mr.  P.  L.  Spiers,  70  Shuter 
Street,  owner,  who  is  constructing  one 
pair  of  residences  on  Lauder  Street  at 
a  cost  of  $5,000,  2^-storey,  stone  and 
brick  construction. 

Tenders  are  now  open  with  the  ar- 
chitect, Mr.  J.  M.  Cowan,  65  Adelaide 
Street  East,  for  additional  masonry,  car- 
pentry and  steel  trades  in  connection 
with  addition  to  laundry  on  Bathurst 
Street  for  Taber's  Laundry. 

Vancouver,  B.C. 

The  following  sub-contracts  have  been 
awarded  in  reference  to  new  $20,000 
office  building  on  Hornby  Street,  for 
the  National  Mercantile  Company,  420 
Winch  Building,  Vancouver: — Plumb- 
ing, Barr  &  Anderson,  Vancouver;  steel 
work,  Messrs.  J.  Coughlan  &  Sons,  Van- 
couver. Other  sub-contracts  will  be 
awarded  shortly.  The  building  will  be 
steel,  mill  and  brick  construction.  Mr. 
Glover  Lloyd,  Vancouver,  is  the  gen- 
eral contractor. 

Whitehead  Township,  Man. 

Plans  and  specifications  are  with  the 
secretary-treasurer,  Mr.  M.  Eaton,  Alex- 
ander P.  O.,  who  will  receive  tenders 
until  noon,  December  16,  on  behalf  of 
the  municipality  of  Whitehead,  for  re- 
pairing west  approach  to  McMillan 
Bridge,  Section  34,  Twp.  10,  Range  20. 


New  Companies 

The  Canadian  Tar  Products  Com- 
pany, Limited,  has  been  incorporated 
with  a  capital  stock  of  $500,000,  for  the 
purpose  of  mining  and  purchasing,  sell- 
ing and  otherwise  disposing  of  iron, 
limestone,  ores,  minerals,  ets.  The  com- 
pany's head  office  is  at  Montreal,  Que. 
The  provisional  directors  include  Mr.  E. 
Malcolm  McDougall  and  Mr.  Gilbert 
Sutherland  Stairs,  both  of  Montreal. 

The  Westlake  Brick  and  Products 
Company,  Limited,  has  been  incorporat- 
ed with  head  office  at  Wellington,  Ont., 
to  manufacture  and  deal  in  brick,  stone, 
lime,  etc.  The  company  has  a  capital  of 
$250,000.  Those  interested  include  Mr. 
H.  A.  Rose,  Sr.,  33  Fraser  Street,  Wel- 
land,  and  Mr.  H.  A.  Rose,  Jr.,  41  Fraser 
Street,  Welland. 

The  Parkhill  Lumber  &  Manufactur- 


ing Company,  Limited,  has  been  incor- 
porated with  a  capital  of  $30,000,  with 
head  office  at  Parkhill,  Ont.,  to  carry 
on  the  business  of  lumber,  saw  and  plan- 
ing millers.  Mr.  W.  H.  Mark,  Station 
Street,  is  said  to  be  interested. 

St.  Catharines  Silk  Mill,  Limited,  has 
been  incorporated  with  head  office  at 
St.  Catharines,  Out.,  and  a  capital  of 
$100,000.  Provisional  directors  are  B. 
S.  Griffin,  E.  R.  Griffin,  and  A.  G.  Griffin, 
all  of  Buffalo,  N.Y. 

Canada  Grain  Securities,  Limited,  c/o 
Phillips,  Rogers  &  Scarth,  barristers,  has 
been  incorporated  with  head  office  at 
Winnipeg,  Man.,  with  power  to  conduct 
general  grain  business,  own  and  operate 
elevators,  warehouses,  mills,  etc.  The 
company's  capital  is  $200,000. 

The  Chaleur  Pump  &  Lumber  Com- 
pany, Limited,"  has  been  incorporated 
with  a  capital  stock  of  $75,000  and  head 
office  at  Montreal,  to  carry  on  the  gen- 
eral lumbering  business,  manufacture  of 
pulp,  etc.  The  incorporators  include  Mr. 
Howard  Salter  Ross,  Mr.  Eugene  R.  An- 
gers and  Mr.  Jos.  Greig  Robertson,  all  of 
Montreal. 

Nairns'  Falls  Power  and  Pulp  Com- 
pany, Limited,  has  obtained  a  Dominion 
charter  for  the  purpose  of  constructing 
and  operating  mills  for  the  manufacture 
of  pulp  and  paper.  The  capital  stock  is 
$100,000  and  the  company's  chief  office 
is  at  the  village  of  Malbaie,  Que.  The 
provisional  directors  include  Mr.  Louis 
Alexandre  Martin,  civil  engineer,  and 
Mr.  Riel  Papin,  both  of  Montreal. 

Superior  Tubes  and  Accessories,  Limit- 
ed, has  been  incorporated  as  manufac- 
turers of  automobiles,  automobile  acces- 
sories, also  manufacturers  of  iron  and 
woodworking  tools  and  machinery.  The 
company  has  a  capital  stock  of  $300,000 
and  the  head  office  is  at  Toronto,  Ont. 
Messrs.  Wm.  Alfred  J.  Case,  solicitor, 
James  Broadbent  Taylor,  accountant, 
and  Clifford  Gordon  Lynch,  secretary, 
all  of  Toronto,  are  amongst  the  pro- 
visional directors. 

The  Dominion  Foundation  Company, 
Limited,  has  been  incorporated  with  a 
capital  stock  of  $50,000,  as  building  con- 
tractors. The  Company's  head  office  is 
at  Montreal. 

The  Fleming  Publishing  Company, 
Limited,  has  been  incorporated  with 
chief  office  at  Owen  Sound,  Ont.,  with 
capital  of  $40,000.  Mr.  C.  A.  Fleming. 
566  Ninth  Street  E.,  is  interested. 

The  Barton  Sand  &  Gravel  Company 
has  obtained  incorporation  with  power 
to  deal  in  sand,  gravel  and  building  ma- 
terials. The  company's  head  oftiffice  is 
at  Hamilton,  Ont.,  and  the  capital  stock 
is  $100,000.  Dr.  E.  A.  Alway,  Barton- 
ville,  Ont.,  is  interested. 


It  is  said  that  the  first  sawmill  in  the 
United  States  was  at  Jamestown,  from 
which  sawed  boards  were  exported  in 
June,  1607.  A  water  power  sawmill  was 
in  use  in  1625  near  the  present  site  of 
the  city  of  Richmond,  Va. 

There  are  said  to  be  more  than  400  dif- 
ferent kinds  of  marble  used  in  New  York 
City,  and  in  color  they  range  from  bright 
reds  and  greens  to  the  most  delicate 
shades  of  pink,  turquoise  and  yellow. 
Some  are  known  as  dead  stones  because 
of  their  flat,  sombre  hues,  while  others 
are  alive  with  dashes  of  vermillion,  scar- 
let, emerald  green  and  lavender. 
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DENISON 


Twelve  Inch  Wall 


Interlocking 
Hollow  Tile 

The  one  size  and  shape  builds 
all  thicknesses  of  walls. 

Denison  Interlocking  Hollow  Tile, 
the  modern  building  material,  pos- 
sesses bonding  and  interlocking  pro- 
perties unequalled  by  any  other  tile. 

When  Denison  Tile  is  used  in  wall 
construction,  there  are  no  mortar 
joints  extending  through  the  wall 
to  carry  moisture.  This  feature, 
together  with  many  dead  air  spaces, 
renders  the  Denison  Tile  wall  im- 
pervious to  moisture,  heat,  cold  and 
sound. 

Denison  Hollow  Tile  is  fireproof. 
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Eight  Inch  Wall 
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BUILT  LIKE  A  THERMOS  BOTTLE  O.ikvlllc.  Ont 

Architect  :-Cto.  N.  Mole»worth.      Gen.  Contractor* —  Sutherland  Construction  Co. 

SUN  BRICK  COMPANY,  LIMITED 

The  One  Price  Company 

Traders  Bank  Building  TORONTO,  ONTARIO 
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Current  Prices  of  Building  and  Engineering  Materials 


General  Review  of  Market  Conditions 

TIIK  gradual  approach  of  severe  weather 
coiulilions  is  beginning  to  reflect  sonic- 
what  adversely  on  general  conditions  in 
the  building  tiades.  An  important  peiccinage  c( 
tall  COUtl UCtion  work  is  on  the  way  to  comple- 
tion and  contiactois  who  are  in  a  position  to  do 
so  aie  continuing  woik  that  has  been  on  hands 
(or  some  time  past.  In  these  cii cumsiances  tnere 
is  almost  invariably  a  lull  in  constructional  ac- 
tivity dining  the  few  months  prior  to  tne  opening 
up  of  building  operations  in  the  spring.  With 
these  facts  in  mind  it  is  a  moot  point  whether  tne 
drop  in  building  activity  at  the  present  time  is  to 
any  marked  extent  more  pronounced  than  it  has 
been  at  corresponding  dates  in  past  years.  While 
little  change  is  manifest  since  last  month,  yet 
on  the  whole  there  are  evidences  of  improvement 
in  vaiious  parts  of  the  building  held.  For  in- 
stance, there  is  an  air  of  increased  confidence, 
created  hugely  from  the  prospects  of  greatly 
stimulated  trade  through  the  many  openings  for 
business  development  which  have  taken  place  as 
a  result  of  the  war.  The  indirect  benefit  resulting 
(roan  this  factor  in  the  trade  situation  lias  already 
become  apparent.  It  is  anticipated  that  increased 
requirements  will  stimulate  building  construction, 
particularly  in  the  way  of  extensions  to  factory 
plants,  whilst  the  anticipated  boom  in  immigra- 
tion from  Euiopcan  countries  following  the  war, 
will  open  up  tne  way  for  the  immediate  con- 
struction of  many  new  residences. 

In  the  brick  field  there  is  little  business  ac- 
tivity. The  completion  of  extensive  construc- 
tional undertakings  is  accountable  for  the  execu- 
tion of  several  orders  by  manufacturers,  apart 
from  which  business  is  very  quiet.  Quotations, 
too,  are  decidedly  more  elastic  at  the  present 
time  than  has  been  the  case  for  some  considerable 
time  past.  Taken  as  an  average  the  standard 
rates  in  certain  classes  of  brick  have  dropped 
from  $2  to  $5  per  thousand.  Against  this,  How- 
ever, should  be  placed  the  fact  mat  indirect  bene- 
fit has  acciued  to  the  trade  through  the  filling  of 
impoitant  orders  received  through  government 
channels,  the  necessity  having  aiisen  in  several 
instances  for  extensions  to  factory  plants.  One 
brick  firm  reports  the  netting,  of  a  substantial 
order  for  brick  on  this  account.  Cement  and 
lime  being  closely  allied  in  the  category  of  bui.d- 
ing  materials,  the  movement  is  slow,  nevertheless 
a  tone  of  confidence  prevails  amongst  manufac- 
turers which  cannot  but  re-act  enormously  to  the 
advantage  of  trade  generally. 

The  market  for  steel  is  quiet,  though  several 
firms  throughout  Canada  who  are  executing  im- 
portant orders  for  government  military  require- 
ments have  assumed  notable  activity,  several  of 
the  plants  having  been  working  at  capacity  for 
several  weeks  past.  Conditions  in  the  lumber  trade 
are  unchanged.  Most  of  the  demand  in  the  large 
cities  is  for  consuming  manufacturers.  A  con- 
siderable reduction  in  stocks  of  every  description 
is  anticipated  next  spring  by  many  manufacturers 
and  the  feeling  is  pretty  general  that  the  most 
noticeable  characteristic  of  the  trade  early  next 
year  will  be  a  moderate  demand.  Viewed  in  the 
abstract  the  conditions  and  future  prospects  of 
the  building  trade  are  much  more  reassuring 
than  appeared  on  the  surface  some  time  ago. 

At  Montreal  business  in  the  building  and  al- 
lied trades  continues  quiet.  Work  is  being  fin- 
ished up  on  many  of  the  contracts,  and  the  new 
work  in  sight  is  not  of  great  importance,  although 
builders  have  been  tendering  on  three  or  four  fair- 
sized  jobs.  Supply  firms  report  a  falling  off  in 
orders,  due  partly  to  the  lateness  of  the  season, 
but  country  business  is  keeping  up  very  well. 
The  Montreal  Council  have  mapped  out  an  exten- 
sive programme  for  next  year,  notwithstanding 
the  acknowledged  difficulty  in  the  matter  of  civic 
finances.  The  building  permits  again  exhibit  a 
marked  decline,  and  there  is  certain  to  be  a  large 
decrease  when  the'  year's  figures  are  made  up. 
Brick  is  a  slow  market  even  at  the  reduced  quota- 
tions now  in  force,  while  lime,  plaster,  crushed 
Hone,  cement  and  other  commodities  are  dull.  So 
far  the  steps  taken  by  the  Builders'  Exchange  to 
secure  the  co-operation  of  masters  and  men  in  ac- 
cepting lower  prices  and  wages  have  resulted  in 
nothing  tangible,  the  men,  through  the  unions, 
having  taken  up  a  determined  attitude  in  opposi- 
tion to  a  smaller  scale.  Mr.  Cottingham,  the  pre- 
sident of  the  Sher-.vin-Williams  Company  of  Can- 
ada, spoke  in  a  very  optimistic  way  at  the  annual 
meeting  of  the  company.  There  was,  he  said,  a 
decrease  in  the  sales  of  paint  during  the  past 
year  owing  to  the  smaller  requirements  of  manu- 
facturers and  railroads,  but  the  country  orders 
had  kept  up.  The  outlook  was  bright,  and  they 
looked  for  an  all-round  improvement.  As  a  re- 
sult of  a  visit  to  the  West,  Mr.  C.  C.  Ballantyne, 
the  vice-president,  expects  better  business  from 
the  prairie  provinces.  The  iron  and  steel  sec- 
tions are  very  quiet,  and  there  is  no  immediate 
prospect  of  any  greater  demand.     Two  or  three 


companies  are,  however,  benefitting  from  the  war, 
having  received  considerable  contracts  for  the 
manufacture  of  shells.  Linseed  oil  is  firmer,  with 
a  rise  of  2c.  in  boiled  and  raw  descriptions. 
There  is  Halt-  doing  in  the  lumber  trade,  and  one 
lii  in  who  has  been  hard  hit  by  several  failures 
declares  it  does  not  want  any  business  relations 
except  with  those  who  are  absolutely  first-class 
financially!  Owing  to  the  difficulty  of  seeming 
space,  the  overseas  export  business  has  been  at 
a  standstill  for  three  weeks. 

At  Winnipeg  conditions  have  not  changed 
much  since  last  month.  Trade  in  a  few  lines  nas 
improved  during  the  month,  while  in  other  lines 
it  remains  very  quiet.  Construction  work  is  clos- 
ing down  owing  to  the  arrival  of  the  cold  weather. 
A  number  of  large  blocks  are  being  runsed  to 
completion  before  the  extreme  weather  forbids 
further  progress.  The  city  has  under  considera- 
tion a  proposal  to  spend  $466,000  on  trunk  sewer 
construction.  It  is  generally  expected  that  this 
will  be  carried  by  an  early  vote  of  the  city  coun- 
cil. If  the  scheme  receives  their  sanction  it  will 
provide  work  for  1,000  men  for  150  days.  So 
far  as  building  is  concerned,  the  permits  con- 
tinue to  show  a  falling  off  as  compared  with  the 
corresponding  period  of  last  year.  The  senti- 
ments of  our  business  men  in  regard  to  the  eftects 
of  the  war,  have  not  been  over  bright,  but  there 
now  appears  to  be  a  more  confident  feeling  that 
trade  conditions  are  not  so  bad  as  at  first  sup- 
posed. Many  of  our  manufacturers  are  receiving 
orders  which  before  the  war  were  being  given  to 
other  countries.  The  effect  of  this  will  in  time 
affect  the  local  market  for  building  materials. 
The  Dominion  Government  is  continuing  its  policy 
of  proceeding  with  all  its  public  works.  This 
fact  is  helping  to  improve  the  market.  The  hanks 
and  loan  companies  still  remain  very  stringent 
regarding  loans.  Money,  however,  seems  to  be 
more  plentiful  than  last  month.  Various  supply 
houses  state  that  collections  are  excellent. 

Regarding  market  conditions  and  prices. 
There  is  a  brisk  demand  for  cement.  The  price 
in  5-bbl.  lots  remains  as  quoted  but  there  is  a 
decrease  of  10  cents  in  the  price  of  car  load  lots, 
the  new  price  being  $2.20.  Business  continues  to 
be  brisk  in  lime,  and  prices  remain  unchanged. 
There  is  a  special  demand  for  Kelly  Island  lime 
at  $2.10  per  200  pounds.  Business  is  very  quiet 
in  the  brick  field.  There  are  a  few  sales,  but  in 
all  grades  everything  is  very  dull.  There  are  no 
changes  in  the  prices  which  were  quoted  last 
month.  Trade  is  only  fair  in  crushed  stone,  sand 
and  gravel.  Prices  remain  as  quoted.  In  every 
line  of  the  lumber  business,  trade  continues  to  be 
very  quiet.  There  are  signs  that  an  improvement 
may  be  expected  at  any  time  now.  trices  are 
unchanged. 

There  is  no  change  in  the  state  of  the  steel 
and  iron  trade,  everything  is  very  quiet.  It  is  ex- 
pected that  there  will  be  no  material  change  in 
this  line  of  business  until  the  spting.  Prices  re- 
main firm.  The  demand  for  sewer  pipe  continues 
to  be  very  dull.  Prices  are  as  quoted.  Good 
business  is  being  done  in  hard  wall  plaster,  plaster 
of  Paris,  and  Hammer  Brand,  the  prices  of  which 
remain  as  quoted.  Trade  continues  to  be  very 
bright  in  paints  and  oils.  The  prices  have  again 
been  subject  to  slight  revision.  Boiled  linseed 
oil,  in  barrels,  which  was  quoted  at  74  cents  per 
gallon  last  month  is  now  only  69  cents  per  gallon, 
while  raw  linseed  oil  wdiich  was  quoted  at  71  cents 
per  gallon,  is  now  66  cents  per  gallon.  The  re- 
maining prices  hold  firm. 

A  special  feature  of  the  market  prices  this 
week  was  the  abrupt  advance  in  window  glass. 
The  prices  which  have  gone  into  effect  range 
from  75c.  to  $1.00  per  100-foot  box.  It  applied  on 
all  sizes,  both  single  and  double.  The  cause  of 
this  rise  is  attributed  to  the  situation  in  Belgium 
brought  about  by  the  war.  All  the  supply  houses 
report  an  enorjnous  demand  for  this  material. 


TORONTO  PRICES 

CEMENT,  LIME,  AND  BRICK 
Cement — delivered  in  5-barrel  lots.  $1.85  per  bbl. ; 
with  bags  $2.25;  car  lots,  $1.55  on  the  track, 
with  pkgs.  $1.95. 
Lime — grey  38c,  white  40c  per  100  lbs.,  deliver- 
ed in  not  less  than  1500  lb.  lots.  At  the 
warehouse,  white  37c,  grey  35c. 
Brick — No.  1  dry  pressed  red  brick,  $17;  buff. 
$17  f.o.b.  the  iob ;  No.  2,  $14 ;  common  red 
stock  brick,  $11  to  $14;  grey,  $11  to  $12; 
wire-cut  brick  for  foundation  work,  $8.50  on 
the  cars,  delivered  $9.50;  "Tapestry"  brick, 
$20  to  $30;  sand-lime  brick,  $7.50;  King 
Edward  Siding;  $6.50  at  the  mill;  $8.50  de- 
livered on  the  job.  Smooth  faced  texture 
brick,  $15;  rough  faced  texture,  $16  to  $20, 
delivered  any  place  in  Ontario:  paving  brick, 
No.  1,  $18  per  M.  f.o.b.  West  Toronto; 
No.  2,  $14.00;  paving  blocks,  No.  1,  $24  per 


M. ;  No.  2,  $18.  Sun-Tex  wall  tile,  $16  to 
$20  per  M. ;  Denison  interlocking  hollow 
tile,  $55  per  M.  Lots  over  100,000,  $50. 
Concrete  brick — Quotations  f.o.b.  Toronto: — 
White  $02,  butt  $28,  grey  $27,  plain  pressed 
$17,  red  $27.  Other  quotations  on  applica- 
tion. 

CRUSHED  STONE,  SAND  AND  GRAVEL 
Toronto  prices,  delivered: 
Crushed  stone— 2-in.,  $1.20;  1-in.,  $1.25;  3/S-in., 
$1.25;    nibble   stone,   in   car   lots,   $1.15  per 
ton  f.o.b.  car. 
Sand — for  cement  or  brick  work,  $1.20  per  cu. 
yd.,  f.o.b.  Toronto,  C.  P.  R.  siding;  85c  to 
$1  per  cu.  yd.  f.o.b.  Toronto,  G.  T.  R.  siding. 
Gravel — $1.50  per  cu.  yd.,  delivered. 

LUMBER  (BUILDING  MATERIAL) 

Toronto  prices  (wholesale)  delivered: 
Hemlock — 2  x  4  in.  to  2  x  12  in.,  8  to  16  ft., 
$24;  18  ft.,  $26;  1-in.  Hemlock  No.  1  $25; 
No.  1  Hemlock  decking  $25  to  $26;  No.  2 
hemlock,  dimension  and  1  in.,  $19  to  $21. 
Pine — 1  in.  common  6  to  12  in.  wide  (rough) 
$26  to  $33;  2  in.  white  pine,  bill  stock,  $28 
to  $34;  7/8  by  6  and  10  in.  pine  shelving, 
$33  to  $42;  7/8  x  12  in.  pine  shelving  $45; 
No.  1  white  pine  flooring  $34;  No.  1  spruce 
flooring  $27.50";  No.  1  pine  decking  D  2  S 
$28;  spruce  decking  $27  to  $30;  No.  1  pine  V. 
or  beaded  sheeting,  $35;  No.  2  ditto  $32; 
pine  trim  4  in.  casing  $1.75  per  100  ft.;  5 
in.  ditto  $2;  8  in.  pine  base  $2.75  to  $3.25;  10 
in.  pine  base,  $3.40  to  $4.50;  4  in.  pine,  win- 
dow stool.  $2.75. 
Shingles— XXX  B.  C.  shingles  $3.60;  N.  B. 
extras  $4;  N.  B.  clears  $3.45;  No.  1  pine  lath 
$5.50;  No.  2  pine  lath  $4.75;  No.  1  spruce 
lath  $4.25. 

Dimension  Timber  (B.  C.  Fir)— 8  x  8,  10  x  10, 
10  x  12,  12  x  12,  12  x  14,  8  x  10,  8  x  12, 
10  x  14,  14  x  14,  8  x  14,  12  x  16,  14  x  16, 
16  x  16,  $32;  10  x  16,  14  x  IS,  16  x  18,  $39; 
8  x  16,  12  x  18.  18  x  18,  $36;  16  x  18,  14  x 
20,  16  x  20,  $36  50;  8  x  18,  12  x  20.  IS  x  20, 
$40;  10  x  20,  $37.50;  8  x  20.  14  x  22,  16  x  22. 
IS  x  22.  20  x  22,  22  x  22,  $45;  12  x  22,  $39; 
10  x  22.  $39.50;  8  x  22,  14  x  24,  18  x  24, 
20  x  24,  22  x  24,  24  x  24,  12  x  24,  10  x  24, 
$45 

STEEL  AND  IRON 

Steel — (round  and  square  bars)  $2.25  base; 
twisted  and  deformed,  $2.50;  structural  sec- 
tions $2  75  to  $3. 

Galvanized  iron — 28  gauge  $3.40. 

Cast-iron  pipe — Standard  prices,  carload  lots,  f.o.b. 
Toronto;  4-in.  $34  per  net  ton;  6  in.  to  12- 
in.  $33;  12-in.  up  $32.50,  with  $1  extra  for 
gas  pipe. 

Corrugated  Iron — 26  gauge  $4  25  per  sq.,  2S  gauge 
$2.50  to  $3  per  100  pounds. 

SEWER  PIPE 

Sewer  Pipe — Toronto  prices  (wholesale)  f.o.b.,  4- 
in.,  25c  per  ft.;  6  in.,  40c  ft.;  9-in..  70c  ft.; 
12-in.,  $1  ft.;  15  in..  $1.40  ft.;  18-in..  $190 
ft.;  20-in.,  $2.25  ft.;  24-in.,  $3.25  ft.;  all  less 
62  per  cent. 

SUNDRIES 

Hard  wall   plaster — unsanded.  from  $S  to  $8.50, 

bags  extra;  sanded  $4.  in  car  lots  at  the  yard. 
Hydrated  lime— $9.25  to  $10.25  in  20-ton  car  lots. 
Plaster  of  Paris — Anchor,   Crown,   and  Standard 

white  brands.  $1.50  per  bbl.;    Shield  brand 

$1.25;  New  Brunswick  $2.50. 
Rope — manilla,  16c  basis,  second  grade  13c  basis. 

sisal  rope,  lOyic  basis;  African  rope  13c. 

PAINTS  AND  OILS 

White  lead— ground  in  oil,  $9  per  100  lbs. 

Boiled  linseed  oil — in  bids.,  59c  per  gal.  of  9  lbs. 

Raw  linseed  oil — in  bbls.,  54c  per  gal. ;  red  lead, 
dry,  $S  to  $9  per  100  lbs. ;  putty  in  bulk, 
bbls.,  S'Ac. ;  putty  in  25-lb.  tins,  4c. ;  tur- 
pentine, in  bbls.,  66c.  per  Imp.  gal.  south- 
ern gauge. 


MONTREAL  PRICES 

CEMENT,  LIME,  AND  BRICK 

Cement — $1.00    steam    car    load    lots,  including 

sacks. 

Lime — Hydrated,  $14  per  ton;  lump,  $10. 

(Continued  on  page  ) 
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RAILS 


BILLETS 


Concrete  Reinforcement  Bars 

Plain  Round,   Square  and  Cold  Twisted  Squares 

DOMINION  IRON  &  STEEL  COMPANY 

LIMITED 

BAR  STEEL 


Warehouse  Stock*  : 

SYDNEY,  N.  S. 
MONTREAL,  QUE. 
TORONTO,  ONT. 
FT.  WILLIAM,  ONT. 


WIRE  NAILS 


Sales  Offices  : 

SYDNEY,  N.  S. 

MONTREAL 
112  St.  James  St. 

TORONTO 
18  Wellington  St.,  E. 


Mills  and  General 
Offices: 

SYDNEY,  N.  S. 


and  other 


WIRE  PRODUCTS 


Large  Capacity 
Deep  Well  Pumps 

The  Problem  of  Increased  Water  Supply 
from  Deep  Wells  Permanently  Solved 

1 1  ill- Tripp  Deep  Well  Pumps  may  ho  arranged  for 
Gas  Engine,  Electric  Motor  or  Belt  Drive. 

The  faults  and  defects  of  other  designs  have  hecu 
out i rely  overcome. 

l  oll  us  your  trouhlos  and  let  us  assist  vou. 

Rock  &  Power  Machinery,  Limited 

Exclusive  Canadian  Agents 
Head  Office:     12  King  Street,  East,  Toronto 

Branch  Offices:    HAI.ll  AX,     YANCOIVI.R,     COHAI.T.  Sl'DUUKY 
M<  )\  I  KKAI..  .mil  In  the  KIN;.  I  l>\\  \KI)  I  It  >  I  I  I 
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Universal  Form  Clamp 

Secured  to  the  ends 
of  round  rods  passed 
through  your  forms, 
these  inexpensive 
el. mips  hold  the  cen- 
tering ligid,  resist- 
ing a  strain  ex- 
ceeding the  tensile 
strength  of  the  steel 
rods  themselves. 
Clamps  are  easily  applied,  adjusted 
and  tightened.  A  wrench  releases 
them.  Pull  the  rods  out  of  the  con- 
crete with  our  Rod  Puller. 

Write  today  for  Circulars  and  Prices 

Railway  Contractors  Supply  Co. 

Standard  Bank  Building,  Toronto 

Agents  for  Ontario  and  Eastern  Canada 

— Montreal  representatives— 
RAMSEY  &  KELLY,  511  Quebec  Bank  Building 
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Iron  Fences 

Every  conceivable  style  and  design 
in  ornamental  iron  fence  work  can  be 
faithfully  carried  out  by  us. 

Send  in  your  specifications  and  get 
our  quotations. 

We  also  specialize  in  iron  stair  work. 

«*•  GEO.  B.  MEADOWS 

Toronto  Wire  Iron  and  Brass  Works  Co.,  Limited 
Meadows  Block,  Wellington  St.  W. 
TORONTO,  ONT. 


You  Can  Interpret  the  Code  Instantly  with 

McLoughlin's 


AND  ANSWERS 


QUESTIONS 


Questions  and  Answers 

on  the 

National  Electrical  Code 


It  tells  at  once  the  answer  to  the  questions  on  code  requirements. 
Contractors,  electricians  and  wiremen  write  us  that  it  hits  the  mark 
for  them.   It  saves  them  time,  trouble  and  real  money. 
Every  question  is  carefully  indexed  so  that  you  can  locate  the  fact  you 
are  after  instantly. 

Contents — There  are  nine  main  divisions:  Generators,  Transformers, 
Outside  Works,  Signaling  Systems,  Lighting,  Inside  Works,  Electric 
Railway  Systems,  Marine  Work. 

Tables — Section  9  has  32  tables.    They   give   in   convenient   form  for 
ready  reference:  Capacities  of  wires;  Wire  requirements  for  all  classes 
of  work;  Insulation  Tests;  Requirements  for  Conduit  Wires;  Flexible 
Uords;  Fixture  Wires;  Theatre  Cables;  Elevator  Cables,  etc.,  etc. 
The  latest  rules  for  Resuscitation  are  included. 

232  pages,  pocket  size,  flexible  binding  $1.00  net,  prepaid. 
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For  Sale  by 

347  Adelaide  Street  West,  Toronto 
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Canada  Wire  &  Cable  Co.,  Limited 

Head  Office  and  Works,  TORONTO 

Bare  and  Insulated  Electrical  Wires 

for  all  purposes. 
Electric  Railway  Trolley  Wire  and 

Feeder  Cable. 

Sales  Offices  and  Branch  Warehouses: 
401  Lake  of  the  Woods  Building,  MONTREAL. 
150  Princess  Street,  WINNIPEG. 
Macdonald  Marpole  Co.,  Ltd..  427  Seymour  St., 
VANCOUVER. 

Prompt  shipments  from  Factory  or  nearest  ivai  ehovse. 


ROCALITE 

The  Ready  Nixed 

Hard  Wall  Plaster 


Manufactured  by 


Alex.  Brcmner 


Limited 


100  Bleury  Street 


MONTREAL 


Single  Inlet,  Top  Horizontal 
Discharge  Sirocco  Fans  Built  in 
lizcs  with  capacities  of  75  C.F.M. 
to  1,000.000  C.F.M.  in  all  angles 
of  discharge  and  arranged  for 
either  pulley,  motor,  engine  or 
turhinc  drive. 


Sales  Engineers  : 
OLA  KK  T.  KOR8E         K.  1 1.  POM  Kits 

:tm  IffoGill  Bid*,  13  Victoria  St., 

M  on  I  run  I  Toronto 


Greatest  in  Capacity 
and  Efficiency 

>  ** 

MsrWCC^  Patented 

ma.rk.~~ 

Multi- Blade  Fans  and  Blowers 

—MADE  IN  CANADA— 

Exhaustive  tests  conducted  by  our  Experimental  Department  and 
by  competent,  unprejudiced  engineers  in  competitive  trials,  lias 
proven  conclusively  the  "Sirocco"  to  be  the  most  efficient  com- 
mercial fan  in  the  world.  It  occupies  less  space,  and  requires  con- 
siderably less  expenditure  of  power  for  a  given  duty  than  any 
other  type  of  fan.  Proper  design  and  construction  are  the  basis 
of  the  superiority  of  the  "Sirocco"  Fan,  and  make  it  the  ultimate 
standard  of  excellence  everywhere. 

Learn  concerning  its  principle  of  construction  and  why  it  is  the  best. 

"Sirocco"  Catalogue  No.  201,  valuable  to  Engineers, 
Architect,  and  Contractor.. 


C^2 


NADIAN 


eg 


irvCCO    I  OMI'ANV 


WlNDSON.  ONTARIO! 


Sales  Engineers: 

W.  P.  EDDY  S.  S.  CLARKE 

SOI  Tribune  Bids.,  fi05-2ndSt., 
Winnipeg  Calgary 


Nu    I  I'l.iln  SIhmvc 

Dumb  Walter 
r>o  in  i fin  u>«  .  ,|vi,  ii . 


Residence  - »«  Apartment 

DUMBWAITERS 

"t'lielse.i"  I  >umhw. nterx  are  i|tiu  kl\  .mil 
easily  operated,  practically  noiseless  anil 
run  without  friction  or  jar. 

Write  our  .igYnU  for  Inff irin.illun. 

Chelsea  Elevator  Co.,  New  York 

Aacnti 

Hardware  Co.  of  Toronto 


I.   \I>H  Alllt  St  w 


Limited 


Continuous  and  Machine  Bnndrd  Wood  Stave 

WATER  PIPE 

Reservoir  Tanks  for  city  anil  town  W'atei  Systems,  I  "ire 
ProtCGtlOlli  I'ower  Plants,  Myilraulic  Mining.  Irrigation, 
ill      One-half  the  cost  of  Iron  Pipe    and  hitter. 

Pacific  Coast  Pipe   Co.,  Limited 

t*   <).  Bom  563        Vancouver,  B.  C. 

OfflCfl  and  Factory,  (iranvllD-  St.,  near  Hl&h  Bridge 

Writ-  1  or  C'ntaloutir 

Full  Partirulnrs  |B4  KM  1  mn  tr\  Furnished 
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CURRENT  PRICES  OF  BUILDING  AND  ENGINEERING  MATERIALS— continued. 


(Continued  from  page  08 

Brick — No.  1  pressed,  $17;  No.  2  pressed,  $15; 
Manganese  rustic,  $20;  bull  rustic,  $20;  red 
runic,  $14;  bull  (.smooth),  $21;  bull  (rough), 
$-'5;  plastic,  $8.50.  C.  P.  K.  One  extra  except 
|QI  plastic  Dominion  silicate.  1st  quality, 
$13;  second  quality,  $10.50;  all  l.o.b.  Mont- 
real. 

Concrete  Brick— grey  $22.  red  $22,  buff  $2:i, 
a  hue  S-IO.  plain  piesscd  $12  per  thousand, 
all    l.o.b.    Montreal    (C.    P.    R.  terminals). 

1'UUSIIED    STONE,    SAND    AND  GRAVEL 

Crushed  Stone— 2  in.,  $1.40;  )$-in„  $1.05;  W-in., 

$1.75.  per  ton,  delivered. 
Sand — I'Oc  per  ton,  car  loads,  on  cars. 
Gravel — $1.35  per  ton  l.o.b.  cars. 

EXPLOSIVES 

Forty  per  cent,  dynamite  $10.25  per  100  lbs.  in 
single  case  lots  of  50  lbs.  each;  5u  per  cent, 
at  $17.70;  00  per  cent,  at  $10.25,  f.o.b. 
Montreal.  Iilasting  at  $2  per  25  lb.  keg. 
Detonators,  No.  3  at  75c  per  100;  No.  0  at 
$1  per  100.  Batteries,  No.  2,  rated  cappcity 
up  to  ten  luses,  $13.50  each;  No.  3,  r.tted 
capacity  up  to  20  fuses.  $20.50  each  ;  No.  4, 
rated  capacity  up  to  50  fuses,  $41  each. 
Leading  wire,  in  coils  of  500  ft.,  lc  per  ft.; 
leading  wire,  twin  cable,  in  coils  of  250  ft., 
3c  per  dble  ft. ;  connecting  wire  in  coils  or 
spools.  50c  per  lb.  Electric  fuses,  4-fl.  single 
strength,  per  100.  $3;  4-ft.  double  strength, 
per  100.  $3.50;  G-ft.  single  $3.04;  double, 
$4  04;  S-ft.  single  $4.08 ;  double  $4.58;  10  ft. 
sircle  $4.02;  double  $5.12;  12  ft.  single  $5.10; 
double  $5.00;  14  ft.  single  $5.70;  double  $0.20; 
10  ft  single  $0.24;  double  $0.74;  18-ft. 
single  $6.78;  double  $7.28;  20-ft.  single  $7.32; 
double  $7.82;  22  ft.  single  $8.32 :  double 
$8  82;  24-ft.  single  $9.32;  double  $9.82;  20- 
ft  single  $10.32:  double  $10.82:  28-ft.  single 
$11.32;  double  $11.82;  30-ft.  single  $12.32; 
double  $12.S2. 

STEEL  AND  IRON 

Steel  angles — 3-in.  x  3-in.  and  up.  $2.75;  1-in.  x 
1-in.  x  %-in.,  25c  extra;  ii-in.  x  ii-in.  x 
'/i-'tn.,  50c  extra.  Boiler  plates — !4-in.  thick 
and  thicker,  $2  50.  Circular  plates— Flange 
quality,  30-in.  dimensions  and  over.  $2.00; 
under  30-in.  dimensions,  $2.00.  Beams  ami 
channels— Under  35  lbs.  per  yd.,  $2.90;  35 
lbs.  per  yd.  and  over.  $2.75,  f.o.b.  Mont- 
real, net  rash.  Corrugated  iron — 20-in.  gauge, 
$4.25;  28-in.  $4  per  sq.  yd.  less  10  and  10  per 
cent.  Copper  bearing  sheets — flat,  Annllo 
Keystone  galvanized.  28  U.  S.  gauge,  $4.10 
per  100  lbs. ;  Keystone  black,  28  U.  S. 
gauge,  $2.85  per  100  lbs. 

SEWER  PIPE 

Straight  pipe  (per  foot') — 4-in.,  25c;  6-in.  40c; 
Sin..  55c:  0-in..  70c;  10-in.,  80c;  12  in..  SI; 
24  in..  $3.25.  Rends,  each.  75c.  $1.20.  $2  20, 
$2  80  $3  20  $4.00.  $13.  Double  collar.  75c- , 
$1  20  $2  20.  $2.80,  $3.20.  $4  00.  $13  Single 
branch.  2  ft.,  $1.  $1.00.  $2.50,  $3.15.  $3.00. 
$4  50  $10.25.  Double  branch.  2  ft..  $175, 
$<>  80  $3  85  $4  00.  $5  00.  $8.  $20.  Y.  Pine, 
2'A  ft..  $2.  $3.  $4.12.  $0.25.  $0.  $S.f.O.  $27  00. 
Svphon,  $2.20.  $3.00,  $0.00.  $8.40.  $0.00.  $10, 
(12-in.).  Rnchan  trap  cesspools,  double 
rrp'^on.  running  trap  and  band-hole  trap, 
$2.20.  $3  00.  $0.00.  $8.40.  $0.00.  $15  (12  in.1 
These  prices  are  subject  to  a  discount  of  50 
per  cent. 

SUNDRIES 

Hard  wall  plaster— $11  00  per  ton.  Plaster  of 
Paris — $2.35  per  bbl.  Rnne — Best  Manilla. 
14c  basis  per  pound;  British  manilla,  11c 
basis;  Af'iran  hemp.  11c;  sisal  rope  9}jc 
basis.  Boiled  linseed  oil — in  barrels,  09c  per 
sral.  of  9  lbs.  Raw  linseed  oil — in  barrels, 
56c  per  gal. 

WINNIPEG  PRICES 

CEMENT,  LIME  AND  BRICK 

Cement — De1iv«"»d  in  5-bbl.  lots,  $2.60;  in  car 
load  lots,  $2.20. 

L;me — r.rev.  34  cents  per  bushel:  white,  32  cents. 
Kelly  Island  lime  $2.10  per  200  lbs. 

Brick — Xo.  1  dry  pressed,  red  and  buff,  $35 ; 
common  red  stock,  $20;  common  grey 
stock,  $12;  No.  1  enamelled  brick,  all  col- 
ors, from  $100;  sandlime,  $12;  firebrick, 
$52.50. 


i  RUSHED  STONE,  SAND  AND  GRAVEL 

Ciusbed  Stone — 2-in.,  $2.05  per  yd.;  Tin.,  $2.90; 
%-in.,  $2.90;  stone  dust,  $2.5U;  rubble  stone 
car  load  lots,  delivered,  $13  per  cord.  Del- 
South  of  Assinboine  $1  extra. 

Sand — For  cement  or  brick  work,  delivered. 
Winnipeg,  $1.85  per  cu.  yd. 

Gravel — Per  yd.,  delivered,  $1.85. 

Crushed  Granite — \'/2  and  2-in.,  $2.05;  J^-in.  and 

1  in.,  $2.90;  fi-iu.  and  dust,  $3.20. 

LUMBER  (BUILDING  MATERIAL) 
(15  per  cent,  discount  for  cash) 
Flooring — No.  2  red  pine,  4  in.,  $43;  6  in.,  $40; 
No.  3  red  pine,  4  in.,  $38;  0  in.,  $40;  No.  4 
red  and  while  pine  or  spruce,  4  in.,  $28;  6 
in.,  $32;  No.  1  and  2  fir,  edge  grain,  3  in., 
$00;  4  in.  and  0  in.,  $55;  No.  3  fir,  edge  and 
Hal  giain,  4  and  0  in.,  $45;  No.  4  fir,  ship- 
lap  giade,  4  and  0  in.,  $32;  common  2x6 
pine,  spruce  or  fir,  4  and  0  in.,  $33;  No.  2 
while  pine,  4  and  0  in.,  $55;  No.  3,  $45;  No. 

2  red  pine,  4  and  0  in.,  $40;  No..  3,  $40;  No. 
4,  $32;  No.  0,  $24. 

Dimension  Timber  (No.  1  pine,  spruce,  tamarac. 
fir  or  cedar)— 8  x  8,  8  x  10,  10  x  10,  10  x 
12,  12  x  12,  $38;  10  x  14,  14  x  14,  14  x  10, 
0  x  10,  0  x  12,  8  x  12,  $39;  10  x  10,  12  x  10, 
10  x  10,  14  x  18,  10  x  18,  18  x  18,  20  x  20, 
$40;  0  x  14,  8  x  14,  12  x  18,  18  x  20,  $42;  0 
x  10,  0  x  18,  0  x  20,  8  x  10,  8  x  18,  8  x  20, 
10  x  18,  10  x  20,  12  x  20,  14  x  20,  10  x  20, 
$43. 

Pine — 1-in.  common,  6  to  10  in.,  $100;  12  in.. 
$110;  pine  trim  4-in.  casing,  $3.70  per  100 
ft.,  5-in.  ditto,  $4.40;  8-in.  pine  base,  $0; 
10-in.,  $7;  4-in.  pine  window  stool,  $7.50. 

Shingles— No.  1  B.  C.  cedar,  $4;  No.  2,  $3.00; 
No.  1  B.  C.  cedar  dimension,  $5.50;  band- 
sawn,  $7. 

STEEL  AND  IRON 

Steel — Round  bars,  $2.35  per  100  lbs. ;  square 
twisted,  $2.40  per  100  lbs. ;  channels,  angles, 
beams  and  plates,  $2.95  per  100  lbs. 

Cast  Iron  Pipes — Standard  price;  car  load  lots, 
f.o.b.   Winnipeg,  $38  per  ton. 

SEWER  PIPE 
Sewer  Pipe — Wholesale  prices  f.o.b.  Winnipeg, 
per  ft.,  3  in.,  9  cents;  4  in.,  11  cents;  0  in., 
10  cents;  0  in.,  18j4  cents;  8  in.,  30  cents; 
10  in.,  40  cents;  12  in.,  50  cents;  18  in., 
$1.00;  24  in.,  $2.00. 

SUNDRIES 

Hard  Wall  Plaster — Unsanded,  $13  per  ton;  sand- 
ed, $7.50,  delivered  on  job.  Plaster  of  Paiis, 
$15.50  per  ton;  Hammer  Brand,  $3.75  per  bbl. 

PAINTS  AND  OILS 
Paints  and  Oils. — White  lead,  ground  in  oil,  $9.40 
per  100  lbs. ;  boiled  linseed  oil,  in  bbls.,  09 
cents  per  gal. ;  raw  linseed  oil,  in  bbls. ;  66 
cents  per  gal. ;  dry  red  lead,  $8.50  per  100 
lbs. ;  putty  in  bulk,  $3  per  bbl. ;  putty  in  25- 
1b.  tins,  $3.35;  turpentine,  in  bbls.,  75  cents 
per  gal. 


VANCOUVER  PRICES 

CEMENT,  LIME  AND  BRICK 
Cement — Common,  $2.35  per  bbl.  f.o.b.  warehouse; 
Keens  cement,  $32  per  ton,  sacks  extra ;  line 
white.  $7.00  per  bbl.  of  300  lbs. ;  superfine, 
while,  $9.50  f.o.b.  Vancouver;  white  Portland 
cement,  $8  per  bbl.  of  380  lbs.,  sacks  10c 
extra,  f.o.b.  Vancouver. 
Lime — $1.35  p?r  bbl.  f.o.b.  warehouse  or  delivered. 
Brick — Common  red  brick,  $13  f.o.b.  warehouse, 
$11.50  in  car  lots  f.o.b.  Vancouver;  pressed 
red  and  bull  brick,  $42  at  warehouse,  $40  in 
car  lots;  white  enamelled  brick,  No.  1  quality 
$100  to  $120  at   warehouse ;   tapestry  brick, 
$00  to  $80  at  warehouse;  impervious  brick, 
$70  f.o.b.  buildings. 

CRUSHED  STONE,  SAND  AND  GRAVEL 
Crushed  stone— 2-in.,  $1.40;  1-in.,  $1.50;  3/8-in., 

$1.50,  all  f.o.b.  scows. 
Sand — Brick   and   plaster   sand   90c   per   cu.  yd. 

f.o.b.  bunkers. 
Gravel — $1.40    per    yard  delivered. 

LUMBER   (BUILDING  MATERIAL) 
Vancouver  prices  f.o.b.  mills: 
Timber  (B.C.  fr)— all  sizes  up  to  12  x  12,  $12; 
up  to  14  x  14,  $13;  sizes  from  16  x  16  to  20 
8  x  20,  $15,  squares. 


Common  fir,  cedar,  hemlock  and  spruce — small 
dimensions,  up  to  20  feel,  $12;  22  to  32  feet, 
$14;  boards  and  shiplap,  $12;  No.  1  and  2 
edge  giain  flooring,  ceiling  and  siding,  $30; 
No.  1  and  2  flat  grain  flooring,  ceiling  and 
siding,  $25;  No.  1  XXX.  B.  C.  shingles, 
$2.10;    fir   lath,  $2. 

STEEL  AND  IRON 
Vancouver  prices  f.o.b.  warehouse; 

Steel — (round  and  square  bars)  $2.05  base; 
twisted  and  deformed,  $2.90;  lihuctural  sec- 
tions $3.2b  to  .1.3.70. 

Galvanized  iron — 28  gauge,  $4.85  per  100  lbs. 

Corrugated  iron — 20  gauge,  6,  7  and  8  ft.  sheets 
$4.20,  9  and  10  ft.  sheets,  $4.35  per  square. 
Black  steel  sheets,  24  gauge,  $3.10  per  100 
lbs. 

Steel  channels  and  beams,  angles  and  plates — 
$3.H5  to  $3.i5  per  100  lbs.,  dependiag  on 
size,  quantity  and  specifications. 

SEWER  PIPE 
Sewer  pipe — Vancouver  prices,  f.o.b.  warehouse, 
4-in.,  25c.  per  ft. ;  0-in.,  40c  ft. ;  9-in.,  70c 
ft.;  12-in.,  $1  ft.;  15-in.,  $1.40  ft.;  18-in., 
$1.90  ft.;  20-in.,  $2.25  ft.;  24-in.,  $3.00;  all 
less  40  per  cent. 

SUNDRIES 

Hard  wall  plaster — $13.50  to  $15.00,  in  car  lots 

f.o.b.   Vancouver,  bags  extra. 
Hydrated  lime — $14  in  car  lots. 
Plaster  of  Paris — Hammer  brand,  $4  per  bbl. 
Welsh  slate — $12.00  to  $12.50  per  square,  f.o.b. 

Vancouver. 

Rope — Manilla,  full  coil,  15}4c  basis;  2nd  grade, 
14J/2C  basis:  sisal  rope,  ll'/ic  basis. 

PAINTS  AND  OILS 
Mixed  paint — per  gal.  $2.50. 

White  lead— ground  in  oil,  $10.25  per  100  lbs. 

Boiled  linseed  oil — in  bbls.,  95c  per  gal.  of  9  lbs. 

Raw  linseed  oil — in  bbls.,  93c  per  gal.;  red  lead, 
dry,  $8.00  to  $9.00  per  100  lbs. ;  putty  in 
bulk,  bbls.  3c;  putty  in  25-lb.  tins,  4c. ;  tur- 
pentine in  bbls.,  95c. 


STANLEY  LIOIiTFOOT 

HUGO  PATENT  SOLICITOR  AND  ATTORNEY 

LUMSDEN    BLDG.(CXyo"  GE  E  )  TORONTO. 

NEW  BOOKLET  O F  COMPLETE  INFORMATION  FREE 

MENTION    THIS    PAOEB)  M.  3713 
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One  Municipality  Saved 

$92,000 

By  advertising  their  tenders  in  the  "  Contract  Record." 
This  page  tells  about  it — briefly. 

A representative  body  in  a  Western  Canada  city  thought  their  taxes  were 
getting  too  burdensome.      They  decided  to  investigate.    They  ap- 
pointed an  engineer  with  an  established  reputation  to  look  into  their 
civic  methods  and  expenditures.    This  engineer  studied  the  situation  care- 
fully and  made  a  comprehensive  report. 

Now,  we  are  not  going  to  ask  you  to  read  over  all  that  report — we'll  give 
you  the  kernel  of  it.    The  engineer  said, — 

"  Lack  of  Competition  in  City  Works  Has  Much 
To  Do  with  High  Taxes." 

Perhaps  you  will  say  you  knew  that  before  ;  perhaps,  that  you  don't  be- 
lieve it.  Read  the  exact  statement  bearing  on  this  subject,  taken,  word  for 
word,  from  the  engineer's  report,  a  copy  of  which  is  on  file  in  this  office  : 

"I  have  gone  carefully  through  the  "Contract  Record"  for  the  year 
1913  and  find  that  ninety-five  cities,  towns,  provinces,  railroads  and 
commissions,  including  the  Greater  Winnipeg  Water  District  (of 
which  yours  is  a  part),  from  the  Atlantic  to  the  Pacific,  in  Canada, 
have  advertised  for  tenders,  the  contracts  for  which  reach  the  sum  of 
approximately  two  hundred  and  fifty  million  dollars;  and  yet  St. 
Boniface  is  the  exception.  The  only  time  your  city  appears  is  in  con- 
nection with  the  bridge  piers  and  your  secretary-treasurer  told  me 
that  the  reason  this  was  done  was  because  there  was  no  contractor  in 
the  city  who  would  finance  the  undertaking.  This  advertisement  re- 
sulted in  the  successful  tenderer  being  $92,000  lower  than  the  next 
bidder,  the  successful  men  being  outsiders.  It  is  not  unreasonable  to 
suppose  that  this  sum  was  saved  by  the  advertisement  being  spread 
over  Canada.  A  ten  per  cent,  saving  on  the  contract  price  means  that 
debentures  selling  at  90,  as  they  did  this  year,  bring  par;  or  selling  at 
104  as  in  1912,  bring  115— an  unheard-of  price.  The  local  improve- 
ments in  your  city  have  cost  over  Two  Million  Dollars,  and  a  ten  per 
(tut.  saving  would  have  enriched  your  treasury  approximately  a 
quarter  of  a  million." 

The  "Contract  Record"  saved  this  municipality  $92,000  or  10%  of  the 
total  contract.  The  advertisement  cost  $5.00.  Would  you  rather  have  $s.oo 
or  10%  of  your  1914  estimates  ? 

When  you  are  in  tin-  market  for  material  or  labor  send  us  your  advertise- 
ment.    We  will  save  vou  money. 


347  Adelaide  Street  West,  Toronto 
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I'll  E    CO  X  I'  R  \CT  RKCORD 


Block  Stone,  Dimensions,  Random,  Head  Sills,  Shoddy,  Stone  Sawing 

Sackville  Freestone  Co.,  Limited,  Sackville,  N.  B. 


WRITE  US  FOR  QUOTATIONS 


Turbi 
Pumps 


Electric  and  Steam 

Water  Works 
Factory  and 
Fire  Services 

Humphrey  Gas 
rumps 

Any  capacity  or  pressure 

THE  JOHN  McDOUGALL 
CALEDONIAN  IRON  WORKS  CO.,  LIMITED 

Works:  Seigneurs  4  William  Su.,  MONTREAL. 
Manufacturers  of  Boilers,  Castings,  Condensers,  Elevators,  Engines,  Filters,   Forgings,  Hydraulic 
Machinery,    Pumps,  centrifugal   and   reciprocating,     Steam     Turbines,     Tanks,  '  Water  Wheels, 

Water  Works  Plants. 


Lachine  Water  Works 
Three  million  gallons,  eighty  pounds  domestic,  160  lbs.  fire. 
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RIVETED  TANKS 

RIVETED  PIPES 

PONTOONS 

and  other  similar  works 

Manufactured  by 

Canadian  Stewart  Co.,  Limited 

TORONTO 


Goold,  Shapley  &  Muir  Co. 

Limited 

Brantford        Winnipeg       Regina  Calgary 


fiffl" 


Towers 
and  Tanks 
for  all  pur- 
poses. 

Concrete 
Mixers 

Gas  and 
Gasoline 
Engines 

Hoists 

Windmills 


Water    supply    outfits    of  every 
description. 

CORRESPONDENCE  SOLICITED 


Think  for  a  moment!  Then  answer 
this  question: — How  many  times  could 
you  have  clinched  the  contract  for 
interior  decoration — if 

"Metallic" 

CEILINGS  and  WALLS 

had  been  specified?  There's  nothing  less 
expensive  to  begin  with  and  certainly  no 
tiling  more  artistic,  sanitary  and  durable 
that  can  be  used  for  the  purpose.  And 
even  a  casual  glance  is  enough  to  convince 
you  that  "Metallic"  Ceilings  and  Walls  en 
hance  the  value  of  almost  any  building. 

THE  "METALLIC"  LINE  INCLUDES 
Galvanized  or  Copper  Cornices.  Skylights.  Steel  Shingle?. 
Steel  Ceilings  and  Walls.  Ventilators.  Steel  Siding,  Corru- 
gated Iron,  "Hayes"  Patent  Steel  Lath,  etc. 

Catalogues  and  Prices  sent  promptly  on  request 
^  

THE  METALLIC  ROOFING  CO. 

OF  CANADA  LIMITED, 

TORONTO  amd  WINNIPEG 


Why  Take  Chances? 


nicely  by  the  Otn 
privileges     I  took  a  hors«. 
*  (trough  Central  Macedonia, 
as  far  as  Solonlka." 


»ar- 

•  fire 
were 
0  4500 
Con- 
d  the 
■it  wild 


»;  13  MEN  KILLED  WHEN 

MINE  BUCKET  FALLS 


Number  of  Olher  Workmen  Injured — 
Chain  Holding  800-gallon 
Water  Tank  Snaps. 


ivIteU 
ruary  7. 

>       ■  A  l  * 

•MfTer, 
T  and 

Chae. 
>gn*r 


(By  Associated  Press  1 

MAN9FIELD.  Eng..  Feb.  8— Thir- 
teen pit  alnkora  were  killed  and  a 
number  of  olhora  Injured  today  at 
tho  Bolsuver  colliery  by  the  snapping 
of  a  chuln  to  which  was  suspended 
a  buckol  containing  800  gallons  of 
water 

Tho  bucket  crnahed  down  the  shaft, 
which  w-aa  600  fret  deep  and  at  tho 
bottom  of  w-hleh  tho  men  wero  work- 
ing. The  workers  wero  crushed  Into 
ao  unrocogntznhte  mass  Only  a  few 
who  hnppmnd  lo  ho  In  shelter  holes 
at  iho  sldea  of  tho  shaft  escaped 
death 

Thla  eitjr  is  the  renter  of  a  large 
coal  mining  district 


CANO. 
leaning  o 
get  a  goo 
porker  on 
near  this 
KeclcT,  a 
Wlnamac.  i 
the  feci 


MIN 


-»n  •  »arr  pnesi  NT 


Save  money  as  well  as  loss  of  life  and  property 
by  using  a  Canadian  made  electric-welded  chain. 

McKinnon  Chain  Company 

St.  Catharines,  Ont. 
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FOR  SALE 

J — Llass  B  1  Rand  Duplex  steam  driven  Air  Coni- 
pressor,  duplex  steam  and  air  cylinders  8  x  12,  Auto- 
matic «>il  feed  and  self  regulating  governor,  heavy 
fly  wheel. 

I    s  x  1,  C       Kngine  with  Pickering  governor. 

1 —  6J4  x  8  S.  C.  Engine  with  Pickering  governor. 

2 —  Plunger  or  Jack  Pumps  pistons  2  7/16  and  2  7/8. 
1 — 30-in.  Boston  Cupola  and  forge  blower. 

l — Single  Drum  8  x  11  double  purchase  Mast  Winch. 
1 — Set  Car  Irons.  24-in.  chilled  wheels,  3^-in.  axles,  36- 

in.  Range.    Babbitted  bearings  outside  wheels. 
- — Vertical  Boilers  (new),  30-in.  x  72-in.,  mountings  and 

short  stack. 

1 — Rand  Air  Hoist  Class  "B"  4-in.  x  4-ft.  lift. 
1 — Steel  Ore  Bucket,  straight  sides,  37  x  37,  ring  and 
pin  fastening  (new). 

1 — Steel  Ore  Bucket,  taper  sides,  8  cu.  ft.,  ring  and  pin 

fastening  (new). 
1 — 6-ply  Monarch  Rubber  Belt,  20-in.  x  60-ft. 
1—7  x  12  D.C.  S.D.  High  Speed  Hoist  (Drum  36  x  36). 

Several  Stratton  steam  separators  for  pipes,  1-in.  to 

5-in.  (new). 

All  in  good  working  order  and  open  to  inspection 
at  our  plant. 

Marsh  &  Henthorn,  Limited 

BELLEVILLE,  ONT. 

Makers,  Hoisting  Machinery 


" Hammer  Brand" 

Hard  Wall  Plaster 


It  neither  loosens  nor  falls  off,  it  allowB  car- 
penters to  follow  plasterers  without  loss 
of  time  and  lasts  as  long  as  the  building. 


Albert  Manufacturing  Co. 

Hillsborough,  New  Brunswick,  Canada 


TANKS 

for 

Pulp  and  Paper  Mills 

Chemical  Works 
Oil    Refineries,  Etc. 

We  also  build 

Steel  Structures 

to  support  them. 

Write  us  jor  quotations 

MacKinnon,  Holmes 
&  Company  Limited 

SHERBROOKE,  QUE. 
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Canadian  Plant 


e 


Chicago  Bridge  &  Iron  Works,  ontagrio,rg 

Our  Specialty  is  the  Design,  Manufacture  and  Erection  of  ELEVATED 
STEEL  TANKS  for  Municipal,  Railroad  and   Factory  Service. 

We  also  design,  manufacture  and  construct  Oil  Tanks,  Coaling  Sta- 
tions,   Bridges,  Turntables,   Building  and    Structural  Material. 

WRITE  TO-DAY  FOR  CANADIAN  ILLUSTRATED  CATALOGUE  NO.  IS 


Built  for  C. P  R.  Montreal 


Bridgeburg,  Ont.,  130  Janet  St. 
OFFICES  :    Chicago,  111.,  1360  W.  105th  St. 
New  York,  30  Church  St. 


Bridgeburg,  Ont. 
SHOPS  :    Chicago,  III. 

Greenville,  Pa. 


"As  Strong  us  the  Pipe 


Interlock  Welded  Necks 

Will  eliminate  two-thirds  of  your  joint  trouhle. 
Mow?  By  eliminating  two-thirds  of  your  joints 
with  their  bolts,  gaskets  and  liability  to  leak. 
An  Interlock  Neck  is  much  lighter  than  a  cast 
iron  or  steel  fitting,  although  ''as  strong  as  the 
pipe." 

We     design     and    execute    complete  piping 
contracts. 

PITTSBURGH  VALVE, 
FOUNDRY  &  CONSTRUCTION  CO. 
PITTSBURGH,  PA. 

ATW000  ATWOOD 

ENGINEERS    FOUNDERS  MACHINISTS 

1'    I  I  by  W.  M    Campbell.  25  Howl  UN  Ave,  Toronto,  Can. 


ORNAMENTAL  - 

IRON  WORK 

£   WIRE  CLOTH  V; 

j        WIRE  GOODS 

Concrete  Bonding 
Kiev  ii  tor 
Overhead  (itinrds 

I  ii. (Mir  i.  .  tnlkllctl 
CANADA     WIRK    B  IRON 

GOODS  CO  .  Hamilton 


^/i/f ;  -  ]  3     5j  ~ 


Water  Purification 
RANSOME 

Drifting  Sand  Filters 

THIS  system  has  been  accepted  by 
the  City  of  Toronto  after  a  thor- 
ough test,  and  a  plant  having  a 
daily  capacity  of  60  million  imperial 
gallons  is  now  under  construction.  The 
filters  can  be  installed  in  either  the 
gravity  or  pressure  systems. 

Designs  and  estimates  furnished  on  ap- 
plication. 

John  verMehr  Engineering  Co. 

Limited 

154  Simcoe  Street,  Toronto 


AN  OPPORTUNITY 

* 

Local  Agents  Wanted  in 

Quebec.    Ottawa,    Toronto,    Winnipeg,  Calgary 
Edmonton,  Vancouver 

Water  Filter*  Refrigerating  Machinery 

1.000  to  1.000.000  Gallon.  .  Day       14  to  60  Ton  Daily  Capacity 
Water  Purifier* 
4  Gallons  to  5.000  Gallont  a  Day 

Refrigerator*    and    Refrigerating    Boxe*    for    Ice  or 

Machine  Refrigeration 
Hotel,  Rettaurant  and  Saloon  Fquipment  and  Supplie* 

EQUIPMENT  &  SUPPLIES,  LIMITED 

302  MoGILL  BI.DC,  MONTREAL,  P.  Q. 
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Stanard  Three  Drum  Hoisting 
Engine 


Canadian  Contractors! 

Canada  Needs  Your  Business 

BEATTY 

Hoisting — Material  Handling— Excavating 
Equipment 

Has  always  been  Made  in  Canada 

Hoisting  Engines — Clamshell  Buckets — Steel  Derricks 
—  Timber  Derrick  Fittings  —  Centrifugal  Pumps 

Standard  Sizes  Ready  to  Ship 

REPAIRS 

We  are  in  fine  shape  this  Winter  to  take  care  of  your  repair  work.  Our 
large  stock  of  patterns,  our  years  of  experience,  our  engineering  and  manu- 
facturing facilities  enable  us  to  handle  repair  jobs  on  Dredges  and  other 
equipment  at  minimum  cost  to  you. 

Careful  attention  given  all  inquiries  on  repairs  and  special  equipment. 

CATALOGUE  SENT  ON  REQUEST 

M.  Beatty  &  Sons,  Limited 

Welland  Established  1862  Canada 

fH.  E.  PLANT   1790  St.  James  Street,  Montreal 

R.  HAMILTON  &  CO  Vancouver,  B.C. 

AGENTS  :    ■{  H.  W.  PETRIE,  LIMITED   Toronto,  Ont. 

E.  LEONARD  &  SONS  St.  John,  N.B. 

(.A.  R.  WILLIAMS  MACHINERY  CO.,  Winnipeg 


THE  DRILLING  OF  ROCK 


IF  you  figure  the  price  of  a  drill  on  the  footage  it  will 
give  and  the  length  of  time  it  will  last,  on  its  power 
consumption,  then  the  McKiernan-Terry 

Busy  Bee  Hammer  Drills 

are  the  cheapest  you  can  buy.  You  will  find  that  they 
will  give  you  real  economy  no  matter  what  the  job.  Their 
uses  are  numberless.  Work  in  wet  or  dry  rock — any- 
where. There's  a  minimum  expense  for  labor,  power 
and  lepairs. 

Use  F.  J.  A.  B.  Drill  Steel,  unequalled  in 
quality,  carried  in  stock  at  our  warehouse. 

CANADIAN  ALLIS  -  CHALMERS,  LIMITED 

Heat,  Office:  TORONTO.   District  Sai.f.s  Offices:  MONTREAL,    HALIFAX,   OTTAWA,   COBALT,   PORCUPINE,   FORT  WILLIAM, 
WINNIPEG,   REOINA.   SASKATOON,  CALGARY,    EDMONTON,   NELSON,    VANCOUVER,   VICTORIA,   PRINCE  RUPERT 

Minn  'acturers  of  :  Air  Compressors.  Avery  Scales,  Boilers,  Ct-ment  Making  Machinery.  Concrete  Mixers  Flour  Mill  Machinery,  Gas  Engine?, 
i  Machinery,  Lidgerwood  Enginesand  Oableways  Locomotives, Logging  Machinery,  Mining  mid  Crushing  Ma- 

chinery, Ornamental  Metal  Work.  Rock  Crushers,  Rock  Drills.  Saw  Mill  Machinery.  Steam  Pumps,  Steam  Shovels,  Steam  Specialties.  Steam 
Turbines,  Structural  Steel,  Transmission  Machinery,  Turbine  Pumps,  Water  Pipe,  Water  Wheels. 
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Sand,  Gravel  and  Crushed  Stone 

Lime  Fire  Clay 

Cement  Fire  Brick 

Plaster  Sewer  Pipe 

Hair  Weeping  Tile 

Building  Stone 
Our  prices  are  right  and  our  service  good. 

Britnell  &  Co.,  Limited 

C.P.R.  Crossing,  Yonge  St.,  North  Toronto 

Phones.   Office  North  {  fo[      Evenings.  North  «io7 


BITUNAMEL 

Unsurpassed  (or  waterproofing  foundations  and  prrvrnt- 
ing  rusl  and  corrosion  on  rxposrd  iron 
and  mrlal  work. 

WRITE  FOR  SAMPLE 

The  Ault  &  Wiborg  Co.  of  Canada 
Ltd.,  Varnish  Works 


SEWERS 

Constructed  from 

Reinforced  Concrete  Pipe 

may  be  well  and  economically 
built  in  winter  months  with 
unskilled  labor,  when  first 
quality  mature  pipe  is  pro- 
curable. 

We  have  it  in  sizes  up  to  48 

"Better  good  pipe  at  a  fair 
price  than  poor  pipe 
at  any  price.  " 

ll'uslratlon    A  line  of  42  in.  plrt  in  a  trinch  ready  for  rack-fllirp 

Dominion  Concrete  Co. 

Limited 

KEMPTV1LLE        -  ONTARIO 


CONTRACTORS! 

We  have  in  stock 

TROY  DUMP  WAGONS 


W.  McNally  &  Co.,  Limited 


Bui'ders'  Supplies 


50  McGill  Street,  MONTREAL 


Mon  I  rr-n  I 


TORONTO 


Winnipeg 


STONE  CRUSHER 
"ACME" 


The  Machine  of 
QUALITY   and  MERIT. 


Goodwin,  Barsby  &  Co  ,  Leicester,  Eng. 


So 
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er 


Pipe 


Galvanized  Wire  Wound  and  Continuous  Stave  Pipe 
for  Water  Works,  Power,  Irrigation,  etc. 

Withstands  250  lbs.  working  pressure. 


Not  affected  by  Frost, 
Corrosion,  Electricity  or 
Acid.  Water  Works  Sys- 
tems installed  complete. 


WATER  TANKS 

all  sizes. 
Write  for  prices. 


Manufactured  by 


Canadian  Pipe  Co.,  Limited 

Factory  :  S50  Pacific  St.,  VANCOUVER,  B.  C. 


Yard  Crane  at  Steel  Mill  of  Sir  Alfred  Hickman,  Limited,  Biltton,  Staffordshire 

YOUR  ENQUIRIES  ARE  SOLICITED  FOR 

CRANES      TELFERS      CAPSTANS  WINCHES 

ROYCE,  LTD.,  Trafford  Park,  Manchester,  England 


Royce 

Electrical 
Cranes 

Capstans 
Telfers 

Winches 

Include 

Royce 
Crane  Type 

Motors, 
Controllers, 
Over 
Hoisting 
Safeguard. 
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The  Canada  Iron  Corporation, 


Limited 


CAST  IRON  PIPE 


Head  Office 

Mark  Fisher  Building 
MONTREAL 


Iron  Ore,  Pig  Iron,  Car  Wheels,  Cast  Iron  Water  and  Gas  Pipe,  Specials,  Valves,  Hydrants, 
etc.,  Castings  of  all  kinds,  Mooring  Bollards  for  both  Concrete  and  Wooden  Docks, 
 Hoisting  Machinery.  


STEAM  and  AIR  ENGINES,  HOISTING  EN- 
GINES, STEAM  CRANE  HOISTS,  MOTOR 
CRABS,  SWINGING  ENGINES,  DRILL 
HOISTS,  SPUD  HOISTS,  MARINE 
MACHINERY 


i 


i 


Write  for 
catalog  and 
prices 


Motor  Crab 


Dake 
Engine  Co. 

Grand  Haven, 

Mich. 


Swinging  Engine 


Crushed  and  Rubble  Stone 

Our  quarry  has  a  capacity  of  300  tons  per  day,  and  with 
excellent  shipping  facilities  we  can  supply  your  require- 
ments in  all  sizes  of  this  stone  on  shortest  notice. 

HVMBER  BRICK  YARDS 
Lime,  Sewer   Pipe  and   Fire  Brick 

JOHN  MALONEY 

Cor.  Queen  and  Dufferin  Sts.,  TORONTO 

Office  Phone  Park.  64  Residence  Phone  Junct.  3429 


We  are  now  in  a  position  to  offer 

"Queenston  Blue"  Limestone 

in  Sawn  Slabs 

as  well  as  Rough  Quarried  Blocks,  Dimension 
Blocks  and  all  forms  of  Cut  Stone  such  as  Sills, 
Lintels,  Steps,  etc. 

The  Queenston  Quarry  Co.,  Ltd. 

ST.  DAVIDS,  ONT. 


"Galvaduct"  and  "Loricated" 

Conduits 

for  Interior  Construction 

Conduits  Company,  Limited 

Sola  Manufacturer*  under  Canadian  and  U.S.  Letters  Patent 

Toronto       -  Canada 


Cawthra  Mulock,  President 


CioKOON  K.    Phkky,  Ciciietal  Manager 

NATIONAL   IRON   WORKS,  Limited 


I  AKUHST    MANl'FAC Tt'KKKS    IN    CANADA  OF 


every  size  Tor  Water,  Gaa,  Culvert  or  Sewer,  Carried  in  Stock 

Lake  or  Kail  Shipments  Offices,  Works  and  Docks,  TORONTO 
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Business  As  Usual 

We're  Doing  Our  Share 
Making  Daily 
46,000 

SANDandLIME 
BRICK 

The  only  Sand  Lime  Brick  Plant  Running  in 
the  City 

PRICE :  $6.50  per  M.    F.O.B.  Mill 

Look  for  the  YSB  stock  mark. 

York  Sandstone  Brick  Co. 

Limited 

TORONTO 

OFFICE  :  1  23  Bay  St.,  WORKS  :  Cor.  Gerrard  St.  and  Victoria 

iStiiir  Bldg.)  Park  Ave.,  East  Toronto 

Phone  Adelaide  2023  Phone  Beach  1  505 


Screened 

Sand 

and 

Gravel 

Largest  Producers,  Noted 
for  Prompt  Shipment. 

York  Sand  &  Gravel,  Limited 

Tel.  Be*ch233         East  Toronto 


Architects,  Owners  and  Contractors 
prefer  a  uniform  plaster  guaranteed 
by  the  maker. 

Anchor 
Hardwall  Plaster 

Is  made  to  precise  formulae  by  weight 
and  mixed  by  machinery.  No  guess 
work.  No  unreliable  labor.  It  sets 
quickly  and  hard,  works  easily  and 
covers  large  area.  No  frost  troubles. 
No  cracking. 

Put  up  in  bags  ready  for  immediate 
use  by  mixing  with  water  only. 

Write  or  call  for  prices  and  booklet. 

Alabastine  Hardmortar,  Ltd. 

Works       136  Esplanade  East,  Toronto 

EAST  TORONTO  Phone  Main  6088 


CONCENTRATE 
Your  Builders  Supply  Orders. 

Smyth  &  Ryan 

SERVICE 

means  prompt  delivery  and  high  grade 
materials  at  standard  prices. 


WE   CAN   SUPPLY   YOU  WITH  EVERY- 
THING THAT  GOES  INTO  YOUR 
BUILDING,  EXCEf  T  THE  IRON 
AND  LUMBER 

Toronto  Agents  for 

OWEN  SOUND 
CRUSHED  STONE 

Deliveries— G.T.R.  and  C.P.R. 

Special   Attention  to   Sand    and  Gravel 
Orders 


1327  Bloor  West  Phone  June.  828  and  829 

53  Merton  St.  "  North  4751 

Nights  and  Sundays  June.  3333 


THE    CONTRACT  RECORD 


83 


THE  HAMILTON  BRIDGE  WORKS  COMPANY,  LTD.,  Hamilton,  Canada 


ANNUAL  CAPACITY  36,000  TONS,  Shop  "A"  18,000  Tons,  Shop  "B"  6,000  Tons,  Shop  "C"  12,000  Tons 

STEEL   BRIDGES    AND  BUILDINGS 


World's 
Largest 
Chimney 

Radial  Brick  chim- 
neys are  the  only 
type  that  will  not 
deteriorate  from  the 
effects  of  gases  and 
erosion. 

HEINICKE 
CHIMNEYS 

will  be  found  proving 
their  superiority  to 
over  4, (XX)  users  in 
every  part  of  the 
country.  The  day 
of  common  brick  and 
m r till  stacks  is  gone 
— if  you  are  building 
a  chimney  make  it  a 
HEINICKE 

Write  for  rii/n/iijfue 

H.  R.  HEINICKE,  INC.   New  York,  U.S.A. 

Representatives  for  Canada: 
Dartnnll    Ltd.,  Montreal,  Que. 


46l>  laat  x  8  last  2  in. 


A  Scientific  Pavement 


muni  !.<■ 


|  3/oo4 


Durable  and  Noo*Abrasive. 

Non*  Absorbent  and  nearl)  Noiseless. 

Unaffected  by  extremes  of  I  einpei  ature 

Sightly  and  Sanitary. 

Easily  Repaired  and  easily  Cleaned. 


Tti 


)C*c  rrqtni ,  mrnt* 


Co  14***3 


Anphalt    Block  Pavements 


Send  foi  l)r*crlpllvc  Literature 


The  Ontario  Asphalt  Block  Company,  Limited 


Windsor,  Ont. 
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BELL  AND  SPIGOT 
STEEL  PIPE 

COATED  AND  WRAPPED 


Made  in  sizes  from  2"  to  10"  inside 
diameter  with  different  thicknesses 
for  varying  pressures. 


PAGE-HERSEY 
Iron,  Tube  &  Lead  Co.,  Limited 

TORONTO,  ONT. 


ELEVATED 

STEEL  TANKS 

Hemispherical  and 
Segmental  Bottoms 

Manufactured  at 

Pittsburgh,  Pa. 

Erected  Anywhere 

We  have  special 
designs  for  Mun- 
icipal, Railway 
and  Industrial  ser- 
vice. 


Three  Rivers,  Quebec 
Wayagamack  Pulp  and  Paper 
Co.,  Ltd. 

50.000  gallons.  149  feet  to  top 
120,000      "  100  feet  to  top 


Catalogue  No.  IS 
sent  upon  request. 


Pittsburgh-Des  Moines  Steel  Co. 

Pittsburgh,  Pa.  New  York  City  Dallas,  Texas 

945  Curry  Bldg.  42  Church  St.  Praetorian  Bldg. 

San  Francisco,  Cal.,  Monadnock  Bldg. 

Des  Moines  Bridge  and  Iron  Co. 

Des  Moines,  Iowa,  938  Tuttle  Street. 
Canadian  Representatives:  F.H.  Hopkins  &  Co.,  Montreal,  Que. 


THE  HOPE  CANADIAN  FACTORY 


HOPE  STEEL  SASH 

Embodies  points  of  merit  that  make  it  worthy  of  your  consideration.  Scientifically 
designed  and  economically  constructed  it  recommends  itself  to  discriminating  architects 

and  engineers. 

HOPE  SASH  has  demonstrated  its  superiority  in  thousands  of  buildings  in  Canada 
and  the  United  States  as  well  as  other  parts  of  the  world.  It  is  a  sash  with  a  reputation 

for  excellence  back  of  it. 

HENRY  HOPE  &  SONS  OF  CANADA,  LIMITED 

43-45  King  Street  West,  TORONTO 

AGENTS :—      Peart  Bros.,  Regina  W.  N.  O'Neil  &  Co.,  Vancouver  W.  T.  Grose  &  Co.,  Winnipeg 

Walker  &  Barnes,  Edmonton  Gandy  &  Allison,  St.  John,  N.  B.  E.  F.  Stevens,  Halifax  David  McGill.  Montreal 
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Structural  Steel  Work  of  Every  Description 

Fabricated  and  Erected  by 

Toronto  Structural 
Steel  Company,  Limited 

Annual  Capacity-  20,000  Tons 

Ask  for  list  of  material  on 
hand  for  immediate  delivery 

Sales  Offices— Atlantic  Ave.,  TORONTO 

Toronto  Plant 

—  Works  at  — 
TORONTO.  ONT.            WESTON,  ON']'. 

Weston  Plant 

STRUCTURAL  STEEL 
FOR  QUICK  DELIVERY 

We  carry  in  stock  at  Montreal,  8,000  tons  of  Structural 
Shapes  and  are  in  a  position  to  make  quick  ship- 
ment of  either  plain  or  uveted  material  for 

Bridges,  Roof  Trusses,  Columns,  Girders, 
Beams,    Towers   and   Tanks,  Penstock. 

EHtimateK  furnished  promptly,  Capacity  18,000Tons  Annually. 

Structural  Steel  Co.,  Ltd. 

Main  Office  and  Works,  Montreal 


SALES  OFFICES 

WHITE  BLOCK, 
WELLAND 
7  BANK  ST.  CHAMBERS 

OTTAWA 
417  NEW  BIRKS  BLOC. 
MONTREAL 

Saugeen  Bridge,  Paisley,  Ont. 

Standar  D 
Steel  Construction  Go. 

LIMITED 

WELLAND      -  CANADA 

MANUFACTURERS  AND  ERECTORS 

Steel  Buildings  and  Bridcfs 


VANCOUVER  WOOD  PIPE 

&  TANK  CO.,  LTD. 

iFormerly  Municipal  Comlruction  Co.,  Ltd. I 


Contractors  for  Waterworks  Construction, 
Manufacturers  of  Wire- Wound  Wood  Pipe,  Continuous  Stave 
Pipe,  Tanks,  Silos,  Steam  Casing. 

Se«  our  new  patented  Wood  Pipo  Coupling    Positively  I.KAK  PROOF. 

319  Pender  St. 


VANCOUVER,  B.C. 


"AMERICAN" 

ENAMELED  BRICK 

used  for  prominent  and  representative  buildings  of  every 
character. 

Their  INDIVIDUALITY,  DISTINCTIVENESS 
and  BEAUTY  make  them  especially  adaptable  for  ex- 
terior use. 

Write  for  information. 

AMERICAN  ENAMELED  BRICK  &  TILE  COMPANY 

1182  Broadway,  New  York. 


Jamii  Thomson,  Pra.iJant. 


O.  Allan,  Vice-PraaiUani. 


Jamks  A.  Thomson,  Sscrciui). 


the  CARTSHORE-THOMSON  PIPE  &  FOUNDRY  CO, 


LIMITED 


Manufacturers 


mm 


Flexible  anil  Flange  Fipc, 
Special  Castings  and  all  kinds 

3  inches  to  6o  inchea  diameter 

of  Waterworks  Supplies.  for  Water,  Gas,  Culvert  and  Sewer 

HAMILTON.  ONT 
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Neptune  Meter  Co. 

Manufacturers  of  the  well-known 


TRIDENT 

Frost-Proof 
Water 
Meters 

Write  for  Catalogue 


Main  Office  90  West  Street 

New  York  City 


The  Maritime  Bridge 

Company,  Limited 

Successors  to 

Wm.  P.  McNeil  &  Company,  Limited 

Manufacturers  of 

Bridges — Steel  Buildings 
Roof  Trusses  Turntables 
Towers — Girders  and 
Structural  Steel  Work 

of  all  kinds 

Estimates  Furnished  Promptly 
Large  Tonnage  of  Plates,  Shapes  and  Bars  in  Stock 

Office  and  Plant,   New  GlaSgOW,  N.  S. 


THhe  Canadian  Bridge 
1  Company,  Limited 

WALKER VILLE,  ONTARIO 

M  ANUFACTUBERS  OF 

Steel  Buildings 
Roof  Trusses 

Railway  ™*  HigHwa^y 
Bridges 

Locomotive  Turn  Tables  and  Structural  Steel  and 
Iron  Work  of  all  descriptions. 
Estimates  furnished  on 
application. 


McGregor  &  Mclntyre 

Limited 

Toronto,  Canada 


OUR  NEW  OFFICE  AND  WORKS:    1139  SHAW  STREET 
Main  Structural  Shop:    130  ft.  x  400  ft. 

Area  of  Grounds :    Ten  Acre* 

Capacity:    18,000  Tons  Annually 

We  build  and  erect  all  kinds  of  Structural  Steel  Work 
Roof  Trusses,  Bank  and  Office  Railings,  Stair 
Work,  Elevator  Grilles,  Fire  Escapes,  etc. 

Over  5,000  Tons  in  Stock  of 

Beams,   Column  Sections,  Angles,  Tees,  Plates,  Bars, 
Checkered  Floor  Plates,  etc. 

TELEPHONES : 
Office  and  Works:  Hillcrest  1614-1615-1616 
Private  exchange  connecting  all  departments. 
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Electric  Steel  Castings 

Our  Welland  plant  will  be  ready  to  furnish  Carbon,  Manganese,  Alloy  Steel 
Castings  and  Forging  Ingots,  by  the  end  of  May,  made  by  the  Electric  Furnace  process. 

This  process  makes  a  dependable  high  grade  steel  and  steel  casting,  a  tough  homo- 
geneous material,  free  from  blow-holes,  and  having  a  remarkable  resistance  to  fatigue. 

Write  us  for  prices  and  particulars 

The  Electric  Steel  &  Metals  Co.,  Ltd. 

Welland,  Ontario 


Showing  Chain  Attachments 


Tested  to  Lift  1,900  lbs. 
Constructed  of  Malleable 
Iron  and  Steel.  Total  weight 
197  lbs.  Weight  of  base 
88  lbs.  Weight  of  beam 
109  lbs.  Reach  3  ft.  4  in. 
Beam  swings  a  complete 
circle. 


Handling  Baled  Hay 


- 


Attaching  lic.im  to  Hast 


Time  and  Labor  Saver. 
Easily  Transferred.  For 
Hoisting  Building  Mater- 
ials, Unloading  Cars,  Radia- 
tors, Stone  and  Marble 
Work. 


AIKENHEAD   HARDWARE  LIMITED 

17  Temperance  St.,  TORONTO,  Can. 


ASSOCIATED 


Automatic  Sprinklers 

provide  Practical  Immunity  from  Fire  Loss  and  Re- 
duce Insurance  Premiums  40  to  60  per  cent 
We  arc  installing  the  Automatic  Sprinkler  Systems  in 
Ford  Motor  Co.  Plant,  Toronto 
Ford  Motor  Co.  Plant,  Montreal 
We  secured  these  contracts  because  we  quote  Reasonable 

Prices  and  provide  Guarantee  of  First  Grade  Workmanship- 

Our  ntiflrm*  i* 

lli-.ul  Oliuc  :  L'<>7  C.miplull  \v<  .  Toronto 
OulbtC  Office:  707  New  lll.k*  III. lit  Monlir.il 


ss 
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Civil 

Contractors 

Electrical 
Mechanical 

Directory  of 

Engineers 

Special 
Interests 

Chipman  &  Power 

Civil  Engineers 
TORONTO  WINNIPEG 

Willis  C  hipman.     l"*o.  H.  Power. 


BOWMAN  &  CONNOR 

Municipal  &  Structural  Engineers 
HAVE  REMOVED  TO 

16  King  St.  W.,  Toronto 


R.  S.  &  W.  S.  LEA 

Consulting  Engineers 

Water  Supply  and  Purification,  Sewerage  and 
Sewage  Disposal,  Water  Power  Development, 
Tel.  Long  Distance  Uptown  6740-41 
New  Birks  Building,  MONTREAL 


John.  T.  Farmer 

MECHANICAL  AND 
HYDRAULIC  ENGINEER 

3 1 4  Coratine  Bldg.,  Montreal 


H.  Grattan  Tyrrell,  c.e. 

Consulting  Engineer,  Chicago,  111. 

Designer  and  Engineer  for  Bridges,  Build- 
ing Frames  and  Otner  Structures. 
Industrial  Plants  Designed,  Improved  end 
Remodeled.    Reports  and  Appraisals. 
Special  Attention  to  the  Selection  of 
Economic  Types, 

Author  of  History  of  Bridge  Engineering 
Artistic  Bridge  Design ;  Concrete  Bridges 
and  Culverts;  Moveable  Bridges  and  Dams: 
Mill  Building  Construction  (1900);  Mill 
Buildings  (1910);  Engineering  of  Shops  and 
Factories. 

Member  of  The  Western  Society  of  Engin- 
eers ;  The  Society  for  the  Promotion  of 
Engineering  Education, Etc.,  Etc. 


E.G. M.  CAPE  &  CO. 

LIMITED 
Engineers  and  Contractors 

General  Building  Construction 

Montreal,  P.  Q.  St.  John,  N.B. 


The  John  Gait 
Engineering  Co.  Ltd. 

Consulting,  Civil  and 
Sanitary  Engineers 

General  Municipal  Engineering 

...  f  Waterworks.  Sewerage 
Specialties:  -I  .  '     .  ,  . 

(  and  Electric  Lighting 

Winnipeg    Calgary  Vancouver 

John  Haddin  E.  L.  Miles 


Telephone  Main  2734 

S.  W.  HAMILTON,  B.Sc,  McGill 

Consulting  Engineer  &  Gen.  Contractor 

Reinforced  Concrete,  Water  Works,  Sewers 
Water  Powers,  Structural  Steel,  Bridges, 
Buildings,  &c,  &c. 
226  Coristine  Bldg.  MONTREAL 


Robert  W.  Hunt, 
President 
Thos.  C.  Irving,  Jr. 
Vice-Pres. 


Jas.   W.  Moffat, 
Secretary 
Chas.  C.  Wbittier, 
Treas.  &  Man. 


Robert  W.  Hunt  &  Co. 

Limited 

Bureau  of  Inspection 
Tests  and  Consultation 

Head  Office  and  Laboratories 
905   McGill   Bldg.      -      Montreal,  Que. 
Branches 

Traders    Bank    Building,    Toronto,  Ont. 

Standard  Bank  Building,  Vancouver 

Norfolk  House,  Laurence  Pountney  Hill, 
London,  E.C. 


<D'ietrich> 

Contracting  Engineers 
300  Read  Bldg.  MONTREAL 

Specialists  in  Underground  Piping 

Underground  Conduit  Construction 


REID  &  BROWN 

Manufacturers  of 
GARBAGE  AND  REFUSE  INCINERATORS 
Steel   Beams,   Channels,  Angles, 
Plates,  Column  Sections,  etc.. 
Always  in  Stock 

Phone  Office    and    Works : 

Main  904-905         62   Esplanade   E.,  Toronto. 


Anglins  Limited 

GENERAL  CONTRACTORS 


65  Victoria  St. 
MONTREAL 


507  Lumsden  Bldg. 
TORONTO 


Expert  Supervision 
Provided 


Estimates  and  Plans 
Submitted 


Industrial  Foundation  and 
Waterproofing  Co. 

ENGINEERS  and  CONTRACTORS 

25  Toronto  Street 
Toronto,  Ont. 


Phone 
Adel.  3960 


GEO.  K.  McDOUGALL 

Consulting  Engineer 

Electric  and  hydraulic  power  stations,  high 
voltage  transmission  lines,  industrial  electrical 
installations,  reports,  specifications,  tests,  etc. 


POWER  BLDG. 


MONTREAL 


H.B.  Pullar,  Assoc.  Am.  Soc.  C.E. 
T.C.  Ford.  Cb.  E.,  A.  M. 

H.  B.  PULLAR  CO. 

ENGINEERING  CHEMISTS 

Pavements,  Roads,  Waterproofings,  Floois, 
Sidewalks,  Tars,  Asphalts,  Bitumens,  Oils, 
Paints,  Bituminous  Specialties. 
A  new  plan  for  Efficient  Road  and  Paving  Inspection 
378  Woodward  Ave.,  DETROIT,  MICH. 


STEEL  &  RADIATION  LIMITED 

Products   all    Made   in  Canada 


Toronto, 
Ont. 


Steelcrete 

Concrete 

Reinforcing 


Steelcrete 

Metal 

Lath 


Montreal. 
Que. 


Steelcrete 

Steel 
Lockers 


TOR  SALS 

"TAMCO"  Crashed  Stoat  In 
all  sizes,  for  all  purpose*. 
"Roman"  building  stone 
"Milton"  pressed  brick*, 
Sanitary  flooring,  •ton* 
crushers,  fire  engines.  A*. 
T.  A.  MORRISON  &  CO. 
204  St.  James  Street 
Tel.  Maln4532.  Montreal. 


H.  J.  Griswold 


B.  W.  Seton 


Dominion  Engineering 
&  Inspection  Co. 

Inspecting  and  Consulting  Engineers 
Head  Office  and  Laboratories 
318  Lagauchetiere  St.  West, 
MONTREAL 

Toronto  Branch,  24  Adelaide  St.  E. 

Cement  Testing  and  Reinforced 
Concrete  Inspection. 

Mill,  Shop  and  Field 
Inspection  of  Steel  Structures  and 
Bridges. 

Tests  and  Inspection 
of  Iron  and  Steel  Pipe  etc. 
Expert  Examinations  &  Reports. 

Represented  at  New   York,  Pittsburgh, 
and  Chicago ;  Glasgow,  London, 
Liege  and  tssen. 
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Speed  and  Economy  are  the  important  factors  of  your  costs 

when  handling  sand,  gravel, 
crushed  stone,  coal,  ore,  etc., 
from  and  to  cars,  wagons,  bins, 
and  stock  piles. 

BROWNHOIST 

Locomotive  Cranes 

will  handle  your  material  speed- 
ily and  economically. 

10-ton  Brownhoist  Locomotive  Crane  used  by  Britnell  &  Co.,  Ltd..  Toronto,  Canada. 

Speed    The  Brownhoist  Locomotive  Crane  handles     Economy    The  cost  of  the  crane  is  $8  to  $9  per  10 

,  c  1  hr.  day,  which  includes  operating,  inter- 

60  to  120  tons  per  hour  of  these  loose  ma-  ,    .        .      \       .  .         •    •     v  r.        .  • 

est  on  the  investment  and  depreciation.     By  replacing 

terials,  with  one  or  two  men  besides  the  operator.  It  25  men,  it  saves  $30  to  $40  per  day.  And  the  crane 
replaces  20  to  30  men  on  this  kind  of  work.  can  be  worked  both  day  and  night. 

Send  for  Catalog  K  which  shows  how  and  where  these  cranes  are  used 

THE    BROWN    HOISTING    MACHINERY  CO.,   CLEVELAND,  O. 

Canadian  Office,  145  St.  Jamei  Street,  MONTREAL 


High  Calcium  Lime 


Manufactured  by 


The  Dominion  Lime  Company, 


SHERBROOKE, 


PROVINCE  OF  QUEBEC 

Its  Special  advantages  are  : 

^  Strength, 

Whiteness, 

Purity 

Builders  admit  that  our  Lime 
takes  more  sand  and  is  therefore 
(  lieapei  to  use. 


Shipped  in  Hulk  or  Hands. 


Will  give  25  ,  better  results  to  CONTRACTORS,  PAPER  MANUFACTURERS  and 

OTHERS,  than  the  ordinary  lime. 
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Buffalo  Single  Cylinder 
Double  Acting 
Power  Pump 


Fig.  401 

The  power  pump  illustrated  is  a  distinct  departure 
from  the  older  competing  designs  now  on  the  market. 
It  will  be  noted  that  both  the  suction  and  discharge 
openings  are  above  the  cylinder.  Because  the  suction 
valves  are  above  the  water  piston  the  water  contained 
cannot  leak  out  when  the  pump  is  stopped.  In  other 
words  the  pump  always  stays  primed  and  will  imme- 
diately pick  up  its  suction  after  a  long  period  of  rest 
because  the  cup  leathers  will  not  have  dried  out.  This 
design  is  by  far  the  best  for  handling  water  through 
long  suction  pipes  and  for  the  greatest  convenience  of 
operation.  Two  large  air  chambers  are  provided  di- 
rectly above  the  discharge  valves  where  they  are 
doubly  effective  and  as  they  are  easily  detached  the 
discharge  valves  are  easily  accessible.  The  suction 
valves  are  reached  through  two  cover  plates  both  of 
which  may  be  taken  off  by  removing  one  nut. 

Metal  to  metal  ground  joint  between  head  carrying 
crankshaft  bearing  and  the  main  cylinder  casting,  giv- 
ing absolutely  accurate  alignment. 

Pump  cylinders  are  brasslined,  valves,  valve  seats 
and  gland  are  brass;  piston  rods  are  brass  fitted. 

All  bearings  are  lined  with  high  grade  babbitt  and 
provided  with  large  grease  pockets  with  hinged  covers. 

Suction  and  discharge  openings  are  provided  on 
both  sides  of  the  pump. 

Built  in  sizes  10  to  100  gallons  per  minute. 
Send  for  Circular  No.  255-C12. 


Buffalo  Steam  Pump  Co. 

Buffalo,  N.  Y. 

— Sole  Canadian  Agents — 

Canadian  Buffalo  Forge  Co.,  Limited 
Berlin,  Ontario 

St.  John,  Montreal,  Toronto,  Winnipeg,  Vancouver 


Ornamental 
Lighting  Poles 

During  the  past  few  months  we  have  sup- 
plied ornamental  lighting  standards  for  the 
following  places : — 

Brantford,  Ontario 

Edmonton,  Alberta 

Windsor,  Ontario 

Outremont,  Quebec 

London.  Ontario 

Orillia,  Ontario 

Listowel,  Ontario 

Peterborough,  Ontario 

Belleville,  Ontario 

Good  public  lighting  is  a  great  asset  to  any 
town  or  city  as  it  contributes  directly  to  its 
growth  and  prosperity. 

We  make  a  specialty  of  this  business,  and 
are  in  a  position  to  supply  you  with  attractive 
designs  at  interesting  prices. 

Write  our  lighting  pole  department  for  full 
information. 

William  Hamilton  Company 

Peterborough,  Ontario 


Buy  the  Brick 


of 


Proven  Merit 


By  actual  use  in  many  structures 
and  by  scientific  tests  Harbour  sand 
lime  bricks  have  been  proved  an 
ideal  building  material. 

Tests  made  at  the  University  of 
Toronto  at  different  times  showed 
the  crushing  strength  in  pounds  per 
square  inch  as  :  4180,  4020,  4050, 
4130.  This  is  proof  of  uniformity 
in  strength. 

Harbour  Brick  Co.,  Limited 

Lumsden  Building 
Toronto 
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Seventeen  Car  Loads 

of 

Northern  Electric 

High-Tension,   Lead-Covered,  Paper-Insulated 

Power  Cables 

tor  this  single  order. 


Big  business  gravitates  to  those  who  can 
do  big  things  efficiently. 

That's  why  the  largest  users  of  wires  and 
cables  place  their  orders  with  Northern 
Electric  Company,  Limited. 

One  customer  requires  17  carloads  of 
Northern  Klectric  Power  cable  like  the  one 
illustrated    for    their   initial  installation. 

It  will  pay  you  to  place  your  orders  with 
the  company  that  has  earned  the  confidence 
of  Central  Station  men  and  prominent  en- 
gineers throughout   the  whole  Dominion. 

Northern  Etectric  Company 


Montreal 
Halifax 
To  ron  t  0 


LIMITLD 
Winnipeg 
R  o  ti  I  11  a 
Calgary 


I  (Imonton 
Vancouver 
Victor! a 


Warehouse 
Space  To  Let 

5  Floors  of  This  New- 
Building,  For  Office 
and  Warehouse  Use. 

Adelaide  St.  W.,  Toronto 

This  is  the  most  attractive 
warehouse  building  in  the  city. 
The  exterior,  the  entrances,  the 
elevators,  etc.,  bear  all  the  ear- 
marks of  a  high  class  office 
building. 

Special  Features 

Centrally  located  at  Adelaide 

and  Charlotte  Streets. 
Light  on  four  sides 

Passenger  and  freight  elevator 
Vaults 

One  block  from  four  car  lines 
Floor  area, 6, 300  sq.  feet,  each 
floor. 

For  further  particulars  ask 

Hugh  C.  Maclean,  Limited 

347  Adelaide  St.  West.  Toronto 

Phone  Adrlnide  2700 
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Wire 
Rope 


Wire 
Rope 


Wire  Rope  for  Dredges— Drag  Line  Excavators— Steam  Shovels- 
Cranes— Derricks  Coal  Towers— Towing,  Etc. 

The  DOMINION  WIRE  ROPE  CO.,  Limited,  Montreal 


"Reliance" 
Crushers 


Are  everything  that  the 
name  implies. 


Reliance" 

Steel  Stone 
Crushers 


We  furnish  Reliance  Crushers  in 
all  sizes  either  mounted  on 
trucks  complete  with  elevator 
and  screen  or  only  mounted  on 
skids. 

There  are  many  advantages  over 
all  other  makes  and  it  surely  will 
pay  you  to  investigate  our  claims. 


Elevators,  Screens,  Engines,  Boilers,  Etc. 

Catalogue  upon  request. 

F.  H.  HOPKINS  &  CO.,  Montreal 

Branches  :-ST.  CATHARINES,  ONT.      WINNIPEG,  MAN.      VANCOUVER,  B.  C. 
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BELLISS  &  MORCOM,  LTD. 

Engines  and  Air  Compressors 

Over  150  Sets  Installed  in  Canada 

Laurie  &  Lamb 
Sole  Agents  for  Canada  for 

K.  HORNSBY  &  SONS 

Gas  and  Oil  Engines 

PATERSON  ENGINEERING  CO. 

Municipal  Filtration  Plan 

J.  P.  HALL  &  SONS 

Boiler  Feed  Pumps 

AVELING  &  PORTER 

Steam  Road  Rollers 

JONES  &  ATTWOOD 

Sewage  Installations 

LEYLAND  ENGINEERING  CO. 

Motor  Trucks  and  Fire  Appliances 

W.  SMITH  &  SONS 

Road  Sweepers 

S.  H.  JOHNSON  &  CO. 

Filter  Presses 
"FRAM"  Klectric  Wagons 

HEENAN  &  FROUDE 

Rt-fu.se  Destructors 

LAURIE  &  LAMB 

Engineers 

212  Board  of  Trade  Bldg.  :.:  :.:  MONTREAL 
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Gyratory 

Crusher 

of  modern  design  and  equipped  with  an  improved 

Water  Cooled  Eccentric  Bearing 

This  type  of  machine  is  made  in  many  sizes 
with  capacities  from  5  to  1000  tons  per  hour 
and  for  any  kind  of  rock. 

We  also  manufacture  a  full  line  of  crushing,  cement  making,  mining, 
hoisting,  power  rock  drilling  and  air  compressing  machinery. 

Write  for  full  particulars 

The  Jenekes  Machine  Company,  Limited 

Sherbrooke    St.  Catharines   Toronto    Montreal    Cobalt    South  Porcupine 

Halifax  Vancouver  and  Nelson 


If  You  Had  to  Run  It  Yourself  Which 
Engine  Would  You  Choose? 

Suppose  you  were  engineer  of  a  hoisting  engine,  operating  a 
clamshell  bucket  or  running  a  derrick  that  required  fast,  continu- 
ous work,  which  would  you  prefer — an  engine  with  an  easy  oper- 
ating friction;  easy  to  throw  in,  easy  to  hold  in,  or  one  with  a 
friction  that  required  violent  effort  to  throw  it  in  and  equally 
violent  effort  to  hold  it  there?  That's  the  difference  between 

"AMERICAN"  EXPANSIVE 
TYPE  FRICTIONS 

and  the  cone  type  universally  sold  with  other  engines— a  type  in  which  it  is  necessary  to  push  the  whole  drum 
across  the  shaft  and  hold  it  there  by  main  strength.  The  strength  and  weight  of  the  operator  and  the  push  of 
the  thrust  screw  have  to  do  the  whole  job. 

"AMERICAN"  Friction  supplements  the  push  of  the  thrust  screw  with  the  toggle  action  of  the  friction; 
this  produces  a  thrust  several  times  greater  than  the  unassisted  push  of  the  thrust  screw. 

An  untired  operator  is  bound  to  get  better  results  than  one  fagged  out  by  needless  tussling  with  a  cumbersome 

machine. 

The  cool  running  "AMERICAN"  friction;  quick,  positive,  easy  to  operate,  will  save  you  money.  Make  us 
prove  it. 

-MADE  BY— 

AMERICAN  HOIST  &  DERRICK  CO. 


SOLD  BY 


ST.  PAUL,  MINN. 


General  Supply  Co.,  of  Canada,  Ltd.,  Montreal,  Ottawa,  Toronto,  Canada. 
Gorman,  Clancy  &  Grindley,  Edmonton,  Alta.,  and  Calgary,  Alta. 


Stuart  Machinery  Co.,  Limited,  Winnipeg,  Man. 
Vancouver  Machinery  Depot,  Limited,  Vancouver,  B.C. 
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hOMlNlON 


28  "Service"  Branches 

Throughout  Canada 

Canadian  Consolidated 
Rubber  Company,  Limited 

Montreal,  P.  Q. 


A  New  Year's  Resolution 

For  You 

"RESOLVED  that,  during  1915  and 
thereafter  I  will  give  preference,  in  my 
purchases  of  rubber  goods  and  all 
other  material,  to  such  as  are  made  in 
Canada. " 


So  far  as  rubber  goods  arc  concerned  you  run  no  risk  in 
making  this  patriotic  resolution,  as  we  manufacture  a  com- 
plete line  and  the  price,  quality  and  style  arc  right. 

\\  hen  in  the  market  for  tires,  hose,  belting,  packing,  etc., 
let  us  show  you  w  hat  we  can  do. 

It  is  our  desire  to  serve  you. 


Canadian  Consolidated 
Rubber  Company,  Limited 

Montreal,  P.  Q. 

28  "Service"  Branches 

I  In  <  > 1 1  v:  I « -  > 1 0  Canndn 
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not^eezing 
"Trouble 


Novo  Double  Drum 
Hoist  Fig.  14120 


"Little  Giant" 
Centrifugal  Pump 
Fig.  1478 


Novo  High-Pressure 
Pomp  Fisf.  1454 


as.**0* 


ENGINES 
andOUTFITS 


For  the  Man  Who  Cannot  Afford 
to  Let  the  Wheels  Stop  Turning 

For  the  man  who  must  have  uninterrupted 
power  at  reasonable  cost — the  Novo  Engine  is  the 
best  answer  to  his  power  problem.  The  Novo  Engine  has 
proved  that  it  will  stand  up  under  the  hard,  gruelling  test  of  con- 
tract work.  Furthermore,  Novo  power  has  proved  itself  cheaper 
than  steam  or  electricity  in  fuel  consumption  per  horse  power 
developed  as  well  as  in  other  costs  of  operation,  in  maintenance 
and  in  capital  invested. 


The  light  weight  of  the  Novo  and  the 
small  space  it  occupies,  its  simplicity  and 
easy  portability  are  advantages  no  power 
user  should  overlook.  Its  frost-proo 
cooling  system,  automatic  fuel  control, 
compactness  and  power,  fit  it  for  work  of 
every  sort — make  it  truly  "The  Engine 
for  Every  Purpose.  " 

Its  adaptability  for  portable  or  sta- 
tionary uses  and  outdoor  service  is  prac- 
tically unlimited. 

The  Novo  Engine  is  built  four-cycle  to 
make  its  fuel  consumption  low,  to  last 


longer,  to  be  adaptable  to  speed  and  load 
variations  met  with  in  rough  service. 

The  Novo  is  made  vertical  to  be 
lighter,^  more  readily  portable  and  to 
occupy  less  floor  space,  and  to  enable  it 
to  be  more  easily  lubricated. 

The  Novo  hopper-cooling  system  is 
designed  in  its  peculiar  form  to  make  the 
engine  proof  against  damage  from  freez- 
ing, to  make  unnecessary  the  draining  off 
of  the  cooling  water  in  winter,  to  make 
the  engine  run  with  greater  efficiency 
and  to  prevent  overheating. 


Let  us  send  you  "Reliable  Power,"  the  Novo  Book 

one  of  the  most  valuable  engine  books  ever  published  for  the  use 
of  the  man  who  wants  to  know  how  to  get  cheaper  and  better 
power.   Sent  free  if  requested  on  your  business  letterhead. 


Novo  Outfits 


Novo  Hoists — Made  in  three 
general  types — non-reversible,  re- 
versible and  double  drum — and  in 
ten  sizes  from  6oo  to  4,500  lbs. 
lifting  capacity  They  are  used 
in  building  construction,  ice  hand- 
ling, logging,  car  hauling,  back 
filling  of  sewers,  freisht  handling 
and  similar  work. 

The  Novo  Double  Drum  Hoist 
is  the  newest  addition  to  the  Novo 
lir.e;  equipped  with  10,  12  and  15 
H.P.  engines.  See  Fig.  14120. 

Novo   Centrifugal  Pumps  — 

Made  in  three  types — chain  drive, 


MUSSENS  LIMITED 


direct-connected  and  belt-driven. 
For  draining  excavations  and  for 
irrigation.  Mounted  on  all  steel 
trucks,  channel-steel  or  solid  iron 

bases. 

Novo  Suction  and  Force 
Pumps  are  made  in  numerous 
6tyles  and  sizes,  to  fit  all  require- 
ments, with  capacities  of  from  300 
to  10,000  gallons  per  hour.  They 
are  used  for  farm  and  home  water- 
supply  systems,  for  factories,  fill- 
ing railway  tanks  and  city  water 
service.  Mounted  on  channel-steel 
or  cast-iron  bases,  according  to 
character  of  pump. 


Montreal,  Toronto,  Quebec, 
Winnipeg,  Calgary,  Vancouver, 
St,  Johns,  N.B.,  Halifax, Cobalt 


Novo  Suction  and  Force 
Pump  Fig.  1401 


Novo  Trench  Pump 
Fig.  1457 


Novo  Reversible 
Hoisting  Rig  Fig.  1455 


"The  Engim 
for  Every 
Purpose" 


Do  you  make  Machinery 

that  is  or  may  be  run  by  gasoline  power? 

Do  you  sell  a  completely  equipped 
cement  mixer,sawrig,pumping  outfit,  etc.? 

Then  consider  the  immense  sales  ad- 
vantage your  product  will  have  if  run 
by  a  Novo  Engine;  if  equipped  with  an 
engine  that  is,  today,  operating  over 
60%  of  the  best  cement  mixers  in  the 
world. 

First — The  advantage  of  an  engine 
that  has  proved  its  absolute  reliability; 
that  removes  "engine  trouble"  as  a 
factor  in  selling  your  outfit. 

Second — Figure  out  the  added  pres- 
tige that  a  combination  of  two  good 
machines  must  produce.  ■ 

Third — Realize  the  profit  to  be 
gained  from  the  advertising  that  has 
made  the  Novo  Engine  so  well  known. 
It  gives  you  a  sales  argument  that  par- 
allels that  of  the  automobile  manufac- 
turer in  featuring  a  standardized  axle, 
carburetor  or  self-starter.  Let  us  get 
together  for  our  mutua  1  benefit. 
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FROM  THE 


ATLANTIC  TO  THE  PACIFIC 


You  will  find  HOLMAN 
PISTON  STEEL  ROCK 
DRILLS  operating  on 
all  conditions  of  rock 
work. 

Whether  on 

Small  Contracts, 
Large  Contracts, 
Prospects, 
Small  Mines, 
Large  Mines, 

the  Holman  Steel  Rock 
Drill  gives  satisfaction 
owing  to  its  low  air  con- 
sumption, low  mainten- 


New  dam  of  Calgary  Power  Co.,  where  Holmans 
were  u»ed  exclusively. 


ance  cost,  low  steel  cost  and  high  speed  of  drilling. 

Allow  us  to  demonstrate  to  you  personally  the  ad- 
vantage of  using  Holman  Piston  Drills  on  your  work. 

THE  DEMONSTRATION  IS  AT  OUR  EXPENSE 

Write  us  for  further  particulars. 
Full  Stock  carried  at  all  our  warehouses. 

THE  DRILL  YOU  WILL  FINALLY  BUY. 

Sole  Canadian  Sale  Agents 

Mussens  Limited 

MONTREAL  318  St.  Jamei  Street  I  ( IRON  TO.  1  55  Weil  Richmond  St,  COBALT,  Opp.  Right  of  Way  Mine 

WINNIPEG,  259  261  Stanley  Street  CALGARY,  10th  Ave.  and  3rd  St.  East  VANCOUVER.  10]  Water  St. 

QUEBEC.  142  Peter  St.  11  Al.ll  AX.  78  Granville  St. 
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rho  following  regulations  apply  to  all  advertisers:— Eighth  page,  two  headings; 
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Adamantine  Steel 

Hull  lion  S:  Steel  Foundriea 


Air  Compressor* 

Canadian  Allis-Chalmeri,  Limited 
(  NO.  Ingersoll-Kand  Co.,  Ltd. 
Jenckes  Machine  Company 


Architects 

Weeks,  Arthur  L. 


Architects'  Instruments 

Stanley  Co.,  W.  F. 

Architectural   Iron  Work 

Aikenhead    Architectural  Iron 
Works 

Canadian  Allis-Chalmers,  Limited 
Canada  Wire  &  lion  Goods  Co. 
Dennis  Wire  &  Iron  Works 
McGregor  &  Mclntyre 
Meadows  Co.,  Geo.  B. 
Steel  &  Radiation  Ltd 


Architectural  Metal  Work 
Feather  &  Koadhouse 


Architectural  Terra  Cotta 

Northwestern    Terra-Cotta  Co. 
Toronto  Plate  Glass  Imp't'g  Co. 


Ash  Hoists 

Gillis  &  Geoghegan 

Herbert   Morris   Crane   &  Hoist 
Co. 


Asphalt 

Aztec  Oil  Asphalt  Company 
Asphalt  &  Supply  Co. 


Belting 

Can.  Consolidated  Rubber  Co. 
Dominion  licking  Co. 
Goodyear  Tire  &  Rubber  Co. 


Blast  Hole  Drills 

Armstrong   Manufacturing  Co. 

Hopkins  &  Co.,  F.  H. 


Blowers 

Canadian  Buffalo  Forge  Co. 

Canadian  Sirocco  Co. 

Can.  Ingersoll-Rand  Co.,  Ltd. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 


Boilers 

Canadian  Allis-Chalmers,  Ltd. 

Beatty  &  Sons,  M. 

Boving  Company  of  Canada 

Inglis  Company,  John 

Jenckes  Machine  Co. 

Leonard  &  Sons,  E. 

Marsh  &  Henthorn 

McDougall  Caledonian  Iron  Wks. 

Mussens  Limited 

Rock  &  Power  Machinery 


Boxes — Junction 

Standard  Underground  Cable  Co. 
of  Canada  Limited 


Brick 

American  Enamelled  Brick  Co. 
Bradford  Pressed   Brick  Co. 
Harbour  Brick  Company 
Hydraulic  Press  Brick  Co. 
National  Builders'  Supply  & 

Enamel  Concrete  Brick  Co. 
North-Western  Terra  Cotta  Co. 
Russell  Shale  Bricks 
York  Sandstone  Brick  Co. 


Brick  Coating 

Wadsworth  llowland  C». 


Brick  Dryers 

Canadian  Buffalo  Forge  Co. 
Canadian  Sirocco  Co. 
Bechtcls  Limited 
Sheldons  Limited 

Briek  Machinery  and  Supplies 
Beclitels  Limited 
Crossley  Machine  Company 
Sheldons  Limited 
Sutcliffe,  Spcakman  &  Co. 


Bridges  (Steel) 

Canadian  Allis-Chalmers,  Ltd. 
Canadian  Bridge  Co. 
Chicago  Bridge  &  Iron  Works 
DesMoines  Bridge  &  Iron  Co. 
Dickson   Bridge  Works 
Dominion  Bridge  Co. 
Hamilton   Bridge   Works  Co. 
Mackinnon-Uolmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
National  Bridge  Company 
Pittsburgh-DesMoines  Steel  Co. 
Sarnia  Bridge  Co. 
Structural  Steel  Co. 
Standard   Steel   Construction  Co. 


Buckets 

American  Hoist  &  Derrick  Co. 
Beatty  &  Sons,  M. 
Browning  Company 
Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 

Manitoba  Bridge  &  Iron  Works 
Mills  Bros. 

Radigan  Company,  John 
Sudbury    Construction    &  Mach- 
inery Co. 
Thew  Shovel  Company 

Builders  Hardware 

Aikenhead  Hardware  Limited 
Can.  Yale  &  Towne,  Limited 
Richards- Wilcox   Canadian  Co. 

Cable 

Canada  Wire  &  Cable  Co. 
Dominion  Wire  Rope  Co.,  Ltd. 
Northern  Electric  (Jo. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 


Casements 

Hope  &  Sons.  Henry 

Trussed  Concrete  Steel  Co. 


Cement 

Britnell   &  Company 
Bremner,  Alex. 
McNally  &  Co.,  W. 
Morrison  &  Co.,  T.  A. 
Ontario  Lime  Co.,  Ltd. 
Smyth  &  Ryan 

Cement  Coating 

Wadsworth   Howland  Co. 

Cement  Mill  Machinery 

Hull  Iron  &  Steel  Foundries 
Jenckes  Machine  Company 
Sutcliffe,  Speakman  &  Co. 

Cement  Tools 

Abram  Cement  Tool  Co. 

Cement  Guns 

Cement  Gun  Company 


Chain 

McKinnon  Chain  Company 
Woodhouse  Chain  Works 


Chain  Blocks  - 
Can.  Yale  &  Towne  Limited 
Morris  Crane  &  Hoist  Co.,  Her- 
bert 


Chimneys  (Reinforced  Concrete) 
Laurie   Company,  E. 


Coal  Chutes 

Manitoba  Bridge  &  Iron  Works 


Coal  Handling  Apparatus 

American  Hoist  &  Derrick  Co. 
Beatty  &  Sons,  M. 
Browning  Company 
Brown  Hoisting  Machinery  Co. 


Concrete  Form  Clamps 

Railway   Contractors   Supply  Co. 


Concrete  Mixers  and  Appliances 

Badger  Concrete  Mixer  Co. 
Canadian   Allis-Chalmers,  Ltd. 
Goold,  Shapley  &  Muir  Co. 
Hopkins  &  Co.,  F.  H. 
Jaeger   Machine  Company 
Lecky  &  Collis 

London   Concrete  Machinery  Co. 

Marsh  Capron  Company 

Mills  Bros. 

Mussens  Limited 

Rock  &  Power  Machinery 

Sutcliffe,  Speakman  &  Co. 


Contractors 

Anglins  Limited 

Dietrich  Limited 

Eastern  Pipe  Construction  Co. 

Wells  &  Gray 


Contractors'  Plant  &  Supplies 
American  Hoist  &  Derrick  Co. 
Badger   Concrete   Mixer  Co. 
Beatty  &  Sons,  M. 
Browning  Company 
Canadian    Allis-Chalmers,  Ltd. 
Can.  Billings  &  Spencer 
Canadian    Locomotive  Company 
Central  Locomotive  &  Car  Works 
Dake  Engine  Co. 
Dominion  Lime  Company 
Goodwin,   Barsby  &  Co. 
Hamilton  Mfg.  Co.,  Wm. 
Hepburn  &  Co.,  J.  T. 
Honig  &  Mock 
Jaeger  Machine  Company 
Jenckes  Machine  Company 
Lecky  &  Collis 
Marsh   &  Henthorn 
McKinnon  Chain  Co. 
Mills  Bros. 

Morris  Machine  Works 
Montreal    Locomotive  Works 
Mussens  Limited 
Radigan   Company,  John 
Railway  Contractors  Supply  Co. 
Royce  Limited 

Schell  Foundry  &  Machine  Co. 
Stinson-Reeb  Builders'  Supply  Co. 
Sudbury    Construction    &  Mach- 
inery Co. 


Conduits 

Can.  H.  W.  Johns-Manville  Co., 
Conduits   Co.,  Limited 
Orpen  Conduit  Co.,  Ltd. 
Ric-wiL    Underground  Pipe 
Covering  Company 


Contractors'   Flare  Lights 

Sudbury    Construction    &  Mach- 
inery Company 


Conveying  Machinery 
Goodwin,  Barsby  &  Co. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 
Sutcliffe,  Speakman  &  Co. 


Core  Drills 

Can.  Ingersoll-Rand  Co.,  Ltd. 


Corrugated  Iron 

Can.  H.  W.  Johns-Manville  Co. 
'  Metallic  Roofing  Co. 

Pedlar  People  Limited 

Sarnia   Metal   Products  Company 

Crank  Shafts 

Canadian  Billings  &  Spencer 

Cranes,  Travelling  and  Locomotive 
American  Hoist  &  Derrick  Co. 
Beatty  &  Sons,  M. 
Browning  Company 
Brown    Hoisting    Machinery  Co. 
Hopkins  &  Co.,  F.  H. 
Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Northern  Crane  Works 
Rock  &  Power  Machinery,  Ltd. 
Roelofson  Elevator  Works 
Royce  Limited 


Creosote  Stains 

Cabot,  Inc.,  Samuel 

Crushed  Stone  and  Granite 
Hagersville  Contracting  Co. 
Ontario  Lime  Co.,  Ltd. 
Rogers  Supply  Company 
Smyth  &  Ryan 


Crushers  (Stone  and  Rock) 
Canadian  Allis-Chalmers,  Ltd. 
Goodwin,  Barsby  &  Co. 
Hamilton  Mfg.  Co.,  Wm. 
Jenckes  Machine  Co. 
Lecky  &  Collis 

London   Concrete  Machinery  Co. 
Mussens  Limited 
Rock  &  Power  Machinery 
Sutclitfe,  Speakman  &  Co. 


Culverts 

Pedlar  People 

Sarnia  Metal  Products  Company 


Cupolas  (Foundry) 

Northern   Crane  Works 


Derricks  and  Derrick  Fittings 

Aikenhead  Hardware  Limifed 
American  Hoist  &  Derrick  Co. 
Beatty  &  Sons,  M. 
Hepburn,   John  T. 
Hopkins  &  Co.,  F.  H. 


Dredges 

Beatty  &  Sons,  M. 
Browning  Company 
Canadian  Equipment  Co. 
Hopkins  &  Co.,  F.  H. 
Morris  Machine  Works 

Dredging  Chain 

McKinnon  Chain  Company 
Woodhouse  Chain  Works 


Drills 

Canadian  Allis-Chalmers,  Ltd. 
Canadian   Buffalo  Forge  Co. 
Canadian  Ingersoll-Rand  Co. 

Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 


Drill   Steel  Sharpeners 

Canadian    Ingersoll-Rand  C«. 
(Continued  on  page  11) 


■  II  ■< 
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MADE  IN 

CANADA 

Water  Turbines 
Centrifugal  Pumps 

Patronize  Home  Industry  and  let 
us  Quote  on  Your  Requirements 

Boving  &  Co.  of  Canada 

Limited 

94  Grafton  Ave         Head  Office         London  Bldgs. 
Moose  Jaw,  Sask.       164  Bay  St.       Vancouver,  B.  C. 

TORONTO 

Factory,  Lindsay,  Ontario 
Mexico  City      Wellington      Cairo      London,  Eng.     Tokyo     Johannesburg     Rio  De  Janeiro 


Prisms  May  Come  and 

Prisms  May  Go 
But  Luxfer  Stays  on  Forever 

WH  Ki\  (he  Luxfer  Prism  was  first  manufactured  some  Seven- 
teen years  a^o  it  had  many  imitators  and  a  few  competitors. 
They  have  all  died  off  and  "Luxfer"  is  still  the  one  best 
prism  to  solve  daylijrhtinj^  problems  for  factories,  stores,  warehouses 
and  offices. 

Specif)'  "Luxfer"  the  first  and    best  prism  and  vou  will  14'et  the 
daylight  you  are  after. 

Luxfer  Prism  Company,  Limited 

100  King  St.  West,  Toronto 


s 
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The  Event  of  the  Year 
For  Road  Builders 

The  Fifth  American  Good  Roads  Congress  will  be  held  as  the  Eleventh 
Annual  Convention  of  the  American  Road  Builders'  Association,  Inter- 
national Amphitheatre,  Chicago,  December  14-18,  1914.  This  great 
annual  convention  and  congress  will  bring  together  the  highway  officials, 
engineers  and  contractors  from  every  part  of  the  United  States  and  Can- 
ada. It  will  be  the  event  of  the  year  for  Road  Builders.  All  of  the  phases 
of  road  and  paving  construction  will  be  discussed  by  men  who  are  recog- 
nized as  the  leading  experts  in  the  science  and  art  of  highway  improvement. 


The  Sixth  Annual  Good  Roads  Show, 
which  will  be  held  in  conjunction  with  this 
congress,  will  consist  of  exhibits  of  the 
machinery,  materials  and  methods  used  in 
the  construction  and  maintenance  of 
country  roads  and  city  pavements.  These 
exhibits  will  constitute  the  largest  display 
of  the  kind  ever  held  in  the  world.  In 
addition  to  the  commercial  exhibits  there 
will  be  educational  exhibits  from  the 
states,  cities,  engineering  schools  and 
universities.  This  exposition  will  afford 
the  best  opportunity  for  study  and  com- 
parison that  has  ever  been  presented. 

A  unique  feature  of  the  show  will  be  a 


model  roadway  constructed  in  the  arena 
of  the  International  Amphitheatre.  This 
roadway  will  be  of  standard  construction, 
twenty  feet- wide  and  some  four  hun- 
dred feet  long.  It  will  be  made  in  sec- 
tions, each  section  constructed  of  differ- 
ent material  and  by  a  different  method. 

Every  highway  official,  engineer  and  con- 
tractor is  cordially  invited  to  be  present 
at  this  convention.  Make  up  your  mind 
today  to  attend  and  participate  in  the 
proceedings.  The  information  you  will 
secure  and  ideas  you  will  get  will  pay 
you  many  times  over  in  your  work  dur- 
ing the  coming  year. 


Write,  jar  full  information  concerning  'programme, 
hotels,  train  service  and  reduced  rates. 


American  Road  Builders'  Association 

1  5  0  Nassau  Street  New  York,  N.  Y. 


Hotel  Convention  Headquarters,  The  La  Salle,  Chicago 
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For  Drilling,  Tapping 

and  Reaming  Metals ; 

For  Driving  Studs,  Flue 

Rolling  and  for  Wood  Boring 

USE  "LITTLE  DAVID" 
PNEUMATIC  TOOLS 


tt3  


570!  A 


"Little  Oavid"  Drill  partly  in  section. 


They  are  simple, 
sturdy,  light  and 
convenient. 


"Little  David"  Drills  embody 
improvements  that  mean  real  sav- 
ings both  in  power  and  repair  costs. 


Power  bills  are  reduced  because 
energy  is  applied  to  the  work  in  a  most  direct  manner;  valves  are  of  the  rotary  type, 
quick  opining,  with  sharp  economical  cut-off  and  smooth,  silent  action  ;  ports  are 
short,  direct  and  amply  large  ;  there  are  no  unnecessary  motions,  no  unnecessarv 
parts;  every  part  is  carefully  designed  and  carefully  made  to  eliminate  friction  and  vi- 
bration as  far  as  possible  and  to  insure  smooth  free  running  tools. 

Cranks  are  fitted  with  specially  adapted  ball  bearings.  Spindles  move  on  ball 
bearings  with  special  ball  thrust  bearings.  The  crank  ends  of  connecting  rods  are 
equipped  with  roller  bearings.  Connecting-  rods  are  made  of  a  single  forged  piece,  all 
alike  and  interchangeable.  Every  part  is  made  as  simple  and  strong  as  possible. 
There  are  one-third  fewer  parts  than  in  any  other  four  cylinder  drills  of  equal  capacity. 

You'll  find  "LITTLE  DAVID"  Dulls  the  most  satis/at  tot  v 
tools  you  have  ever  usetL 

CANADIAN  INCERSOLL-RAND  CO.,  LIMITED 

COMMERCIAL  UNION  BUILDING,    MONTREAL,  CAN.      -     works    sherbrooke  que 

Sydney.      Montreal,      Toronto.     Cobalt,     South  Porcupine.      Winnipeg.      I  .etliltrulge,      Nelson.  Vancouver. 


IO 
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TOOL  ROOM  PARTITIONS 


Machinery  Guards 
Window  Guards 

and 

Wire  Work  of 
Every  Description 

Wire  Rope 

Rope  Fittings 

Manufactured  by 


The      Greening  Wire  Company,  Limited 

HAMILTON,  ONT.  MONTREAL,  QUE. 


Turnbull 
Elevators 


Passenger 
Freight 

Hand  Power 
Dumb  Waiters 


The  Turnbull  Elevator  Mfg.  Co. 

Toronto,  Ont. 


THE 


CONTRACT 


RECORD 


The  European  Crisis 

does  not  affect  the  delivery  of 

London  Concrete  Mixers 

Our  policy  is 

"  Business  as  Usual  " 


The  London  Concrete  Mixer  is  the  equal 
in  all  respects  of  any  Mixer  manufactured  out- 
side Canada.  There  are  more  than  1 ,200 
London  Mixers  in  use  in  Canada — also  many 
in  Foreign  Lands.  All  steel  construction  and 
built  like  a  Dreadnaught.  Guaranteed  for 
life.  Made  in  twenty-three  sizes  and  fitted 
with  any  equipment. 

SUPPORT  HOME  INDUSTRIES 

We  Are  the  Largest  Manufacturers 
of  Concrete  Machinery  in  Canada. 


THE  LONDON  CONCRETE  MACHINERY  CO.,  LTD- 

Head  Office  and  Factory  :    Cabell  St.  and  Kitchener  Ave.,  LONDON,  ONT. 


BRANCHES : 

WuntTPXQ — 60S  PortOga  Ave.—  W.  H.  Rowevear,  Manager 
Cai.oary  —  622  9th  Ave  West— P.  D  McLaren,  Manager. 
Toronto— 112  York  .Street— O.  B.  Gland.  Manager. 
Hai.ikax— 68  Upper  Water  Street— K.  K.  Bower,  Manager. 


AGENCIES 
Vancouver— B.  C.  Equipment  Co. 
Montreal.  P.  Q. — F088  &  Hill  Machinery  Co. 
Port  Arthur  and  Fort  William,  Ont.— Northern  Agency 
&  Equipment  Co. 

Quebec,  Que  Mnsson  Limitee. 

Ottawa— The  General  Supply  Co..  of  Canada. 


CONTRACTORS'  LOCOMOTIVES 


High  gradr  workmanship  mid  design,  ipOOial  attention  tiring  paid  to  economy  nf  fuel  and  maintenance.  1*1  ft y  year'  experience  n«  lmilde 
I  In  pi  Irate  part «  carried  In  »l        for  I  mi  Hale  shipment.    Knglnc  limit  In  inert  govern  in  mi  I  regit  lat  Ion*  of  I  he  varlotlf  PrOI  InOM 

CANADIAN  LOCOMOTIVE  COMPANY,  LIMITED,      KINGSTON,  ONTARIO,  CANADA 

TAYLOR  8l  ARNOLD,  LTD.,  Sales  Agents.  MONTREAL  and  WINNIPEG 
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Dump  Cars.  Wheels,  etc. 

liechteli  Limited 
Hopkins  &  Co.,  F.  H. 
Manitoba  Bridge  &  Iron  Works 
Sheldons  Limited 

Dump  Carts  and  Wagons 

Deere   Plow   Co.,  John 

Drying  Apparatus 

Mu:  levant  Co.  of  Can.,  Ltd.,  B.  F. 

Electric  Fans 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 


Electric   Air   Rock  Drills 
Canadian  Ingersoll-Kand  Co. 


Electric  Impulse  Clocks 
Cient   6:  Company 

Electric  Steel  Castings 

Electiic  Steel  &  Metals  Co. 


Electrical  Supplies 

Northern  Electric  Company 

Elevators 

Chelsea  Elevator  Company 
Turnbull  Elevator  Co. 


Enamelled  Brick 
American     Enamelled     Brick  & 
Tile  Company 


Excavators 

Beatty  &  Sons,  M. 

Brown    Hoisting    Machinery  Co. 

Canadian  Equipment  Co. 
Hopkins  &  Co.,  F.  H. 


Exhaust  Heads 

(  .madian  liulTalo  Forge  Co. 
Sheldons  Limited 


Engines 

Bovine  Company  of  Canada 
Canadian   Buffalo  Forge  Co. 
Canadian  Sirocco  Company 
Hopkins  &  Co.,  F,  * 
'ompany,  Jonn 

ny 


iiopKins  Cc  Co.,  n.  n. 
Inghs   Company,  John 
Jenckes  Machine  Company 
Laurie  &  Lamb 
McDougall  Caledonian  Iron  Wks. 
Mussens  Limited 
Pock  &  Power  Machinery 


Engineers   (Civil  and  Mechanical) 

Bowman  &  Connor 
Cape  Company,  E.  G.  M. 
Chipman   &  Power. 
Dominion  Engineering  &  Inspec- 
tion Company 
Farmer,  John  T. 
Gait  Engineering  Co.,  John 
Lea  &  Ferguson 
Mitchell,  C.  H. 
McDougall,  Geo.  K. 
Pullar,   H.  B. 
Tyrrell,  H.  G. 


Expanded  Metal 

Pedlar   People  Limited 

Trussed  Concrete  Steel  Co. 


Fans 

Canadian  Sirocco  Company 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B. 

Fire  Hose 

Can.  Consolidated  Rubber  Co. 


Fuel  Economizers 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 
Filters 

American  Water  Softener  Co. 


Filtration  Plants 

verMehr  Engineering  Co.,  John. 

Fire  Brick 

Smyth  &  Ryan 


Fire  Escapes 

Manitoba  Bridge  &  Iron  Works 
McGregor  &  Mclntyre 


Fireproof  Doors  and  Windows 
Feather  &  Roadhouse 
Hope  &  Sons,  Henry 
Mussens  Limited 
Pedlar  People  Limited 
Steel  &  Radiation  Limited 


Fuse  (Safety  Blasting) 
Lecky  &  Collis 
Trussed  Concrete  Steel  Co. 


Forges 

Canadian  Buffalo  Forge  Co. 

Sheldons  Limited 

Canadian  Sirocco  Co. 

Gas  Engines 

Armstrong  Mfg.  Co. 

Goold,  Shapley  &  Muir  Co. 


Gasoline  Engines 

Armstrong  Mfg.  Co. 
Goold,  Shapley  &  Muir  Co. 
Mills  Bros. 


Glass 

Consolidated  Glass  Company 
Excelsior  Plate  Glass  Co. 
Luxfer  Prism  Company 
Pilkington  Bros. 

Toronto  Plate  Glass  Imp't'g  Co 


Hammer  Drills 

Canadian    IngersollRand  Co. 


High  Pressure  Pipe  Lines 
lioving  Company  of  Canada 
Pittsburgh   Valve,   Foundry  Si 
Construction  Company 


Hoisting  Apparatus 

American  Hoist  &  Derrick  Co. 
Beatty  &  Sons,  M. 
Browning  Company 
Brown  Hoisting  Machinery  Co. 
Canadian  Allis-Chalmers,  Ltd. 
Canadian  Ingersoll  Rand  Co. 
Jenckes  Machine  Co. 
Lecky  &  Collis 
Marsh  &  Henthorn 
Morris  Hoist  &  Crane  Co.,  Her- 
bert. 
Mussens  Limited 
Rock  and  Power  Machinery 
Royce  Limited 

(Continued  on  Page  14) 


Made  In  Canada 


This  patented  hoist  removes  ashes  from  cellar  to  street 
level.  It  also  hoists  or  lowers  kegs,  barrels,  cakes  of 
ice,  etc.,  doing  its  work  quickly  and  safely.  With  it 
one  man  can  raise  a  maximum  weight  of  500  lbs.  at  a 
speed  of  30  feet  per  minute. 


Some  Canadian  Installations 

Kingston  Collegiate  Inst.,  Kingston 
Station  F.  Post  Office.  Montreal 
North  End  Armory,  Winnipeg 
Pouparrl  Street  School,  Montreal 
Walkins  Medical  Bldg.,  Winnipeg 
Weslyn  College,  Montreal 
Merchants  Bank,  Calgary 
Quappellee  Sanitarium.  Winnipeg 
Royal  Theatre.  Fort  William 
Mont.  Baby  &  Fdlg.  Hosp.,  Montreal 
Central  School,  Swift  Current 
No.  3  Fire  Station.  Montreal 
El  in  wood  School,  Swift  Current 
Quebec  B  ink.  Winnipeg 
Ford  Motor  Co.,  Montreal 
Engineers'  Club.  Montreal 
Lewis  Building,  Montreal 
Normal  School,  Victoria 
Banfcof  Brit.N.  America,  St.  John 
Dandnrand  Building.  Montreal 
Knights  of  Columbus  Bldg,, 

Winnipeg 
Drinkle  Building.  Saskatoon 


The  G  &  G 


(Patented) 


Telescopic  Hoist 

With  compound  gear  and  brake  attachment. 
When  not  in  use  no  part  shows  above  sidewalk. 
Strongly  constructed  of  best  materials.  Very 
simple  to  operate  and  takes  up  no  room  in  cellar. 

Write  to  nearest  agents  for  illustrated  booklet, 
prices  and  specifications. 


GILLIS  &  GEOGHEGAN 


Black  Building  Supply  Co.,  Ltd. 

Agents  for  Ontario 
Toronto 


549  West  Broadway,  New  York  City 
B. 


&  S.  H-  Thompson  &  Co.,  Ltd. 

Agents  for  Quebec 
Montreal 

W.  T.  Grose 

Agents  for  Manitoba  Saskatchewan,  Alberta 
Winnipeg 


Wm.  N.  O'NeilCc.Ltd. 

Agents  for  British  Columbia 
Vancouver 
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Warren 
Pipe 


Ask  us  to  quote  on  your  next  order — any 
size,  3"  to  60"  diameter,  bell  and  spigot  or 
flange — also  special  fittings  and  castings 
of  all  kinds. 

For  fifty-eight  years  we  have  manufactured 
the  best  quality  of  cast  iron  pipe. 

Information  and  prices  on  request. 

Warren  Foundry 

and  Machine  Co. 

11  Broadway  -         NEW  YORK 


Woodhouse  Chains  for  Contractors 
and  Engineers  have  a  great  record 

Thousands  of  experiments  covering  a 
term  of  many  years,  working  in  rock, 
gravel,  coal  banks  —  in  construction 
work  of  a  hundred  different  sorts — have 
demonstrated  one  great  truth: 

That  Woodhouse  Chains  are  Best 
by  test  and  enduringly  satisfactory 

They're  made  'from  specially-rolled, 
double-refined  iron  of  the  finest  pos- 
sible quality  for  their  special  require- 
ments. They  stand  a  lot  of  terrific 
usage  and  while  they  do  break  and  wear 
out,  the  book  of  costs  shows  that  the 
chain  expense  of  those  who  use  them  is 
lessened  after  Woodhouse  Chains  are 
adopted. 

Send  for  catalogue  and  prices 

WoodhoUSe    Chain   Co.,  Trenton,  N.  J. 

Specialists  in  Crane,  Cable,  Conveyor,  Dredge,  Steam  Shovel,  Block 
and  other  chains,  standard  measurements  or  made  to  measure. 


Macadam  Roads 


must  be  built 
of  a 

Tough 
Stone 


that 
will  cement 

WE  HAVE  IT 


The  Hagersville  Contracting  Company,  Limited 

Hagersville  -  Ont. 
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Rratiag  Apparatus 

i  uiadiui  Uuff&lo  Forge  Co. 
laiiadmn  Snocco  Co. 
Sheldon*  Limited 
Siurlcvant  Co.  of  Can.,  Ltd.,  B.  F. 

Hoists 
ltcatty  &  Sons,  If. 
Coolu,  Shapley  &  Mulr  Co. 
Northern  Crane  Worki 

Hoisting  Engines 
Ueatty  &  Sons,  M. 
Canadian  Allis-Chalmers,  Ltd. 
Hopkins  &  Co.,  F.  H. 

Hydrants 

Canada  Iron  Corporation 
Cartsltore- Thomson  Pipe  Co. 
Kerr  Engine  Company 

Industrial  Cars 

Hopkins  ft  Co.,  F.  H. 

Insulating  Compounds 

Can.  H.  \V.  Johns-Manville  Co., 
Ltd. 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Interior  Finish  and  Doors 

Canada  Office  &  School  Fur.  Co. 
Rhodes  Curry  &  Company 

Jib  Cranes  (all  kinds) 

liiown  Hoisting  Machinery  Co. 
Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Kilns 

Canadian   RufTalo  Forge  Co. 
Sheldons  Limited 
Sturtevant  Co.  of  Can.  Ltd.,  B.  F. 
Canadian  Sirocco  Company 

Kyanized  Spruce 

Berlin    Mills  Company 


Lime 

Dominion  Lime  Company 
Jamieson  Lime  Company 
Ontario  Lime  Company,  Ltd. 
Standard  White  Lime  C». 

Lighting  and  Pumping  Installations 

Can.  H.  W.  Johns-Manville  Co., 
Ltd. 


Locomotives 

Boving  Company  of  Canada 
Canadian    Allis-Chalmers,  Ltd. 
Canadian  Locomotive  Company 
Montreal  Locomotive  Works 
Mussens  Limited 


Metal  Lath 

Greening  Wire  Co.,  B. 
Metallic  Roofing  Co. 
Noble,  C.  W. 
Pedlar   People  Limited. 
Steel  &  Radiation  Ltd. 
Trussed  Concrete  Steel  Co. 


Metallic  Roofing 

Sarnia  Metal  Products  Co. 


Meters,  Electrical 

Ferranti  Electrical  Mfg.  Co. 
Canadian    Allis-Chalmers,  Ltd. 


Mechanical  Draft  Apparatus 

Sturtevant  Co.  of  Can.  Ltd.  B.  F. 

Meters,  Water 

McDougall  Caledonian  Iron  Wks 
Neptune  Meter  Co. 


Overhead  Runways 

Brown  Hoisting  Machinery  Co. 
Morris  Crane  &  Hoist  Co.,  Her- 
bert. 


Paints  and  Varnishes 
Dominion  Paint  Works 
Hopkins  &  Co.,  F.  H. 


Paving  and  Paving  Materials 
Asphalt  &  Supply  Co. 
Aztec  Oil  Asphalt  Co. 
Bessemer  Limestone  Co. 
Baker  Co.,  R.  D. 
Barber  Asphalt  Paving  Co. 
Dunn  Wire-Cut-Lug  Brick  Co. 
Ontario  Asphalt  Block  Co. 
Paterson  Mfg.  Co.,  B. 


Pipe  (Concrete,  Iron  and  Wood) 

American  Spiral  Pipe  Works 
Canadian  Allis-Chalmers,  Ltd. 
Canadian  Pipe  Co. 
Canadian  Equipment  Co. 
Dominion  Concrete  Co. 
Gartshore-Thomson  Pipe  Co. 
National  Concrete  Mfg.  Co. 
National  Iron  Works 
National  Pipe  &  Foundry  Co. 
Pacific  Coast  Pipe  Co. 
Piggott  &  Co.,  Thos. 
United  States  Cast  Iron  Pipe  Co. 
Vancouver    Wood   Pipe   &  Tank 

Company. 
Warren  Foundry  &  Machine  Co. 


Paints  (Bridge  and  Structural  Iron 
and  Pipe  Coating) 
Dominion   Paint  Works 


Perforated  Metals 

Canada  Wire  &  Iron  Goods  Co. 
Greening  Wire  Co.,  B. 


Pipe  Machinery 

Sutcliffe,  Speakman  &  Co. 


Pile  Driving  Machinery 

American  Hoist  &  Derrick  Co. 

Beatty  &  Sons,  M. 

Browning  Company 

Brown  Hoisting  Machinery  Co. 

Canadian    Ingersoll-Rand  Co. 

Hopkins  &  Co.,  F.  H. 

Lecky  &  Collis 

Pipe  Fittings  and  Flanges 

Pittsburgh     Valve,     Foundry  & 
Construction  Company 

Plumbing  Supplies 
Mueller  Mfg.  Co.,  H. 

Planing  Mill  Exhausters 

Canadian  Butfalo  Forge  Co. 
Sheldons  Limited 
Canadian  Sirocco  Co. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Plaster 

Albert  Mfg.  Company 
Britnell  &  Company 
Can.  H.  W.  Johns-Manville  Co., 
Ltd. 

Plate  Glass 

Excelsior  Plate  Glass  Co. 
Pilkington  Bros. 

(Continued  on  page  16) 


"The  Recognized  Authority  on  Wiring  and  Construction" 

—The  Electrical  Journals  of  the  United  States,  Canada  and  England 

Over  297,000  Sold 


20th  Year 


By  H.  C.  Cushing  Jr. 

Fellow  A  merican  Institute  of  Electrical  Engineers;  formerly 
Electrical  Inspector /or  Boston  Board  of  Fire  Underwriters 
and  Underwriters'  Tariff  Association  of  New  York. 


20th  Edition 


1914  Standard  Wiring 

is  the  only  book  on  Electric  Light  and  Power  Wiring  and  Construction  endorsed  and 
recommended  by  every  Board  of  Fire  Underwriters  in  the  United  States  and  Canada, 
because  it  is  the  only  one  kept  strictly  up-to-date  and  revised  every  year  in  accord- 
ance with  every  rule  and  requirement  of  the 

National  Electrical  Code 

which  it  contains,  explained  and  illustrated.  The  1914  Edition  has  been  completely 
revised  from  the  first  to  the  last  page,  and  contains  new  illustrations,  tables  and 
diagrams  in  accordance  with  the  latest  and  best  practice. 

"  It  settles  disputes  and,  if  referred  to  before  wiring,  prevents  disputes." 


Sent  to  any  address, 

postpaid,  on  receipt  of 


$1.00 


Leather  Cover 
Pocket  Size 


Contract  Record,      347  Adelaide  street  west,       Toronto,  Canada 

"The  Best  Book  on  Wiring  Ever  Produced "— E.  T.  BiRDSALL,  M.E.,  A.I.E.E. 
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For  Permanent  Lines  : 

CAST  IRON  PIPE 


for 


Water  and  Gas  Supply,  Fire  Protection,  Road  Culverts,  etc. 


r 

wm 

30'  Intake,  floated  to  position  before  lowering 

United  States  Cast  Iron  Pipe  &  Foundry  Co. 

General  Offices :   BURLINGTON,  NEW  JERSEY 

Sales  Offices:    Philadelphia,    Chicago,    Buffalo,    Portland,  (Ore.,)    New  York,    Chattanooga,  Pittsburgh, 

St.  Louis,   San  Francisco 


SAFETY 


FIRST 


I  OR  CONDUIT 


Xceladuct  -  Orpenite 

Galvanized  Conduit  made  of  Easy  Bend-  Enamel  Conduit  made  of  Easy  Bending 

tng  Spellarized   Steel   Tube.     I.    is  doubly  Spcllan/ed    Steel    Tube.      It    is  protected 

protected  against  rust  b\   COI  I  k  K-IM.  A  I  -  .                ,            .  . 

I NG  and  zinc  coating.  '  a^:l,nst  n,s'   h-v                       *P^.al  enamel 

Clean  threads  and  smooth  enamelled  no1  h>  climatic  or  temperature  con- 
interior  allows  rapid  fishing.  ditions.     Smooth  interim-  and  clean  threads. 

I  .et  us  submit  prices  and  particulars. 

Orpen  Conduit  Company,  Limited 


TORONTO,  ONT. 


MONTREAL,  QUE 


i6 
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Pneumatic  Machinery 
Canadian  Ingersoll-Rand  Co. 


Pumps  and  Pumping  Machinery 

licatly  &  Sons,  M. 
BoviAl  (.ompany  of  Canada 
Canadian  Allis-Chalmeit,  Ltd. 
Canadian  Bullalo  forge  Co. 
I  jiiadiau   IngeisollRand  Co. 
Canadian  SiroCCQ  Co. 
Cook.  A.  D. 

Hamilton  Mfg.  Co.,  Win. 

Hopkins  &  Co.,  F.  H. 

Inglis  &  Company,  John 

I. june  Company.  £. 

McDougall  Caledonian  Iron  Wki. 

Moiris  Machine  Woiks.^ 

Smart  Turner  Machine  Co. 

Musscns  Limited 

Ontaiio  Wind  Eng.  ft  Pump  Co. 

Kock  &  Power  Machinery 


Portable  Track 
Bechtels  Limited 


Pulleys 

SutclirTe,  Speakman  &  Co. 


Plug  Drillers 
Canadian  Ingersoll-Rand  Co. 


Power  Engines 

Inglis  Company,  John 
Jenckes  Machine  Company 
Canadian  Allis-Chalmers,  Ltd. 


Quarry  Machinery 

Canadian  Allis-Chalmers,  Ltd. 
Canadian  Ineersoll-Rand  Co. 
Hopkins  &  Co.,  F.  H. 
Jcuckea  Machine  Company 
Lecky  &  Collis 
George  Anderson  &  Co. 
Goodwin,  Barsby  &  Company 
Rock  &  Power  Machinery,  Ltd. 


Railway  Supplies 

Can.  H.  W.  Johns-Manville  Co., 
Ltd. 

Gartsliore,  John  J. 
Hopkins  &  Co.,  F.  II. 
Lecky  &  Collis 
Mussens  Limited 


Reinforcements,   Concrete   4  Steel 

Brown  Hoisting  Machinery  Co. 
Burlington  Steel  Company 
Canada  Wire  &  Iron  Goods  Co. 
Dominion  Iron  &  Steel  Co. 
Greening  Wire  Co.,  B. 
Pedlar   People  Limited. 
Steel  &  Radiation  Ltd. 
Trussed  Concrete  Steel  Co. 
Turner,  C.  A.  P. 


Radial  Brick  Chimneys 

H.  R.  Heinicke  Inc.  • 

Refrigeration  Machinery 

Equipment  ft  Supplies,  Limited 
Keiths  Limited 

Road  Asphalt 
Asphalt  &  Supply  Co. 
Barber  Asphalt  Paving  Co. 

Road  Machinery 
Exeter  Mfg.  Co.,  Ltd. 
General  Car  &  Mach.  Works 

Hopkins  &  Co.,  F.  H. 

Jenckes  Machine  Company 

Lecky  ft  Collis 

Morrison  ft  Co.,  T.  A. 

Mussens  Limited 

Western  Wheeled  Scraper  Co. 

Revolving  Stor.e  Screens 

Goodwin,  Barsby  ft  Company 
Greening  Wire  Co.,  B. 
Jenckes  Machine  Company 


Roof  Glaring 

Hope  ft  Sons,  Henry 


Rooting  Material 

Asbestos  Mfg.  Company 
Bird  &  Son 

Can.   II.  \V.   Tohns-Manvillc  Co., 

Ltd. 

(.'an.  Supply  &  Contracting  Co. 
Noble,  Clarence  W. 
Pateraon  Mfg.  Co. 
Pedlar  People,  Limited 


Safes  and  Vaults 
Taylor,  J.  &  J. 

Sand  and  Gravel 

York  Sand  and  Gravel  Co. 


Screens 

Canada  Wire  &  Iron  Goods  Co. 
Goodwin,  Barsby  &  Company 
Greening  Wire  Mfg.   Co.,  B. 


Sewer  Pipe 

Britnell   &  Company 
Canada  Iron  Corporation 
Dominion  Sewer  Pipe  Co. 
Gartsliore  Thomson  Pipe  Co. 
National  Iron  Works 
Ontario  Lime  Co.,  Ltd. 
Ontaiio  Sewer  Pipe  Co. 
Smyth  &  Ryan 
Standard  Clay  Products  Ltd. 

Sewer  Trenching 
Lecky  &  Collis 

Shovels  (Steam) 
Browning  Co. 
Beatty  &  Sons,  M. 
Canadian  Allis-Chalmers,  Ltd. 
Canadian  Equipment  Co. 
Hopkins  &  Co.,  F.  H. 
Mouiical  t-ocumouve  VVorks 
Mussens  Limited 
Rock  &  Power  Machinery,  Ltd. 
Thew  Automatic  Shovel  Co. 

Skylights 

Hope  &  Sons,  Henry 

Smoke  Stacks 

Chicago  Bridge  &  Iron  Works 
DesMoines  Bridge  &  Iron  Co. 
Hamilton  Mfg.  Co.,  Wm. 
MacKinnon,  Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Pittsbui  gh-DesMoines  Steel  Co. 


Sprinkler  Systems 
Keiths  Limited 


Steam  Apparatus  and  Specialties 
Canadian   Bulfalo   Forge  Co. 
Pittsburgh    Valve,    Foundry  and 

Construction  Company 
Sheldons  Limited 


Steam  Engines 

Sturtevant  Co.  of  Can.  Ltd.  B.  F. 

Steam  Turbines 

Canadian  Allis-Chalmers,  Ltd. 
McDougall  Caledonian  Iron  Wks. 
Sturtevant  Co.  of  Can.  Ltd.  B.  F. 


Steel  Bars 

liurlington  Steel  Company 
Dominion  Iron  &  Steel  Co. 
Hopkins  &  Co.,  F.  H. 
Steel  &  Radiation,  Ltd. 
Trussed  Concrete  Steel  Co. 

Steel 

Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 

Steel  Concrete  Sidewalk  Forms. 
Malone  Steel  Concrete  Form  Co. 


Steel  Pipe 

Page-Hersey  Iron  Tube  &  Lead 
Co.,  Ltd. 


Sound  Deadening 
Cabot,  Inc..  Samuel 
Can.  H.  W.  Johns-Manville  Co., 
Ltd. 


Stains,  Shingles,  Cement  &  Brick 
Cabot,  Inc.,  Samuel 


Stair  Builders 

McGregor  &  Mclntyre 


Steel  Castings 

Electric  Steel  &  Metals  Co. 


Steel  Sash 

Hope  &  Sons,  Henry 


Stone 

Britnell  &  Company 
Contractors'  Supply  Company 
Hagersville  Contracting  Co. 
Morrison  &  Co.,  T.  A. 
Queenstown  Quarry  Co. 
Rogers  Supply  Company 
Sackville  Freestone  Company 
Smyth  &  Ryan 


Stone  Saws 

Anderson,  Geo. 


Structural  Iron  and  Steel 

Burlington  Steel  Company 
Canadian  Allis-Chalmers,  Ltd. 
Chicago  Bridge  &  Iron  Works 
DesMoines  Bridge  &  Iron  Co. 
Dominion  Bridge  Company 
Hamilton  Bridge  Works  Co. 
Mackinnon  Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
McGregor  &  Mclntyre 
Pittsbui  gh-DesMoines   Steel  Co. 
Reid  &  Brown 
Structural  Steel  Company 
Standard  Steel  Construction  Co. 
Toronto  Structural  Steel  Co. 


Submarine  Drills 
Lecky  &  Collis 

Swinging  Gears 

Dake  Engine  Company 


Tanks  and  Stand  Pipes 

Chicago  Bridge  &  Iron  Works 
Goold,  Shapley  &  Muir  Co. 
Hamilton  Mfg.  Co.,  Wm. 
Inglis,  John 
Jenckes  Machine  Co. 
Manitoba  Bridge  &  Iron  Works 
Marsh  &  Henthorn 
McDougall  Caledonian  Iron  Wks. 
MacKinnon,  Holmes  &  Co. 
Ontario  Wind  Eng.  &  Pump  Co. 
Piggott  &  Co.,  Thos. 
Pittsburgh-DesMoines   Steel  Co. 
Vancouver   Wood    Pipe   &  Tank 

Company 
Walsh  Plate  and  Structural  Wks. 


Tarring  Machinery 

Taroads  Syndicate  Ltd. 

Telescopic  Hoists 

Black  Building  Supply  Co. 
Gillis  &  Geoghegan 

Terra  Cotta 

Northwestern  Terra  Cotta  Co. 


Testing  and  Inspecting  Bureau 
Hunt  &  Co.,  Robt.  W. 

Tile  Machinery 

Sutcliffe,  Speakman  &  Co. 


Towers 

Goold,  Shapley  &  Muir  Co. 

Track  Systems  (Hand,  Power  and 
Electric) 

Brown  Hoisting  Machinery  Co. 

Morris  Crane  &  Hoist  Co.,  Her- 
bert 


Valves 

Canadian  Allis-Chalmers,  Ltd. 
Canada  Iron  Corporation 
Gai  tshoi  e-Thomson  Pipe  Co. 
Golden  Anderson  Valve  Co. 
Kerr  Engine  Company 
Pittsburgh    Valve,     Foundry  & 
Construction  Company 


Ventilating  &  Heating  Apparatus 

Canadian  Buffalo  Forge  Co. 
Canadian  Sirocco  Company 
Sheldons  Limited 
Sturtevant  Co.  of  Can.  Ltd.  B.  F. 


Varnishes — Insulating 

Standard  Underground  Cable  Co. 
of  Canada,  Ltd. 


Wall  Board 
Bird  &  Son 


Waterproofing 

Cabot  Tnc.  Samuel 
Can.  H.  W.  Johns-Manville  Co., 
Ltd. 

Can.  Supply  &  Contracting  Co. 
Ceresit   Waterproofing  Co. 
Wadsworth  Howland  &  Co.,  Inc. 


Water  Level  Apparatus 

Gent  &  Company 


Water  Softeners  and  Filters 
American  Water  Softener  Co. 
Equipment  &  Supplies,  Limited 
Manitoba  Bridge  &  Iron  Works 

Water  Tapping  Machine 
Mueller  Mfg.  Co.,  H. 

Water  Turbines 

Canadian  Allis-Chalmers,  Ltd. 
Boving  Company  of  Canada 
Hamilton  Mfg.  Co.,  Wm. 
McDougall  Caledonian  Iron  Wks. 

Well  Drilling  Machinery 

Armstrong  Manufacturing  Co. 

Wire  Glass 

Pilkington  Bros. 

Wires  and  Cables 

Canada  Wire  &  Cable  Co. 
Northern  Electric  Co. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 


Wire  Guards  and  Screens 

Canada  Wire  &  Iron  Goods  Co. 
Greening  Wire  Co.,  B. 


Wire  Rope 

Canada  Wire  ft  Cable  Co. 
Dominion  Wire  Rope  Co.,  Ltd. 
Greening  Wire  Co.,  B. 
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What  every  owner  of  a  building  should  know 


i. 


That  in  choosing  a  t\  pe  of  roofing, 
the  thing  most  desirable  is  to  secuie 
the  lowest  unit  cost — i.  e.  the  lowest 
cost  per  foot  per  year  of  service. 

2.  That  the  roofing  of  lowest  unit 
cost  is  a  pitch,  felt  and  slag  or  gravel 
roof — if  it  is  laid  right. 

3.  That  the  way  to  get  it  laid  right  is 

Herald  RutMing.  ^ipll^'^ 

< .'ulgnry.  Alberta  M  .'  1  '  ilski* 


Architect*: 
Brown  &  Val 
lance.  Mon 

1 1  rul 

Koofrr«:  l».  R. 
K011I1I-.  Ltd.! 
('Hilary. 

( 'ont  rnctorn 
K \  -> < ■  1 1  *• .  Mi' 
Will.  Martin, 
Tralnor,  Ltd., 
' 'ulgnry. 


to  incorporate  The  Barrett  Specifica- 
tion verbatim  in  your  building  speci- 
fications. 

4.  That  a  Barrett  Specification  Roof 
will  usually  last  twenty  years  or  more. 

5.  That  during  that  time  it  does  not 
have  to  be  painted  or  tinkered  with 
or  cared  for. 

6.  That  the  first  cost  of  a  Barrett 
Specification  Roof  is  less  than  that  of 

anv  other  permanent  roofing. 

7.  That  it  is  the  most  econo- 
■nK?Mt_  mical  and  satisfactory  roof- 
ing known  tor  all  kinds  ot 
permanent  structures,  such 
as  manufacturing  plants, 
railroad  buildings,  skyscra- 
pers, business  blocks, 
hotels,  apartmenl  and 
dwelling  bouses. 

Booklets  on  request,  including  a 

copy  of  The  Barrett  Specification. 


linnnnifrf: 
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Special  Notice 

Wc  advise  incorporating  in  plans 
the    full    wonliiiK    of    The  Hairctt 

Opacification,  in  order  to  avoid  any 

imslimlci  standing. 

If  any  ahhi cviatcd  form  is  desired, 
however,  the  following  is  suggested: 
ROOFING— Shall  he  a  Itarictt 
Specification  Roof  laid  as  directed 
in  printed  Specification,  revised 
August  in,  11*11.  using  the  ma- 
teiials  specified  and  suhiect  to  the 
ImpfCtJon  requirement. 


The  Paterson  Manufac- 
turing   Company,  L;mited 


t  S  S  I  II  ' 

IN.  N.K. 


\    \ \ 1   Ml  > 

-\  DM  \  . 
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ALPHABETICAL  LIST  OF  ADVERTISERS 


Ahram  Cement  Tool  Company    24 

\tkenhead  Architectural  Metal  Works   NT 

Aikenhead   llanluaic  Company   

Alabastine  llardmorlar  Company   82 

Albert  Manufacturing  Company   

American  Enameled  Rrick  &  Tile  Co   85 

American  Hoist  &   Derrick  Co   1* 

American   Road    Ruilders'   Association          . .  8 

American  Water  Softener  Company    87 

Anderson  &  Co.,   Limited,  George  

Angiitis  Limited  ...   ...   88 

Armstrong    Manufacturing   Co   23 

Asbestos  Manufacturing  Company  

Asphalt  &  Supply  Company   24 

Ault  &  Wiborg  Company   79 


Heatty  &  Sons.  Limited,  M   09 

Bechtels  Limited  

Rerlin  Mills  Company   . .  I   

Rlack  Building  Supply  Company   12 

Roving  Company  of  Canada   7 

Bowman  &  Connor   88 

Bradford   Pressed   Rrick  Company    27 

Rremner  Limited,  Alex   71 

Britnell  &  Company,  Limited   79 

Brown  Hoisting  Machinery  Company  

Browning  Company  

Burlington  Steel  Company  


Gait  Engineering  Company,  John   88 

Gartshore,  John  J   79 

Uartshore-Tnompson  Pipe  &  Foundry  Co.  . .  85 

Gent  &  Company   26 

Gillis  St  Gcogliegan   12 

Goodwin  Barshy  &  Company  

Goodyear   Tire   &    Rubber  Co  

Goold.  Shapley  &  Muir  Company   71! 

Greening  Wire  &  Mfg.  Company   10 


Ilagersville  Contracting  Company   13 

Hamilton   Bridge  Works  Co   83 

Hamilton  Mfg.  Company,  Wm   90 

Hamilton,  S.  W  •  88 

Harbour  lirick  Company  

Heinicke  Company,  H.  R   83 

Hepburn,  John  T.,  Limited   25 

Hope   &  Son  of  Canada,   Ltd.,   Henry    ....  84 

Hopkins  &  Company,  F.  H   92 

Hull  Iron  &  Steel  Foundries   ...    ..  19 

Hunt  &  Company,  Robert  W   88 

Hydraulic  Press  Brick  Company   


Inglis  Company,  John    07 


Ontario  Asphalt  Block  Co.,  Ltd   S'.i 

Ontario  Sewer  Pipe  Compan    ^1 

Orpen  Conduit  Company   jjj 

Pacific  Coast  Pipe  Company   71 

Page-Hersey  Company   84 

Page  Wire  Fence  Co   88 

Paterson  Manufacturing  Company   17 

Pedlar  People  

Pilkington  Bros  

Piggott  &  Company,   Limited,  Thos   80 

Pittsburgh-DesMoines  Steel  Co   84 

Pittsburgh    Valve,    Foundry    &  Construction 

Company    77 

Po,wer  &  Son   88 

Pullar  Company,  H.  B   sjjj 


Queenstown    Quarry   Company  ... 


81 


Jenckes  Machine  Company 


Radigan,  John  

Railway  &  Contractors  Supply  Co   89 

Reid  &  Brown   88 

Ric-wiL  Underground  Pipe  Covering  Co.  .. 

R.  I.  W.  Damp  Resisting  Paint  Co   25 

Rogers  Supply  Company   22 

Royce  Limited  

Russel  Shale  Bricks   83 


Cabot.  Incorporated,  Samuel  ...    87 

Canada  Crushed  Stone  Corporation   

Canada  Iron  Corporation  Limited   81 

Canada  Wire  &  Cable  Company   71 

Canada  Wire  &  Iron  Goods  Compny   ...    .  77 

Canadian  Allis-Chalmers   76 

Canadian  Rridge  Company   86 

Canadian    Buffalo   Forge   Company    90 

Canadian  Consolidated  Rubber  Co   3 

Canadian    Equipment  Co  

Canadian    Ingersoll-Rand    Company    9 

Canadian   H.    W.    Johns-Manville   Co.,    Ltd.  27 

Canadian  Locomotive  Company   11 

Canadian  Office  School  Furniture  Co  

Canadian  Pipe  Company,  Limited  

Canadian  Sirocco  Company   71 

Canadian  Stewart  Company   24 

Cape  &  Company,  Ltd.,  E.  G.  M   88 

Cement  Gun  Company   30 

Ceresit  Waterproofing  Company  

Chelsea  Elevator  Company   71 

Chicago  Bridge  &  Iron  Works    77 

Chipman  &  Power  ...   88 

Conduits  Company,  Limited   81 

Consolidated  Plate  Glass  Company   

Cook.  A.  D   80 

Crossley  Machine  Company   78 


Dake  Engine  Company   81 

Dennis  Wire  &  Iron  Works  Company  ...  . 

Deere  Plow  Company,  John   75 

DeiMoines  Rridge  &  Iron  Co   84 

Dickson  Bridge  Works  

Dietrich,  Limited   88 

Dominion  Belting  Company  

Dominion  Bridge  Company  

Dominion  Concrete  Company   79 

Dominion  Iron  &  Steel  Company   69 

Dominion   Lime  Company  

Dominion  Paint  Works  

Dominion  Sewer  Pipe  Company   20 


Keiths  Limited  

Kerr  Engine  Company,  Limited   20 


Laurie  Company,  E   79 

Laurie  &  Lamb    1 

Lea,  R.  S   88 

Lecky  &  Collis   19 

Lightfoot,   Stanley   88 

London  Concrete  Machinery  Company  ....  11 

Luxfer  Prism  Company   7 


MacKinnon  Holmes  &  Company  

MacLean  Daily  Reports  

Malone  Steel  Concrete  Form  Co   20 

Maloney,  John   81 

Manitoba    Bridge    Works  Co  

Maritime   Bridge  Company   86 

Marsh  &  Henthorn,  Limited   82 

McDougall,  Geo.  K   88 

McDougall   Caledonian  Iron   Works  Co.    ...  74 

McGregor  &  Mclntyre   86 

McKinnon   Chain   Company   73 

McNally  &  Company,  W  

Meadows,  George  B   80 

Metallic  Roofing  Co   73 

Miller  &  Company,  Geo.  M   88 

Mills  Bros  

Montreal  Locomotive  Works,  Limited    ....  27 

Morris   Machine   Works   22 

Morris  Crane  &  Hoist  Co.,  Herbert   

Morrison  &  Company,  T.  A   88 

Mueller  Mfg.  Company,  H  

Mussens   Limited    4-5 


Sackville  Freestone  Co   74 

Sarnia  Metal  Products  Co  

Sheldons  Limited   90 

Simplex   Construction  Co  

Smart-Turner  Machine  Company  

Smyth  &  Ryan   S2 

Standard  Clay  Products  Limited   21 

Standard  Steel  Construction  Co   !-5 

Standard  Underground  Cable  Co.  of  Canada  75 

Standard  White  Lime  Company    SO 

Stanley  &  Company,  W.  F  

Steel  &  Radiation   SS 

Stinson-Reeb    Builders'   Supply   Co   ^i) 

Storey  Pump  &  Equipment  Co   22 

Structural   Steel   Company    85 

Sturtevant  Co.  of  Canada,  Ltd.,  B.  F  

Sudbury  Construction  Co   22 

Sun  Brick  Company  •.  

Sutcliffe  Speakman  St  Company  


Taroads  Syndicate  Limited   ,-!) 

Taylor,  J.  &  J   77 

Thew  Automatic  Shovel  Co   no 

Toronto  Plate  Glass  Importing  Co  

Toronto  Structural  Steel  Company   S5 

Trussed  Concrete  Steel  Company   22 

Turnbull  Elevator  Company   10 

Tyrell,  H.  G   8S 


United  States  Cast  Iron  Pipe  Company   ...  16 


Vancouver  Wood  Pipe  &  Tank  Company  .  .  85 
verMehr  Engineering  Co.,  John    77 


Electric  Steel  &  Metals  Company 

Estey  Bros  

Excelsior  Plate  Glass  Company  . 


Feather  and  Roadhou 


Xapanee  Iron  Works   19 

National    Ruilders    Supply    &    Enamel  Con- 
crete Brick  Company  

National  Concrete  Mfg.  Co   78 

National  Iron  Works  Limited   81 

Neptune  Meter  Company   86 

Noble,  Clarence  W   29 

Northern  Electric  Company   91 

Northwestern  Terra  Cotta  Company   

Nova  Scotia  Steel  &  Coal  Co   72 


Wadswortb  Howland  &  Co.,  Inc. 
Warren  Foundry  &  Machine  Co. 

Wells  &  Gray  

Woodhouse  Chain  Works  


York  Sand  &  Gravel  Company 


13 

as 

13 


82 


Our  advertisers  represent  the  most  progressive  manufacturers  and  dealers.  Make 
your  purchases  of  them.   Give  your  business  to  the  man  who  is  enterpris- 
ing enough  to  spend  money  and  time  to  get  in  touch  with  you. 
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NAPANEE 

Rock  Drills 

Hoisting  Engines 
Vertical  Boilers 
Derrick  Fittings 

Are  giving  satisfaction  on  some  of  the  biggest  contracts 
in  Canada  to-day  because  they  include  the  best 

DESIGN  MATERIALS  WORKMANSHIP 


PRIESTMAN 

SAND 

AND 

CRABS  and  CLAMSHELLS 

Are  used  by  27  Governments 
and    many  contractors 

GRAVEL 

Operators  should  investigate  the 

all  over  the  world. 

Negley 

17  Types  illustrated 

Patent  Excavator 

and  200  Sizes  listed 

The  most  simple,  efficient, 
and  economical  machine 

in    the  Priestman 
Catalogue. 

for  digging  and  loading 
sand  and  gravel  whether 
dry  or  under  water. 

Lecky  &  Collis,  Limited,  Napanee,  Ontario 

43  Scott  Street,  TORONTO  49  Beaver  Hall  Hill,  MONTREAL 


JO 
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Malone  "Complete  Finish" 
Steel  Concrete  Sidewalk  Forms 

Eliminate  lumber  costs,  reduce  labor  expense.  Continuous 
and  complete  operation  in  furnishing,  removing  and  replacing. 
Adaptable  to  any  surface  conditions.  Adjustable  to  any 
width.    Indestructible  and  independent  of  any  weather 

conditions. 

THE  MALONE  STEEL  CONCRETE  FORM  CO. 

Canadian  Representative  : 

A.  E.  Patton,     77  Somerville  Ave.,  Montreal 

Write  for  price*  and  particulars. 


SWANSEA 

Salt  Glazed  and  Vitrified 

SEWER  PIPES 


True  to  Sice. 
Impervious  to  Water. 

Sizes  manufactured  and  al- 
ways in  atock  4  in.  to  24  in. 


Ask  for  Price  List 
and  Discounts. 


alio 

Chimney  Tops 
Flue  Llning-s 
Wall  Coping 
Culvert  Pipe 
Inverts 

Telephone  (Toronto  Connection) 
Park  180a 


The  Dominion  Sewer  Pipe  Co. 

(The  Independent  Co.)  Limited 

SWANSEA  (near  Toronto) 


The  Thew  Steam  Shovel  Will  Save  You  Time,  Trouble  and  Money 


Type  O  Thew  on  Road  Grading 


The  use  of  a  Thew  Automatic  Steam  Shovel 
will  effect  an  immense  saving  in  labor. 

The  output  is  limited  only  by  the  facilities 
provided  to  cart  it  away. 

The  Type  O  Thew  shown  in  the  cut  loaded 
1,965  cu.  yds.  in  7  ten-hour  days. 

Another  Type  O  Thew  in  a  6  ft.  cut  averaged 
578  cu.  yds.  during  the  month  of  April. 

Another  Type  O  Thew  in  a  gravel  pit  loaded 
5,182  cu.  yds.  in  7%  ten-hour  days — an  average 
of  76  cu.  yds.  per  hour. 

Another  Type  O  in  a  15-inch  cut  averaged 
314  lineal  feet,  amounting  to  292  cu.  yds.  per 
9-hour  day  for  23  days. 

Another  Type  O  in  a  10-inch  cut  excavated 
1,788  lineal  feet  in  6  ten-hour  days — amount- 
ing to  1,455  cu.  yds. — an  average  of  242  cu. 
yds.  per  10-hour  day. 

USE  A  THEW— IT  PAYS. 

Write  for  Catalogue  and  Full  Information. 


The  Thew  Automatic  Shovel  Company, 


Lorain,  Ohio 
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Town  and  City  Sewers 

In  our  salt  glazed  vitrified  sewer  pipe  we  offer  the  highest  type  of 
sewer  material.  Pipe  of  our  manufacture  have  been  used  in  practically 
every  city  in  Canada.     Highly  glazed  and  perfectly  vitrified. 

If  you  are  contemplating  sewer  construction  we  can  quote  you  some 
attractive  prices.     We  also  make  all  classes  of  fire  clay  goods. 

Prompt  shipment  on  all  orders. 

"MADE  IN  CANADA  " 

Standard  Clay  Products  Limited 

iiikee  sewer  pife  factories:    St.  Johns.  P.  Q.,  and  New  Glasgow,  N.  S. 

ALSO  FIRE  CLAY   FACTORY  AT  ST.   JOHNS,    P.  Q. 


Mimico  Sewer  Pipe 

VITRIFIED  AND  SALT-GLAZED 

IS, 

By  Actual  Tests  Made  This  Year  in  Kansas  City,  Mo., 

The  Superior  of  Nearly  Every  Brand  of  Sewer  Pipe 

Made  on  This  Continent 

It  is  something  to  know  that  you  arc  not  making  a  sacrifice  for  sentiment's  sake  when 
purchasing  sewer  pipe 

MADE  IN  CANADA 

^  Oil  are  getting  an  article  that  stands  a  20    stronger  test  in  all  departments  than  the  average 
of  26  diHcrcnt  American  makes. 

WAR  CONDITIONS 

Have  caused  our  ^  ankee  Cousins  to  court  this  market  strongly.     The)  make  "pretty"  ware 
hut,    well,  sewer  pipe  is  neither  hought  nor  sold  for  mant Ic-piecc  decorations 

You  Get  the  STRONGEST  PIPE  and  the  QUICKEST  SERVICE  from 

The  Ontario  Sewer  Pipe  Company,  Limited 

MIMICO,      -  ONT. 
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CRUSHED  STONE 

Prompt  Delivery 

Rogers  Supply  Company,  Limited 

28  King  St.  W.  TORONTO 


Morris  Split  Shell  Pumps 

For  motor  or  steam  turbine  drive, 
are  very  popular  with  pump  users 
due  to  their  efficiency  and  accessi- 
bility. 

We  also  build  the  well  known 
MORRIS  SAND  AND  CONTRACTORS' 
PUMPS 

Morris  Machine  Works 

BALDWINSVILLE,  N.Y. 

Canadian  Sales  Agents 
Storey  Pump  &  Equipment  Co.,  Limited.,   Toronto,  Ont. 


OF  REINFORCED  CONCRETE 


Concrete 
Finishes 

Water- 
proofing 
Pastes 


STEEL  FLORETYLE 

FOR  LONG  SPAN  CONSTRUCTION 

Trussed  Concrete  Steel  Co. 

of  Canada  Limited 

Head  Offices  and  Works  :     Walkerville,  Ont. 

Branches  Everywhere 


$45.  GARROW 

Contractors'  Acetylene 
Flare  Light 

The  great  feature  of  this  new- 
light  is  strength  and  simplicity. 
The  light  is  constructed  of  steel 
assembled  by  the  Oxyacetylent 
Welding  Process  and  consists 
of  three  parts.  It  is  made  to 
stand  the  roughest  handling  by 
unskilled  labor  without  injury. 
A  distinct  advantage  of  the 
Garrow  Light  is  its  use  in  con- 
fined places,  such  as  tunnels, 
mines,  etc.,  without  any  danger 
from  escaping  gas.  The  Gar- 
row  Light  entirely  eliminates 
the  danger  of  gas  being  gener- 
ated faster  than  the  burner  will 
consume  it,  by  means  of  the  pat- 
ented by-pass  chamber  which 
conducts  excess  gas  to  the  pat- 
ented double  burner  and  ignites 
it  at  the  main  flame. 

$45.00  F.  O.  B.  Sudbury 

The 

Sudbury  Construction  & 
Machinery  Co.,  Ltd. 
Sudbury,  Ont. 
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Cost 

Per 


Tripod 
Drill 


Well 
Drill 


/Armstrong 
'Blast  Hole  Drill 


Comparative  Cost  per  Ton 


Special 
Armstrong 
k  Blast  Hole 
Drill 


Well 
rill 


Tripod 
Drill 


Increased  Tonnage  at  the  Same  Cost 


ISN'T  it  more  economical  to  shoot  out  the 
whole  face  in  one  blast  rather  than  take  the 
rock  out  in  benches?  It  saves  a  big  share 
of  the  cost  of  powder  per  ton  of  rock — it  elim- 
inates several  settings  of  track  and  movement 
of  machines — it  minimizes  the  delay  of  your 
crew  and  shovel — it  reduces  the  possibility  of 
accidents. 

And  isn't  it  more  economical  to  drill  the 


necessary  good  sized  deep  holes  for  face  shoot- 
ing with  a  drill  that  releases  a  quick,  heavy, 
smashing  blow  at  every  contact,  and  at  a  speed 
that  cannot  be  obtained  by  the  use  of  well  drills? 

It  is  the  efficiency  and  design  of  the  Special 
Armstrong  Blast  Hole  Drill  that  make  possible 
the  wide  difference  in  results  in  comparison 
with  any  other  method. 


rmstron 


Proof  from  an  Armstrong 
Owner 

Armstrong  Mfg.  Co.,  H'atcrtoo,  Iowa. 

We  nre  glad  to  advise  that  tin-  drilling;  machine 
recently  purchased  from  your  company,  according 
to  proposal  submitted  under  date  of  February  20th. 
wherein  you  guarantee  to  drill  a  minimum  footage 
of  65  feet  per  day.  has  fulfilled  the  requirements,  and 
we  arc  glad  to  iullill  our  part  of  the  proposal. 

A.  &  C.  STOXK  COMPANY 

By  John  Mi  knanh. 


Mr.  Murnnne  made  a  test  with  the  Armstrong 
Blast  llolo  Drill  with  the  following  result: 
Drilling  time— 10 days. 

Footage  drilled— "22" 3  feet. 

Number  of  moves  —  40  {II  hr  59  mln.  moving 
time'. 

Delays  caused  by  rain  and  moving,  Changing 
bit.  batteries,  etc. -l'J  hr.  22  mln. 

Delay  caused  by  rain  alone— 6  hr.  7  mln. 
Delay  111  two  2(10  yd.  moves  turning  machine 
■round    4  hr.  40  mln. 

Footage  drilled  per  dny— 72<-£  ft. 
Footage    drilled    per    hour— 9.1  ft.  net  (7.2 
counting  delays ). 

Wo  uuArnntrr  tho  Arm*trnntl  Spccinl 
Hln.l  Hole  Drill  to  drill  MORE  hole  at 
lr»  coftt  in  n  iiivon  time  then  »ny  cnbln 
drill  on  the  mnrkrt.  mid  wo  will  write 
thia  in  rvrry  *nlr  contract  wo  mnko. 

Write  for  Bulletin  S. 
ARMSTRONG  MFG.  CO. 

Waterloo,  Iowa,  U.  S.  A. 


t-'.aatrm  an,|  |  M.,.,f  I  XfU 
17  llnttrry  Vine* 
Nrw  York  *  II y 
*  «n        hi  llt.m.  Ii      1  >.  .,,1.1. 


r<iriu  BniMh 

San  IV»ln»  NtrccU 
*  Anurlre.  i  U< 
Sii«ki)loi)i),  s 
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"  Abr»m"  Sidewalk  Finiihins  TooU  arc  sold  on  the  Guarantee  that 

ONE  MAN  oan  do  more  work  with  lliem  than  THREE  MEN  can  do 
irlth  ordinary  tool-.    This  mean s,  if  Finishers  pet  $4.00  per  day,  yon 
he  wajfcs  of  TWO  MEN.  or  $,S.(HI  per  day,  by  using  "Abram" 

roo  -  Wc  positive!]  guarantee  this  result.  Let  us  prove  it  to 
you.  C'irculnr. 

ABRAM  CEMENT  TOOL  CO.  105  o-^iSgsoEoNT. 


RIVETED  TANKS 

RIVETED  PIPES 

PONTOONS 

and  other  similar  works 

Manufactured  by 

Canadian  Stewart  Co.,  L  imited 

TORONTO 


XICAN 


PHAL' 


Delivered  to  meet  the  specifications  of  the  American  Society 
for  Municipal  Improvements,  the  Association  for  Standardizing 
Paving  Specifications  or  any  other  standard  specifications 

Purchase  MEXICAN  EAGLE  ASPHALT  because: 


1—  It  is  more  cementitious  than  other  asphalts. 

2 —  Water  will  not  readily  injure  it. 

3 —  Exposure  to  sun  and  air  will  not  cause  its  deterioration. 

4—  It  has  great  cohesive  strength. 

5 —  It  is  more  ductile  and  flexible  than  other  asphalts. 

6—  Shocks  will  not  crack  it.    It  is  very  malleable. 

7 —  We  will  supply  asphalt  having  the  proper  penetration 


for  your  needs. 

8—  It  is  best  adapted  to  Canada's  climate — will  not  mark 
in  hot  weather — nor  are  snow  or  ice  likely  to  crack  it. 

9 —  It  has  over  99  per  cent,  bitumen.    Purest  on  the 
market — therefore  free  from  deleterious  matter. 

10— It  is  so  constituted  that  it  will  not  be  injured  by  the  heat 
necessarily  applied  to  melt  it  for  paving  operation. 


Samples,  pnees,  analyses,  etc.,  on  request 


The  Asphalt  and  Supply  Co.,  Limited 

Sole  Canadian  Agents  for  the  Mexican  Eagle  Oil  Co.  Limited 

103-107  Board  of  Trade  Building      ::  MONTREAL 


STANDARD  FIRE-PROOF  DOORS 

r  NSPtiCTED  AND  LABELLED  UNDER  THE  DIRECTION  OF  THE  UNDERWRITERS'  LABORATOR- 
IES (INC.) 

SHEET  METAL  WORKERS,  SKYLIGHTS,  CORNICES  AND  WINDOWS. 
LET  US  ESTIMATE  ON  YOUR  NEXT  REQUIREMENTS. 

ALL  OUR  DOORS  AND  HARDWARE  ARE  LABELLED  BY  THE  UNDERWRITERS. 

FEATHER  &  ROADHOUSE  sheet  metal  workers 

Phone  Adelaide  2377    528  FRONT  STREET  WEST,  TORONTO 
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The  Highest  Authority 

on  the  subject  of 

Concrete  Waterproofing 

Send  your  business  card  for  copy  of 
illustrated  "TOXEMENT"  booklet 
and  "  TOXEMENT  Specifications." 


"JOXEMEtiJ 


R.I.W.  DAMP  RESISTING  PAINT  CO. 


Toch  Brot.    E«t.  1848) 


Office    202  Mail  Bldg.,  TORONTO.       Factory- OAKVILLE,  ONT. 


Black  Building  Supply  Co..  Limited.  TORONTO. 
Dartnell.  Limited.  MONTREAL. 


DISTRIBUTORS 

Western  Paint  Co..  WINNIPEG. 
Can.  Equipment  &  Supply  Co.,  Limited,  CALGARY  &  EDMONTON 


HEPBURN 

Scotch  Derrick 

All  Standard  Sizes 
in  Stock 
from  1  2  Ton 
upwards 


John   T.  Hepburn 

18  to  60  Van  Home  St., 
TORONTO,  CANADA 

We  build  all  kinds  of  Cranes  for 


HAND  POWER 
ELECTRIC  POWER 
STEAM  POWER 


Brickmaking  Machinery 

Complete  Outfits  for 
Brickmakers 


REPAIRS 
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CAM 
RECORDERS 

For  recording  the  quantity  of 
water  or  sewage  flowing  over 
a  sill  or  through  a  notch.  A 
strong,  reliable  instrument,  not 
liable  to  derangement,  and  of 
the  best  manufacture  and  finish. 
Easily  installed  because  no  ela- 
borate levelling  is  required. 

Send  for  Book  No.  6 

which  contains  fullest  informa- 
tion about  all  classes  of  Water 
Level  Apparatus. 

GENT  &  CO.,  Ltd. 

Leicester,  England 


KERR 

Gate  Valves 


anc 


Fire  Hydrants 

"MADE  IN  CANADA" 


This  Plant  is  devoted  entirely  to  the  manufacture 
of  Valves  and  Hydrants  of  approved  quality  and 
design. 

Now  is  the  Time 

to  show  your  patriotism,  and  prove  to  yourself  and 
others  that  KERR  valves  and  hydrants  are  equal 
in  quality  and  workmanship,  to  any  made  elsewhere. 

Break  the  Habit 

of  buying  foreign  made  valves  and  hydrants,  and 
get  acquainted  with  our  goods,  which  you  have 
perhaps  imagined  were  not  quite  equal  to  the  for- 
eign made  article. 

Remember 

that  every  dollar  spent  in  Canada  for  Canadian  made 
goods,  is  a  contribution  towards  renewal  of  prosperous 
times,  and  the  support  of  Canadian  workmen  and  institu- 
tions. 

When  you  spend  the  dollar  with  us  you  get  full  value 
in  return. 

Write  for  our  Catalogue  No.  5. 

The  Kerr  Engine  Co.,  Limited 

WALKERVILLE,  ONTARIO 
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Discriminating 
architects  and 
contractors  all 
over  North 
America  know 
the  superior 
qualities  of 


The  red  brick  de  luxe  beautiful, 
durable,  uniform  and  unfading. 

"BRADFORD  REDS"  is  the 
appropriate  name  given  to  our 
smooth  brick,  which  surpass  all 
others  for  facing  fine  residences, 
public  buildings,  and  for  building 
beautiful  fireplaces. 

"Bradford  Ruffs"  our  rough  tex- 
tured brick. 


Wr  nlao  mnke  f i reproof i nj{,  hollow 
l>rirk  nnd  hollow  hhxk. 


The  Bradford  Pressed  Brick  Co. 

'  'Tlii-  Ked  Brick  People  " 

BRADFORD,  PA. 


Backed   by  a  Company  whose 

standing  offers  even  more  security 

than  a  surety  bond. 

That  is  why  absolute  and  permanent  satisfac- 
tion is  assured  when  you  use 

Waterproofing 
and  Mastic 

The  J-M  System  of  waterproofing  consists  of  three  elements 
asphalt    compounds    of    great    stability,    Asbestos  impregnated 
felts,  and  engineering  ability  and  organization  essential  to  pro- 
per application. 

(1)  ASPHALT  COMPOUNDS— A  combination  of  natural  as- 
phalts, tempered  and  treated  with  proper  asphalt  oil.  Has 
sufficiently  high  melting  point.  Congeals  slowly  at  low  tem- 
peratures. Possesses  great  stability.  Immune  to  the  action  of 
acids  and  water. 

(2)  ASBESTOS  FELTS- -The  only  waterproofing  fabric  that 
positively  will  not  rot.    This  is  because  it  is  a  fibrous  stone. 

(3)  ENGINEERING  ABILITY  AND  ORGANIZATION— An 
organized  working  force,  directed  by  engineers  of  great  experi- 
ence who  treat  each  problem  separately.  Branches  everywhere 
with  thorough  working  organization  and  equipment. 

We  will  be  glad  to  have  you  consult  us.  Interesting  booklet 
sent  on  request. 

THE  CANADIAN 
H.  W.  JOHNS-MANVILLE  CO.,  Limited 


Toronto 
Montreal 


Winnipeg 

Vancouver 


2510 


INDUSTRIAL  LOCOMOTIVES 


1 


I  he  designs  of  our  small  locomotives 
are  the  result  of  wide  experience. 

All  details  are  accurately  finished  to 
standard  gauges  and  arc  absolutely  inter- 
changeable on  .ill  locomotives  of  the 
same  class  and  si/.e. 

Tin-,  cuts  out  long  delays  when  parts 
wear  out,  as  parts  liable  to  wear  can  be 
kept  on  hand  or  shipped  promptly  from 
our  works. 

MONTRKAL   LOCOMOTIVE  WORKS.  LIMITED 

DOMINION  EXPRESS  BUILDING.  MONTREAL,  CANADA 
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Wells  &  Gray 

Limited 

Engineers  &  Contractors 


Mill  construction  building  recently  completed  for  The  Canadian  Seamless 
Wire  Co.,  198  Clinton  Ave.,  Toronto. 

Wells  &  Gray,  Limited 

Office,  247  Confederation  Life  Bldg. 

Toronto 

Branch  Office— Royal  Bank  Building        -  -        Windsor,  Ont. 
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Whether  it  is  a  damp  basement  or  a  huge  water- 
front elevator  such  as  the  Harbor  Commissioners' 
Elevator  in  Montreal,  Medusa  will  make  it  ab- 
solutely and  permanently  waterproof. 


'JpHE  problem  of  making  a  damp 
concrete  building  as  Dry  as  a 
Bone,  is  solved  by  specifying 

MEDUSA 

WATERPROOFING 

(The  original  dry  white  powder  waterproofing) 

The  mosl  eminent  Architects  and  Engineers 
specify  Medusa.  It  is  used  on  such  important 
structures  as :  Harbor  Commissioners'  Elevator  No. 
2,  Montreal;  Fort  Garry  Hotel,  Winnipeg;  G.T.R. 
Hotel,  Edmonton;  Dandurand  Building,  Montreal. 
(Over  60,000  lbs.  of  Waterproofing  used  on  these 
structures.) 


Stinson-Reeb  Builders'  Supply  Co.,  Limited 

9th  Floor,  Read  Bldg.,  45  St.  Alexander  St.,  MONTREAL,  QUE. 


Lime  in  Hard  Wall  Plaster 

The  scries  of  tests  which  led  to  the  determination  that  all  Herringbone  Lath  should  hereafter  be 
made.  Ire  mi  copper  alloy  showed  also  that  there  was  a  wide  variation  in  the  rate  of  corrosion  of  the 
different  brands  of  hard  wall  plaster.  When  these  plasters  were  arranged  in  a  table  in  the  order  of 
their  corrosiveness,  the  most  vigorous  at  the  top,  it  was  found  that  they  were  also  arranged  inversely 
in  the  order  indicated  by  their  content  of  hydrated  lime,  the  plaster  containing  the  least  lime  at  the 

bottom. 

That  hydrated  lime  in  hard  wall  plaster  retards  the  corrosion  of  metal  lath  cannot  be  doubted. 

Fifteen  tests  on  plain  steel  with  a  plaster  containing  no  lime  showed  an  average  rate  of  corrosion 

four  and  a  quarter  times  as  greal  38  that  shown  by  a  plaster  containing  seven  per  cent.  lime.  (  )n 
copper  alloy  the  rates  of  corrosion  were  both  smaller  and  the  effect  of  the  lime  was  further  increased. 
The  combination  "I  copper  alloy  and  a  plaster  Containing  seven  per  cent,  linn-  showed  a  rate  of  cor- 
rosion only  one-fifteenth  as  ^reat  as  that  shown  by  plain  steel  with  unmixed  hard  wall  plaster. 

\sk  for  the  booklet  "Why  Copper  Alloy?" 

Clarence  W.  Noble         -  General  Sales  Agent 

117  Sun  Life  Building,  Toronto 
Metal  Shingle  <fc  Siding  Company,  Montreal 
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Plaster  with  "Gunite" 

When  you  have  a  fair  sized  plastering  contract  to  execute  it  will  pay  you  to  use 
the  Cement  Gun.  Even  on  contracts  where  prison  labor  has  been  available  the  Ce- 
ment Gun  has  proved  profitable.     "Gunite,"  the  product  of  the  Cement  Gun,  is  far 

superior  to  the  best  hand  work.  The  illustration  ex- 
plains the  Cement  Gun. 


The  Nozzle  Man 


Write  for  our  107 
page  free  booklet. 

Cement-Gun 

Company,  Inc. 

30    Church  Street 
NEW  YORK 


The  Cement  Gun 


Architectural  Bronze  and  Iron 


Illustrating  ornamental  iron  and  steel  folding  storm  sash,  Summer  Cafe,  Chateau  Frontenac,  Quebec, 
facing  Dufferin  Terrace.    Work  includes  eleven  large  panels  of  ninety  folding  steel  doors,  twelve 

small  panels  and  twenty-five  columns. 

Contract  signed  April  20th,  1914,  ornamental  iron  furnished  and  erected  complete  on  June  1st. 


ESTEY  BROS.,  COMPANY 


Canadian  Office  and  Works,  MONTREAL 

Branch  Office* — N.  J.  Dinnen  &  Co.,  Winnipeg,  Calgary,  Vancouver 


Head  Office,  NEW  YORK 

Scott,  Hammond  &  Pratt,  Toronto 
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Announcement  re  Clay  Products  1  onyention    iitv 


The  Clay  Products  Industry  and  Its 
Approaching  Convention 

IT  was  well  written  by  Air.  John  McLeish,  Chief  of 
the  Division  of  Mineral  Resources  and  Statis- 
tics, Ottawa,  in  a  special  number  of  this  journal 
some  time  ago:  "The  utilization  of  the  mineral 
and  material  products  of  the  earth  in  our  present 
scheme  of  existence  may  be  said  to  be  of  as  great  im- 
portance almost  as  the  production  of  food  or  the  act- 
ual means  of  sustaining  life  itself."  The  quotation 
may  be  made  aptly  in  introducing  a  few  thoughts 
about  the  forthcoming  convention  of  the  Canadian  Na- 
tional Clay  Products  Association,  an  announcement  of 
which  is  made  elsewhere  in  this  issue. 

With  clay  one  of  the  most  abundant  of  the  con- 
structional materials  available  in  this  country,  and 
with  the  status  of  the  industry  continually  improving 
as  we  come  to  a  fuller  realization  of  the  wide  range 
and  great  possibilities  of  its  products,  we  must  take 
a  part  in  the  development  of  this  national  association's 
work  and  array  ourselves  on  the  side  of  those  who 
are  seeking  by  revised  specifications  and  the  inter- 
change of  the  best  manufacturing  methods  to  place 
the  clay-working  industry  upon  a  higher  plane. 

The  value  of  the  production  of  clay  products  is 
increasing  by  leaps  and  bounds  each  year  and  never  a 
season  closes  but  additional  evidence  comes  to  band 
as  to  new  or  improved  uses  of  the  material  in  some 
form  of  municipal  or  building  construction.  From 
coast  to  coast,  province  by  province,  brick-making 
and  subsidiary  industries  are  increasing  rapidly,  both 
in  number  and  production,  and  there  is  not  an  engi- 
neer or  contractor  in  the  country  who  can  take  the 
stand — and  maintain  it — that  he  is  not  concerned  witli 
the  work  of  striving  for  higher  standards  in  clay  man- 
u  facturing. 

The  first  thing  to  do  in  approaching  the  question 
of  higher  standards  in  any  industry  is  to  consider  the 
educational  facilities  at  the  disposal  of  those  respons- 
ible for  the  product.  In  the  field  of  clay-working  the 
same  principles  apply  that  govern  all  other  spheres 
"I  activity.  The  finest  violin  in  the  world  would  emit 
nothing  but  discord  were  its  bow  handled  by  un- 
trained lingers — and  it  is  no  less  true  of  clay-work- 
ing: no  matter  how  many  or  how  vast  or  how  excel- 
lent may  be  our  shale  deposits,  resources  and  equip- 
ment, no  matter  what  the  capabilities  ot  the  brick  or 
other  material,  or  what  chemical  and  other  tests  they 
will  survive — if  the  men  in  the  firing  line  of  the  kiln 
and  the  plant  arc  ignorant  of  those  fundamentals  of 
testing  and  chemistry  and  manufacturing  which  are 
essential  to  the  intelligent  performance  of  a  workman's 
or  a  foreman's  part,  mediocrity  or  worse  will  ensue. 

So,  then,  the  question  of  additional  facilities  for 
the  elayworker  is  one  of  the  most  important  before 
this  comparatively  young  association  and  ft  is  a  mat 
ter  which  should  receive  the  support  of  all  those  who 
may  he  in  a  position  to  help  it  forward.  The  Canadian 
National  Clay  Products  Association  have  done  cred- 
itable work  in  this  field,  but  the  sphere  of  activity 
has  been  localized  and  the  rank  and  file  of  the  trade 
thrOUghoul  the  country  remain  untouched.  Much  re- 
mains— practically  all  remains — to  he  done. 

What  the  association  \\\mts  is  more  members, 
more  influence  and  more  money,  and  in  the  interests 
of  all.  whether  clay  workers  or  not,  it  is  to  he  hoped 
that  these  will  be  forthcoming.  In  its  earlv  days  this 
association  experienced  the  general  run  of 'hard'  limes 
that  are  the  common  lot  of  all  beginners,  but  thanks 

to  the  untiring  euergv  of  the  faithful  lew  the  last  two 
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or  three  years  have  raised  the  association  from  a  hand- 
ful of  l>t"U"k  and  tile  makers — with  a  few  machinery  men 
thrown  in — to  a  representative  national  organization 
embracing  nearly  every  branch  of  clayworking  manu- 
facture. 

W  ithout  placing  a  low  estimate  upon  his  prede- 

s  '!  >.  some  of  whom  were  responsihle  ft>r  the  hard- 
esl  of  the  spade  work,  we  cannot  helj)  commending 
especially  the  efforts  of  Mr.  Chas.  A.  Millar,  under 
whose  two  years'  presidency  the  association  has  made 
remarkable  progress.  When  Mr.  Millar  took  the  reins 
of  office  the  affairs  of  the  association  had  been  directed 
by  "men  of  the  old  school" — "old-timers" — "boys  of 
the  old  brigade"— or  any  other  such  expression  that 
may  be  applied  to  a  clique  of  elderly  men  who  do  their 
best  i  ami  a  good  best)  but  succeed  in  restraining  every 
effort  at  expansion,  and  remain  stationary  year  after 
year.  Mr.  Millar,  a  comparatively  young  man,  put 
life  and  energy  into  the  work  and  backed  it  up  with 
the  experience  which  has  made  him  one  of  the  best- 
informed  nun  in  his  trade  today.  The  results  have 
been  gratifying  and  it  is  to  be  hoped  that  he  may  be 
induced  to  remain  in  office. 

It  promises  well  for  the  success  of  the  approaching 
convention  that  due  regard  is  to  be  had  to  the  im- 
portance of  presenting  a  programme  calculated  to  be 
really  attractive  to  the  man  who  takes  convention 
business  seriously  and  hopes  to  gain  from  it  certain 
technical  information  along  the  particular  line  in  which 
he  is  engaged.  Latterly  there  has  been  an  altogether 
too  popular  tendency  to  regard  the  convention  as  a 
holiday  jaunt.  Nothing  is  more  likely  to  spell  ulti- 
mate failure  to  a  trade  or  technical  body  than  to  cater 
primarily  to  those  whose  main  purpose  in  life  is  to 
eat.  drink  and  be  merry.  We  all  know  that  a  con- 
vention without  a  smoking  concert  and  a  banquet 
is  like  an  egg  without  salt,  but  a  convention  without 
a  properly-organized  business  session,  without  care- 
fully-arranged papers  and  discussions,  is  beyond  criti- 
cism and  falls  into  the  by-way  of  disrepute.  Doubt- 
less the  Executive  of  the  Canadian  National  Clay  Pro-" 
ducts  Association  recognize  this  principle  for  they  al- 
readv  announce  addresses  by  such  authorities  as  Pro- 
fessor Baker,  of  Queen's  University,  Dr.  McKay,  of 
the  Toronto  Technical  School,  and  Mr.  A.  F.  Greaves- 
Walker,  ceramic  engineer,  of  Toronto. 

The  announcement  of  the  meeting  comes  in  good 
time,  allowing  a  period  of  preparatory  work  which 
3hould  result  to  good  advantage.  Clay  products  men 
have  reached  that  tide  in  their  affairs  which,  taken  at 
the  flood,  leads  on  to  fortune.  The  "fortune,"  taken 
literally,  may  materialize  slowly  in  view  of  the  de- 
pression brought  about  by  the  present  lamentable  war, 
but  applied  in  the  broader  and  better  sense  the  mean-- 
ing  of  the  word  may  soon  be  realized  in  a  united  in- 
dustry working  together  for  its  own  advancement  and 
technical  attainment,  and  for  the  good  of  all. 

*      *  * 

Mr.  T.  H.  Seidl,  of  Montreal,  the  Canadian  Gen- 
eral Manager  of  Escher  Wyss  &  Company,  is  a  pro- 
nounced optimist  whose  optimism  arises  out  of  many- 
encouraging  orders  and  enquiries  received  since  the 
beginning  of  the  war.  Mr.  Seidl  states  that  while  the 
war  brought  about  the  suspension  of  a  few  contracts 
the  average  has  been  maintained  by  new  business. 
One  of  the  most  important  orders  obtained  recently 
was  for  two  water  turbines  (each  developing  2,300 
h.p.)  for  the  Ontario  Hydro-electric  Power  Commis- 
sion at  Eugenia  Falls,  Ont.  The  firm  has  quite  a  num- 
ber of  smaller  contracts  on  hand  and  there  has  been 


an  actual  increase  in  the  number  of  enquiries  since  the 
war.  This  is  explained  in  a  measure  by  the  fact  that 
the  company's  headquarters  (Zurich,  Switzerland)  are 
located  in  a  neutral  country,  but  in  any  case  it  points 
to  business  to  be  obtained.  The  Montreal  office  of 
this  linn,  of  which  Mr.  Seidl  is  in  charge,  has  juris- 
diction over  the  business  of  Canada,  Newfoundland 
and  the  United  States. 

*  *  * 

The  A.  B.  Ormsby  Company,  Limited,  Toronto, 
state  that  there  have  been  imported  from  German  mills 
through  agents  in  Montreal  and  New  York  large  quan- 
tities of  hot  rolled  steel  sections  for  use  in  the  build- 
ing of  steel  cornices  for  exterior  and  interior,  steel  stair 
risers  and  stringers,  hand  rails  for  stairs  and  balconies, 
steel  sections  for  balustrades,  newel  posts,  steel  jambs, 
steel  trims.  The  company  say  that  they  are  in  a  posi- 
tion to  substitute  for  all  of  this  material,  steel,  cold 
rolled  steel  sections  and  mouldings  in  any  design  and 
in  any  gauge  up  to  No.  11,  which  is  equal  to  one- 
eighth  inch  in  thickness. 

*  *  * 

The  Australian  importations  of  Portland  cement  in 
1913  were  2,511,828  cwt.  (112  lbs.)  valued  at  £264,251, 
of  which  Germany  supplied  £159,969,  Belgium  £17,- 
131,  and  Austria  £2,168.  The  cement  is  packed  in 
paper-lined  casks  containing  about  350  pounds.  Un- 
der the  general  tariff  the  duty  is  24  cents  per  112 
pounds,  and  the  preferential  duty  to  the  United  King- 
dom only  is  18  cents  per  112  pounds.  Particulars  con- 
cerning the  chemical  composition  of  cement  used  by 
such  large  buyers  as  the  Victorian  Government  rail- 
ways can  be  obtained  by  interested  manufacturers  up- 
on application  to  the  Department  of  Trade  and  Com- 
merce, Ottawa.  The  Victorian  railways  invited  ten- 
ders, returnable  in  September,  for  28,000  casks  of  ce- 
ment. Local  representation  is  absolutely  necessary 
for  this  trade,  owing  to  the  short  notice  of  tenders 
and  on  account  of  conditions  of  delivery.  Canadian 
cement  manufacturers,  favorably  situated  for  making 
shipment,  should  endeavor  to  obtain  a  portion  of  this 
business.  Brands  should  be  registered,  and  prompt 
measures  taken  for  the  submission  of  samples  to  the 
principal  Australian  importing  centres  to  ensure  Can- 
adian cement  being  tested  and  placed  upon  "the  list 
of  manufacturers"  acceptable  to  the  various  govern- 
ment departments  and  other  large  users. 

*  *  * 

Wire  netting  varying  in  mesh  from  Y%  inch  to  4 
inches,  and  made  of  wire  from  22  to  16  gauge,  is  a 
feature  of  Australian  trade.  Much  of  this  netting  is 
for  rabbit-proof  fencing.  The  sizes  of  the  rabbit-proof 
netting  in  chief  demand  are : — 


Width 

Mesh 

Gauge 

Length 

36  inches 

1J4  inches 

18  and  17 

100  yards 

42  " 

VA  " 

18    '••  if 

100  " 

36  " 

18  17 

100  " 

42    "  ■ 

iy2  '"  »: , 

18  17 

100  " 

36  " 

itt  " 

18  17' 

100  " 

42  " 

iy&  " 

is  .'»wi 

100  " 

Probably  the  best  selling  lines  are  42  in.  x  18  and  17 
gauge,  and  42  in.  x  l/2  in.  x  1  8and  17  gauge.  Rabbit 
proof  netting  is  also  manufactured  in  Australia,  and 
if  the  finished  netting  for  export  is  not  attractive  to 
Canadian  manufacturers  there  is  also  a  market  for 
the  wire  required  by  makers  of  netting  within  the 
Commonwealth. 
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The  Greater  Winnipeg  Water  Supply  from 

Shoal  Lake 


Specially  contributed  by  D.  McLean 


THE  Greater  Winnipeg  Water  District,  com- 
prising the  city  of  Winnipeg,  the  city  of  St. 
Boniface,  and  all  or  portions  of  five  other 
municipalities  surrounding  the  city  of  Win- 
nipeg, was  created  by  Act  of  the  Legislative  Assembly 
of  Manitoba  assented  to  on  February  15th,  1914. 
Clause  No.  5  of  this  Act  states  "The  objects  of  the 
Corporation  shall  be  the  supplying  of  water  from  any 
permanent  source,  whether  within  or  without  the  pro- 
vince, for  the  use  of  the  inhabitants  of  the  said  Dis- 
trict, for  all  purposes." 

Under  the  powers  granted  by  the  Act,  the  District 
chose  Shoal  Lake,  a  portion  of  the  watershed  of  the 
Lake  of  the  Woods,  as  its  source  of  supply.  In  or- 
der to  take  advantage  of  the  gross  difference  in  eleva- 
tion between  Shoal  Lake  and  Winnipeg  (294  feet), 
it  was  decided  to  construct  a  gravity  system  of  sup 
ply.  On  October  1st,  1913,  a  by-law  was  passed  au- 
thorizing the  expenditure  of  $13,500,000  for  the  sup- 
ply of  85,000,000  Imperial  gallons  daily. 

The  main  engineering  features  of  the  system, 
which  is' some  97.2  miles  in  length,  comprise: — (l)'a 


construction  railway  with  102.4  miles  of  track,  includ- 
ing nine  sidings,  spins  to  gravel  pits  and  yards;  (2)  a 
dyke  and  channel  at  Indian  Bay  for  the  diversion  of 
the  Falcon  River  into  Snowshoe  Bay;  (3)  a  concrete 
cut-and-cover  aqueduct  and  works,  eighty-five  miles 
in  length  from  the  intake,  Indian  Bay,  to  a  future 
reservoir  site  southeast  of  Transcona  ;  (4)  9.8  miles  of 
60-in.  steel  pipe  between  this  reservoir  site  and  the 
Red  River;  (5)  a  tunnel  under  the  Red  River;  (6)  2.3 
miles  of  forty-eight  inch  cast  iron  pi pc  between  the 
Red  River  and  McPhillip's  Street  Reservoir. 

In  order  to  carry  forward  this  work  the  following 
appointments  were  made  after  the  passing  of  the  by- 
law :  Mr.  S.  H.  Reynolds,  C.E.,  Chairman  of  Commis- 
sioners; Air.  J.  H.  Ashdown,  Commissioner  (without 
remuneration);  Mr.  James  II.  Fuertes,  Consulting  En- 
gineer, and  Mr.  W.  G.  Chace,  Chief  Engineer. 

Five  survey  parties  were  speedily  placed  in  t In- 
field for  the  location  of  the  aqueduct  line  and  a  large 
office  staff  was  organized  for  the  necessary  work  on 
design.  The  location  survey  work,  which  was  pushed 
to  completion  by  the  end  of  February,  1(M4,  included 
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Construction  railway    Brokenhead  River  Bridge. 


some  380  square  miles  of  topography,  362  miles  of 
transit  lines.  1,317  miles  of  levels,  95  miles  of  precise 
levels,  1 1.545  feet  of  soundings  at  Indian  Bay  and  3,897 
feet  of  test  boring  along  the  line,  with  7,445  feet  at 
Indian  Bay. 

Construction  Railway. — The  located  line  of  the 
aqueduct  runs  south  of  the  Canadian  Pacific  and  Na- 
tional Transcontinental  Railways  and  north  of  the 
Canadian  Northern  Port  Arthur  line,  through  an  un- 
developed section  of  the  country.  In  order  to  bring 
in  the  supplies  and  machinery  required  for  the  aque- 
duct construction,  it  was  necessary  to  build  a  railroad 
along  the  aqueduct  right-of-way,  This  road,  which  is 
now  in  process  of  construction,  is  of  standard  gauge, 
with  60-lb.  rails  and  substantial  road  bed.  Including 
yards,  spurs  to  gravel  pits  and  sidings,  tnere  will  be  in 
all  about  102.4  miles  of  track.  The  maximum  grade  is 
0.5  feet  per  100  feet  and  the  maximum  curvature  is 
four  degrees.  The  aqueduct  contractors'  working 
tracks  will  be  located  between  the  railway  and  the 
trench.  It  will  cost  approximately  $1,200,000  and  it  is 
being  built  by  the  Northern  Construction  Company, 
of  Winnipeg.  It  will  include  in  its  construction  the 
following  materials :— 9,671  gross  tons  of  60-lb.  steel 
rails,  65,652  angle  bars,  136,315  bolts,  1,158,560  spikes, 
and  284,580  ties. 

The  clearing  of  the  right-of-way  was  done  by  E.  J. 
Bawlf,  of  Winnipeg.  This  work  cost  $79,360.34  and 
comprised  : — clearing,  2,586  acres  ;  salvage,  7,900  cords 
of  wood,  349,000  lineal  feet  poles,  14,467  fence  posts. 

A  telephone  line  has  been  completed  by  the  Dis- 


Falcon  River  dyke,  about  half  completed.    Looking  from  scow  to  north  shore. 

trict  from  Winnipeg  to  Indian  Bay.  Residences  have 
been  erected  for  the  engineers.  Offtake  drainage 
ditches  have  been  dug.  Roads  have  been  built  and 
other  small  works  have  been  carried  forward  to  pre- 
pare for  the  aqueduct  construction. 

Falcon  River  Diversion  Dyke  and  Canal. — The  wa- 
ter of  the  Falcon  River,  which  drains  about  fifty  square 
miles  of  muskeg  area  into  Indian  Bay,  is  dark-colored 
and  requires  some  time  to  clear  itself,  through  the 
natural  agencies,  wind  and  waves.  To  give  the  ele- 
ments time  to  act  on  this  water  before  it  could  pos- 
sibly reach  the  intake,  a  dyke  and  canal  are  being  pro- 
vided to  divert  the  Falcon  River  into  Snowshoe  Bay. 
Tomlinson  and  Fleming,  who  have  the  contract  for 
this  work,  have  nearly  completed  the  dyke,  which  is 
some  7,500  feet  long  and  contains  some  250,000  yards. 
They  have  also  finished  the  work  on  a  temporary 
canal.  The  method  of  depositing  the  material  in  the 
dyke  by  use  of  dinky  engines,  four-yard  Western  side 
dump  cars  and  scow,  proved  rapid  and  economical. 

Concrete  Aqueduct. — The  aqueduct,  85.04  miles  in 
length,  has  been  designed  for  a  minimum  rated  capa- 
city of  85,000,000  Imperial  gallons  per  day.  It  will  be 
built  of  concrete  and  will  be  reinforced  where  under 
pressure  or  at  other  required  points.  The  standard 
sections  are  arch  or  horseshoe-shaped  for  the  gravity 
flow  portions  and  circular  for  the  parts  of  the  line 
under  pressure.  There  will  be  five  depressed  sections 
at  river  crossings,  eight  blow-offs  and  weirs,  and  two 
venturi  meters.  The  average  gradient  is  0.62  per  1,000 
feet,  the  lightest  0.11  feet  per  1,000  feet,  and  the  heavi- 


Circular  pressure  section.  Arch  section. 

Test  aqueduct  sections. 
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Test  aqueduct  sections. 


est  1.54  feet  per  1,000  feet.  The  table  at  the  bottom 
of  the  page  gives  the  various  gradients  together  with 
sizes  of  the  aqueduct  section. 

Contracts  for  the  construction  of  this  aqueduct  have 
been  let  to  the  following  concerns: — 


Reinforcing  steel  lbs.  5,344,000 

Cast  iron  and  steel  lbs.  71,000 

Cast  iron  pipes  lbs.  29,500 

Cast  iron  gates   185.200 

Cement  (not  included  in  the  above  contracts)  bbls.  500,000 


J.  H.  Tremblay  Company,  Limited 

Thomas  Kelly  &  Sons  

Northern  Construction  Company 
and 

Carter- Halls-Aldinger  Company 


Contract  No. 

30 

31 
(32 

33 
1 34 


Contract 

Station  to 

Section. 

Station. 

Mile?. 

Amount. 

Prairie 

656  +  50  to  1718  -(-  00 

20 

15 

$  945,945 

Broken head 

1718  +  00  to  2655  +  98 

17 

75 

1,301,485 

Whitemouth 

2655  +  98  to  3617  +  00 

18 

20 

$1,268,680 

Birch 

3617  +  00  to  4466  +  50 

16 

10 

1.137,010 

Summit 

4466  +  50  to  5148  +  60 

13 

00 

1,489,520 

Total 

$6,142,640 

This  work  will  include  the  following  quantities  of 
material : — 

Yards 

Top  soil  excavation  ...    171,000 

Karth   1,988,000 

Rock   20,300 

 2,179,300 

Foundation,  embankment  and  refill   284,000 

Concrete: 

Aqueduct    349,000 

Culverts,  etc   5,085 

 -  354,085 

Lumber                                             M.F.B.M.  12,475 


The  cement,  sand  and  gravel  will  be  furnished  by 
the  District.  At  present  tests  arc  being  made  relative 
to  the  best  aggregate  available  from  the  various  gravel 
pits  owned  and  leased  by  the  District,  to  be  used  for 
the  concrete.  This  sand  and  gravel  will  be  excavated 
from  the  District's  gravel  pits  by  means  of  a  steam 
shovel  and  will  be  put  through  a  screening  and  crush- 
ing plant,  screened  to  several  sizes  and  remixed,  after 
which  it  will  be  hauled  to  the  work  by  daily  supply 
trains  operated  by  the  District  or  under  contract. 

Four  seasons  will  be  required  to  complete  the 
work  on  the  aqueduct  contracts. 

Prospective  Contracts.    While    the    largesl  con- 


Aqueduct  Sections    Deacon  to  Indian 

Bay 

from  sta. 

To  Mia. 

IiOllUt  ll 

in  Foot 

Length 

in  Mile- 

A  <  |ii  oil  m  l 
Section 

Slope  in  Foot 
per  (.000  Feet 

Remarks 

658 

4-  60 

000  4-  00 

24.1  to 

4 . 572 

8'-0"  Diam. 

Contains  Venturi  Meter. 

900 

\  on 

1234  4  00 

33.400 

6 . 326 

8'-«"  X  7'-4$<h" 

.30 

1234 

4-  00 

I7IH   |  00 

48,400 

9. 167 

«'-4>i"  x  5'-4J4' 

1 . 537 

17IM 

f-  00 

20H0  4  00 

36,200 

6.856 

B'-SJ^"  x  7'  0" 

1080 

4  00 

2220  4  00 

I  1,000 

2.651 

7'-ft"  Diam. 

Depressed  Section    Brokenhead  River  Crossing 

2220 

4-  00 

2055  4  9H 

13,598 

8 . 257 

7'-4"  x  6'-2J4" 

.711 

8605 

f-  «H 

2055  4  08 

80,000 

5 . 682 

T-T/i"  x  6'-5}'.j' 

.  60 

2955 

4-  98 

3710  4  30 

70,032 

1 1 . 400 

T-!i'/j"  x  fi'-V/j' 

,084 

Contains  Depressed  Section  at 
Whitemouth  River  Crossing. 

::7n; 

+  30 

3816  4  30 

10.000 

1  .894 

6'-7"  x  5'-0J4" 

1  .29 

3816 

+  80 

1061  4  77 

24,547 

1  649 

V-lX'/l"  x  fl'-Hj^' 

Contains  Depressed  Section  at 
lurch  River  Crossing. 

1061 

4592  f  60 

53,083 

10  1)5  1 

B'-0"  x  7'-4-Sjl" 

,  30 

Contains  Depressed  Section  at 
HoKKy    River    Crossings  Nov 
l  .iud  2. 

1592 

|  60 

1701    \  60 

1  0,900 

2 . 064 

8'-io;.i"  x  7'-5$i' 

1701 

\  60 

IBlfl  (  80 

1  1 . 1 00 

2.  102 

IO'-9"  X  9'-0" 

IHI2 

4  60 

51 50  |  in 

Total  Length 

33,750 
"449,150 

6 . 392 
85.066 

IO'-9"  x  9'-0" 

1  1 

Contains     Venturi     Meier  at 
Falcon  River  Crossing, 
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tracts  have  been  lei  on  this  work  there  still  remains 
the  following  work  for  which  tenders  will  be  called 
in  due  time: — 

K-t  minted  ( lost  in  Consult- 
^  Otk  Kiifrineor's  Koport. 

Intake  at  Indian  Bay  ,$  50,000.00 

••.ii-in  .-tril  pipe  line  From  Transcona  to  Red  River  8<)(>,400.oo 

Tunnel  under  Red  River   129,900.00 

4S-in.  cast  iron  pipe  line  from  Red  River  to  Mc- 

Phillip's  reservoir   278,200.00 


$1,354,500.00 

In  addition  there  will  he  equipment  Eor  the  rail- 
way, gravel  plant  and  other  small  items. 

Financial  arrangements  have  been  made  through 
the  Hank  of  Montreal  fiscal  agents  for  the  District  by 
a  Committee  of  the  Water  Board  headed  by  Mayor 
Deacon.    These  will  provide  some  $4,000,000  in  all, 


the  funds  necessary  for  the  work  completed,  the  work 
in  hand  and  that  to  be  carried  out  next  year.  Arrange- 
ments have  also  been  made  with  a  view  to  the  require- 
ments of  the  succeeding  years. 

The  first  year  closes  on  the  Greater  Winnipeg  Wa- 
ter Supply  with  the  work  well  up  to  schedule.  Dur- 
ing the  period  much  has  been  accomplished.  Per- 
mission to  divert  water  from  the  Lake  of  the  Woods, 
which  ensures  a  plentiful  supply,  has  been  obtained 
from  the  International  Joint  Commission.  A  broad 
enumeration  of  the  efforts  put  forth  this  year  towards 
carrying  this  enterprise  to  a  successful  completion 
may  be  stated  as  follows :  surveys  ;  title  to  land  for 
right-of-way,  gravel  pits,  etc.;  design  of  aqueduct 
structures ;  construction  of  railway ;  construction  of 
dyke  and  canal;  and  last,  but  not  least,  the  financing 
of  the  scheme. 


Cost    of    Collecting,   Hauling,  Transferring 
and  Transporting  Refuse  Materials 

By  Samuel  A.  Greeley 


ONE  of  the  most  important  elements  in  the  col- 
lection, haul,  transfer  and  transportation  of 
refuse  materials  is  the  cost.  Many  local  fac- 
tors enter  into  the  cost  element,  and  unless 
these  are  considered  and  understood,  the  cost  data  are 
misleading.  Standard  forms  for  recording  cost  data 
of  refuse  collection  are  not  used  extensively,  so  that 
the  data  presented  should  not  be  taken  without  quali- 
fication. In  all  cases,  reference  should  be  made — if 
possible — to  the  original  source  of  the  information. 
Methods  of  analyzing  the  cost  of  various  parts  of  the 
service  are  given,  followed  by  the  actual  cost  data. 

ELEMENTS  OF  COST 

The  elements  of  the  cost  of  each  part  of  the  col- 
lection service  can  be  studied  advantageously  by  the 
following  method.  The  unit  quantities  used  in  the 
computations  were  assumed  for  certain  local  condi- 
tions and  will  not  necessarily  apply  everywhere.  They 
are  presented  here  to  illustrate  the  method  of  analysis. 

Loading. — The  cost  of  loading  will  vary  with  the 
character  of  the  material,  the  district  served,  the  sea- 
son of  the  year,  the  unit  cost  for  labor  in  each  locality 
and  other  local  conditions.    The  method  for  loading 


garbage  follows : — 

(a)  Number  of  people  per  house  or  per  collection 
made   n> 

(b)  Number  of  minutes  required  to  make  one  collec- 
tion or  to  give  service  to  ten  people    1 

(c)  Interval  of  days  between  collections   2 

(d)  Capacity  of  garbage  wagons  in  tons'    2 

(e)  Quantity  of  garbage  produced  in  tons  per  1,000 
population  per  day   0.273 

[it  Quantity  of  garbage  after  two  days'  interval  be- 
tween collections,  tons  per  1,000  population  per 

 '.   0.54fj 


(%)  To  make  collections  from  1,000  people  requires 
100  collections,  taking  100  minutes'  time  

( h )  Time  in  minutes  required  to  load  a  wagon  with 
two  tons  of  garbage  in  accordance  with  the  data 

2 

above  equals    x  100    367. 

0 . 546 

(i)  The  time  required  for  loading  is  thus  6.1  hours. 
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If  the  cost  of  the  team,  wagon  collector  be  taken 
at  75c  per  hour,  the  cost  for  loading  one  two-ton 
wagon  will  be  $4.57  and  the  cost  per  ton  for  load- 
ing garbage  ($2.28)   2.28 

The  analysis  can  be  applied  to  the  loading  of  ashes, 
rubbish,  mixed  refuse  or  any  refuse  material,  if  the 
proper  unit  quantities  and  basic  data  be  first  deter- 
mined. The  cost  per  ton  for  loading  other  refuse  ma- 
terials in  accordance  with  assumed  data  will  be  as 
follows : — 

Materials  Cost  of  Loading  Per  Ton 

Ashes    $0.4ir> 

Rubbish   2.62 

Mixed  refuse   0.56 

Motor  Trucks. — The  cost  of  loading  a  motor  truck 
can  be  studied  in  a  similar  way.  The  cost  of  operation 
will  be  greater  per  hour  and  the  rate  of  loading  will 
have  to  be  increased  proportionately  to  make  the  cost 
compare  with  loading  a  team  wagon.  The  cost  of  haul 
by  motor  truck  will  be  less. 

The  use  of  motor  trucks  in  refuse  collection  ser- 
vice will  increase.  A  relatively  high  loading  cost  can 
he  reduced  by  limiting  the  motor  truck  to  transporta- 
tion after  the  loading  of  the  wagons  by  the  so-called 
traction  and  trailer  system  now  being  tried  on  a  large 
scale  in  New  York  City  and  used  in  quite  a  number  of 
European  cities. 

Hauling. — The  refuse  material  loaded  in  the  collec- 
tion wagon  must  be  hauled  to  the  transfer  station  or 
place  for  final  disposal.  This  will  be  done  by  horse- 
drawn  vehicle  or  by  motor.  The  length  of  haul  will 
he  from  the  point  of  last  collection  to  the  place  of 
final  delivery.  This  distance  or  haul  must  be  covered 
twice  for  each  complete  load. 

The  cost  of  haul  will  depend  on  the  rate  of  travel, 
the  weight  of  the  load  and  the  cost  of  the  team  and 
the  driver,  or  motor  and  mechanic.    The  cost  of  team 
haul  may  be  analyzed  as  follows: — 
ASSUMED: 

Miles  an  Hour 


Rate  of  travel    3.0 

Cost  of  outfit   0.75 

Cost  per  mile  travel   0.25 

Cost  per  mile  haul   0.50 

Cost  per  ton  mile  haul  with  a  two-ton  load..  0.25 
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The  cost  of  haul  by  gasoline  or  motor  truck  may 
be  analyzed  as  follows : — 

ASSUMED: 

Miles  an  Hour 


Kate  of  travel   6.0 

Cost  of  outfit    $2.40 

Cost  per  mile  travel   0.40 

Cost  per  mile  haul   0.80 

Cost  per  ton-mile  haul  with  a  live-ton  load..  0.16 


The  rate  of  travel  will  vary  considerably  from  dif- 
ferent sections  of  a  large  city,  being  slower  through 
streets  congested  with  a  large  volume  of  traffic,  in 
such  districts  collection  work  should  be  done  at  night 
or  during  the  early  morning  hours. 

Transfer  Stations. — The  operation  of  transfer  sta- 
tions should  also  be  considered  as  a  part  of  the  cost  of 
transportation.  A  transfer  station  to  handle  600  cubic 
yards  a  day  or  375  tons  may  cost,  depending  upon  type 
of  building  and  local  conditions,  about  $50,000,  includ  - 
ing land  in  a  fairly  well-built-up  section. 

The  annual  cost  of  operation  may  be  estimated  as 
follows : — 

Interest  at  5  per  cent  $2500.00 

Depreciation  of  plant   1250.00 

Labor — 

1  Foreman   1200.00 

4  Laborers   3600.00 

Repairs  and  supplies   2500.00 


Total  $10800.00 

This  is  equivalent  to  a  cost  of  9.4c  per  ton. 

The  cost  of  transportation  of  refuse  from  the  trans- 
fer station  to  the  place  of  final  disposal  depends  upon 
the  method  used.  The  cost  for  several  methods  is  dis- 
cussed below. 

Trolley  Transportation.  Assume  a  typical  transfer 
station  receiving  600  yards  of  refuse  material  a  day. 
Assume  trains  to  be  made  up  of  one  motor  car  which 
carries  no  load  and  two  trailers.  Assume  each  trailer 
to  have  a  capacity  of  25  cu.  yds.  To  move:  600  cubic 
yards,  24  trailer  loads  are  required,  if  the  place  of 
disposal  be  so  located  that  each  train  can  make  two 
trips  ;i  day,  six  trains  will  be  required.    Assume  that 


three  motors  can  handle  the  six  trains.  The  daily 
cost  of  operation  will  then  be : 

Motor  cost,  three  at  $25.00  to  $75.00  a  day 

Trailers,  twelve  at  ...  -.   6.00  to   72.00  a  day 


Total  1-17.00 

If  the  600  cu.  yds.  of  refuse  weighs  375  tons,  the 

cost  of  trolley  transportation  will  be  40c  per  ton. 
Barge  Transportation. — A  good  serviceable  tug  will 

cost  about  $30,000  and  deck  scows  about  $7,000  each. 

The  annual  cost  of  operating  a  fleet  may  be  as  fol- 


lows : — 

Annual  Cost  of  Tug: 

Interest  at  5  per  cent  $1500.00 

Depreciation  on  15-year  life   1389.00 

Labor: — 

Captain    $2100.00 

Engineer    1800.00 

Fireman  1000. 00 

Deck  hands   1800. 00 

 $0700 . 00 

Repairs    2500.00 

Fuel   3500.00 

Supplies   1000.00 

Insurance    200.00 


Total  $10789.00 

Annual  cost  of  Barge: 

Interest    $350.00 

Depreciation   324.00 

Deck-hands   1800. 00 


$2,474.00 

Assume  that  1  tug  serves  4  barges  $9890.00 


Total  annual  cost  of  fleet  $20,085.00 


If  each  barge  makes  one  trip  a  day,  carrying  100 
tons  of  refuse,  the  cost  per  ton  amounts  to  22c.  In 
like  manner  the  elements  of  cost  can  be  determined 
for  other  methods  of  transportation. 

Steam  Railroad  Transportation. —  The  cost  of 
transportation  by  steam  railroads  depends  principally 
upon  the  switching  charge.  These  will  range  from 
$5  to  $15  a  car.    A  car  will  hold  about  40  tons  of  gar- 
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bage,  50  that  the  switching  charge  will  average  about 
20c  per  ton. 

Available  Collection  Costs.  Actual  cost  data 
should  be  studied  to  check  the  costs  estimated  above, 
but  these  are  not  available  for  a  la  rye  number  of 
cities.  The  costs  for  collection  service  are  generally 
recorded  t<>  include  both  loading  and  hauling  in  one 
figure,  while  costs  oi  transportation  arc  frequently 
given  separately.  The  cost  data  for  some  cities  in 
which  the  itemized  cost  of  collection  is  available  have 
been  summarized  in  the  following  tables: 

Chicago  Data. — Jacobs  &  Senfield  have  made  a 
careful  analysis  of  the  cost  of  collecting  garbage  and 
ashes,  the  rubbish  in  Chicago.  This  data  is  compiled 
in  excellent  detail  and  accuracy.  The  average  costs  for 
the  live  years — 1908  to  1912 — are  given  in  table. 

Average  Cost  of  Refuse  Collection 

(Loading  and  Hauling) 
Chicago,  111. 

Cost  Per  Cu.  Yd. 
Year        Cost  Per  Ton  of  Garbage      Ashes  ahd  Rubbish 

1908  $3.78  $0.56 

1909  3.76  0.57 

1910  3.43  0.59 

1911  3.19  0.62 

1912  3.20  0.60 

If  ashes  and  rubbish  together  weigh  1,000  lbs.  per 
cu.  yd.  the  cost  of  collection  per  ton  amounts  to  $1.20. 

IMPROVED  METHODS  FOR  RECORDING 
COST  DATA 

The  value  of  unit  cost  data  for  loading,  hauling, 
transferring  and  transporting  refuse  materials  should 
be  realized  by  city  officials.  Accurate  records  should 
be  kept  and  published  in  similar  forms  in  different 
cities,  so  that  comparisons  can  be  made  and  a  check 
secured  on  the  efficiency  of  the  local  work.  The  total 
costs  should  be  decided  and  recorded  in  accordance 
with  the  details  discussed  to  show  the  cost  of  each 
element  of  the  work. 


Drainage  Structures 

By  W.  E.  Atkinsont 

DRAINAGE  structures,  like  many  other  features 
of  highway  construction,  require  the  consid- 
eration of  many  factors  in  determining  the 
type  and  character  of  construction  adaptable 
to  any  particular  location,  or  in  determining  a  uniform 
standard  or  design  to  be  used  throughout  any  particu- 
lar proposed  highway  project.  Inasmuch  as  road  con- 
struction together  with  drainage  structures  are  more 
or  less  problems  to  be  solved  by  every  State  or  high- 
way commission  to  meet  local  conditions,  I  shall  not 
attempt  to  set  forth  any  rules  or  plans  governing  the 
type  or  construction  of  all  drainage  structures,  but 
merely  present  to  you  some  of  the  general  methods, 
factors  and  policies  governing  the  construction  of  such 
drainage  structures  in  Louisiana,  under  the  supervi- 
sion of  its  highwray  department. 

In  determining  the  length  of  bridges  and  spans  be- 
tween bents  and  piers  and  the  size  of  culverts,  con- 
sideration is  given  to  the  maximum  rainfall,  amount 
of  run  off,  average  slope  of  ground  of  drainage  area, 
seepage,  etc.,  as  included  in  the  same  factors  govern- 
ing similar  structures  under  railroad  construction. 
After  determining  the  required  opening  for  waterway, 
the  factor  governing  the  required  strength  or  carry- 
ing power  of  the  structure  is  determined,  so  far  as  it 
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is  possible,  upon  the  maximum  load  the  structure  is 
likely  to  be  submitted  during  its  bonded  life.  As  to 
the  bonded  life  of  structures  of  this  character,  it  is 
figured  that  they  should  last  until  bonds  or  taxes  voted 
for  the  construction  of  same  are  retired,  all  structures 
being  computed,  however,  to  safely  carry  a  minimum 
live  load  of  not  less  than  ten  tons,  plus  50  per  cent, 
impact  and  a  factor  of  safety  of  four. 

It  has  been  the  policy  of  the  highway  commission 
of  Louisiana  to  construct,  wherever  funds  and  condi- 
tions will  permit,  permanent  structures  and  adopt  uni- 
form and  standard  plans  for  bridges  and  culverts  for 
any  particular  highway  project,  however,  oftentimes 
different  designs  are  necessary  to  meet  existing  con- 
ditions, the  type  and  design  of  bridges,  whether  they 
be  of  wood,  concrete,  or  masonry,  etc.,  are  determined 
largely  by  the  amount  of  funds  available,  and  the  char- 
acter and  nature  of  soil  for  foundation. 

Due  to  the  alluvial  character  of  the  soil,  with  the 
exception  of  some  sections  in  the  northern  part  of  the 
State,  there  are  instances  where  it  is  not  safe  nor 
economical  to  construct  the  arch  type  of  concrete 
bridges ;  even  with  some  of  our  girder  and  slab  bridges, 
it  oftentimes  becomes  necessary  to  provide  pile  found- 
ations for  the  piers,  abutments  and  wing  walls.  In 
some  places  it  is  necessary  that  these  piles  be  of  con- 
crete instead  of  wood  on  account  of  many  reclamation 
projects,  now  under  way,  lowering  the  ground  water 
which  would  become  detrimental  to  the  latter  type 
of  construction. 

We  have  found  it  advantageous  and  economical 
to  provide,  where  conditions  will  permit,  a  uniform 
design  for  all  drainage  structures,  especially  for  those 
of  concrete  construction,  that  the  contractor  may  use 
the  same  drainage  forms  over  and  over,  permitting 
thereby  much  lower  bids  per  cubic  yard  on  such 
work  than  otherwise  under  a  system  of  non-uniform 
standard  designs  for  such  structures,  and  in  addition, 
many  times  permitting  without  greater  cost,  greater 
waterway  opening  than  theoretically  computed,  result- 
ing in  a  larger  factor  of  safety,  and  often  providing  for 
some  unprecedented  rainfall  or  cloudburst  not  antici- 
pated. In  addition  to  concrete  bridges,  the  depart- 
ment is  building  many  wooden  bridges,  both  of  creo- 
soted  and  uncreosoted  materials,  this  character  of  con- 
struction predominating  in  some  parishes  due  to  lack 
of  funds  for  more  permanent  construction. 

The  department  has  installed  several  types  of  cul- 
verts, that  of  vitrified  clay,  cement,  concrete,  cast  iron, 
wood,  corrugated  galvanized  iron,  etc.,  the  type  of  con- 
struction being  governed  by  the  available  funds  and 
topographical  features  together  with  character  of  soil 
encountered  in  foundation,  however,  where  practicable, 
concrete  has  always  been  recommended. 

At  many  places,  however,  we  have  found  it  im- 
practicable and  not  economical  to  use  concrete  cul- 
verts and  others  of  a  monolithic  character,  especially 
in  some  of  the  bayous  and  coulees.  In  one  place  in 
particular,  it  is  recalled,  where  the  foundation  in  one 
bayou  was  so  poor  that  a  strip  2  inches  by  2  inches  by 
16  feet  was  pushed  down  its  full  length  in  the  bottom 
of  the  bayou,  and  could  have  been  pushed  farther  if 
the  strip  had  been  longer.  This  bayou  was  250  feet 
wide  across  the  top  and  25  feet  deep,  and  the  only 
opening  necessary  was  that  of  an  equalizer  with  an 
area  of  some  28  square  feet  to  be  filled  over  with 
earth,  thereby  making  a  bridge  of  earth  and  of  an 
equalizer.  The  equalizer  installed  at  this  particular 
location,  was  a  te^i  gauge  6  feet  diameter  corrugated 
galvanized  iron  pipe  culvert.  The  entire  cost  of  this 
combination  bridge,  if  it  may  be  so  termed,  amounted 
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to  $2,059.27,  including  an  item  of  $215.73  for  riprap, 
whereas  to  have  bridged  the  bayou  with  concrete,  or 
to  have  attempted  to  build  a  concrete  culvert,  would 
have  made  the  cost  very  much  in  excess  of  this 
amount.  The  only  weak  point  I  see,  relative  to  this 
construction,  is  the  more  or  less  uncertainty  as  to  the 
lasting  qualities  of  the  culvert  from  corrosion.  This 
is  stated  merely  to  show  some  of  the  conditions  that 
have  to  be  met  in  Louisiana. 

Due  to  debris,  drift  wood,  and  other  extraneous 
matter,  our  highway  department  has  adopted  a  policy 
not  to  install  any  culverts  of  less  than  18  inches  in 


diameter  where  possible,  it  preferring  that  they  should 
be  not  less  than  24  inches  in  diameter. 

No  doubt  many  of  you  will  take  issue  with  me  on 
this  point,  but  my  experience  has  been  that  culverts 
of  these  sizes  have  proven  more  satisfactory  and  given 
better  service,  requiring  less  maintenance  both  for 
road  and  culvert  at  such  places  than  when  culverts 
are  ample  to  carry  the  water,  due  to  the  ineffectiveness 
of  the  latter  from  drift  choking  and  filling  them  up. 

I  have  yet  to  find  my  first  culvert  that  is  too  large 
for  the  amount  of  water  and  rainfall  to  be  drained, 
but  many  have  I  found  that  were  too  small. 


The  Maintenance  of  Earth  Roads 

By  Ceorge  W.  Cooleyt 


WE  all  know,  either  through  our  own  experi- 
ence or  from  the  experience  of  other  invest- 
igators, that  the  economic  value  of  a  high- 
way depends  to  a  great  extent  on  its  sur- 
facing, and  the  care  with  which  that  surfacing  is  kept 
up.  The  nature  of  the  material  used  for  surfacing,  its 
value  as  to  hardness,  toughness  and  its  recementing 
quality  is  generally  determined  from  the  conditions  of 
each  individual  case,  but  one  factor  remains  forever 
the  same,  one  rule  must  be  continually  in  force,  and 
that  is  a  continuous  and  thorough  system  of  repairs 
and  maintenance.  Without  the  careful  carrying  out  of 
such  a  rule,  the  best  of  roads  will  deteriorate,  the  cost 
of  transportation  will  become  greater  with  each  day's 
neglect,  and  our  road  will  become  a  liability  instead 
of  an  asset.  By  far  the  greater  proportion  of  our 
roads,  especially  those  in  States  having  a  large  mile- 
age and  a  moderate  road  fund,  are  the  common  ordin- 
ary earth  roads  cither  built  entirely  from  the  material 
at  hand  or  covered  when  permissible,  with  a  surfacing 
"t"  gravel,  sand,  stone  or  clay,  as  necessities  warrant, 
Or  conditions  permit. 

In  the  consideration  of  this  subject,  it  is  presumed 
that  the  fundamental  principles  of  road  construction 
have  been  followed,  i.e.,  that  an  ample  drainage  system 
has  been  provided,  and  that  the  subgrade  or  founda- 
tion has  been  built  up  without  the  use  of  perishable 
material.  Unless  our  road  has  been  so  primarily  con- 
structed, weak  spots  will  develop  when  the  drainage 
is  imperfect  or  where  sods  or  vegetable  matter  have 
been  used  in  its  construction,  and  the  cost  of  proper 
maintenance  will  become  excessive. 

In  the  construction  of  a  new  earth  road  made  in  an 
open  level  or  rolling  country,  the  use  of  an  elevating 
grader  is  quite  common  and  under  suitable  conditions 
its  use  is  justified  by  economy  in  construction  work, 
but  its  value  as  a  road  builder  is  lessened  if  the  two 
frequent  result  is  obtained  of  easting  the  sods  into 
the  road  bed,  and  depending  on  the  regular  traffic  to 
thoroughly  consolidate  the  mass  so  built  up.  This 
can  be  avoided  by  the  use  of  a  tractor  in  hauling  the 
grader,  which  thoroughly  pulverizes  and  packs  the 
material  cast  in  by  the  grader. 

We  may  safely  take  it  for  granted  then  that  in 
an\  road  bed  carelessly  constructed  with  a  large  per- 
centage of  vegetable  matter,  the  Inline  lulls  for  re 
pairs  and  maintenance  will  be  governed  largely  by  the 
quality  of  unsuitable  construction  material  used!  and 
in  case  of  a  lax  system  of  construction,  a  more  elabor- 
ate system  of  maintenance  must  be  adopted. 

I  quote  the  following  from  Mr.  L.  W.  Page,  direc- 
tor of  the  office  of  public  roads 

'1'itpnr  rcnil  ■!  Kmirtli  ArnrrlcMl  OoniTMft 

!St«i«  iii«int»<\  Bngh  i  .if  \n  


Overtopping'  all  other  road  problems  in  its  importance 
is  that  of  maintenance.  The  destructive  agencies  of  traffic 
and  the  elements  are  unceasing  in  their  activities,  and  it  is 
idle  to  talk  of  permanent  roads  any  more  than  to  speak  of 
a  house,  a  fence  or  railroad  ties  as  permanent.  The  public 
roads  today,  by  reason  of  the  exceptionally  obstructive  traffic 
conditions,  are  more  costly  in  construction  and  this  cost 
is  continually  increasing  with  the  advance  in  the  prices  of 
labor  and  material.  It  is  criminally  wasteful,  therefore,  to 
invest  large  sums  of  public  money  in  building  the  highways 
demanded  by  traffic,  unless  the  investment  is  conserved  by 
adequate  maintenance. 

We  conclude,  therefore,  that  continuous  mainten- 
ance being  such  an  important  factor  in  the  general 
scheme,  especial  effort  must  be  made  to  install  a  sat- 
isfactory and  economical  system  as  soon  as  a  road  is 
opened  to  travel.  In  some  of  our  western  States,  the 
plan  has  been  suggested  of  requiring  contractors  on 
surfaced  roads  to  provide  for  maintenance  as  soon 
as  any  section  is  completed,  and  continue  the  same 
for  at  least  thirty  days  after  the  work  is  accepted, 
thus  giving  time  for  the  engineering  department  to 
provide  for  the  organization  of  a  maintenance  crew 
without  overlapping  or  interfering  with  the  work  of 
construction  ;  and  in  Minnesota  the  plan  has  been 
adopted  in  the  construction  of  earth  roads  to  require 
the  continual  use  of  a  drag  or  planer  on  grade  build- 
ing. This  latter  plan  has  been  found  very  efficient  and 
renders  future  work  on  the  surface  less  expensive,  be- 
sides tending  to  produce  a  more  compact  road  bed. 
The  tool  found  most  satisfactory  in  this  work  is  that 
known  as  the  "Minnesota  Road  Planer"  which  con- 
sists ol  the  two  blades  of  an  ordinary  road  drag,  fixed 
between  a  pair  of  runners  about  14  feet  long,  the  blades 
set  at  an  angle  of  about  sixty  degrees  to  the  runner 
and  made  rigid  or  adjustable  as  may  be  deemed  best. 
The  planer  is  hauled  on  a  line  parallel  with  the  axis 
of  the  road  and  its  operation  is  simitar  to  that  of 
the  ordinary  drag,  with  the  additional  advantage  of 
making  a  smoother  surface.  The  old  style  drag  with- 
out runners  has  a  tendency,  especially  on  new  work, 
to  increase  the  "waves"  or  undulations  frequently  oc- 
curring on  road  construction,  while  the  planer  elimin- 
ates these  faults,  and  as  a  general  maintenance  tool 
has  proven  the  most  satisfactory. 

An  important  feature  >>i  maintenance  is  prevention 
of  the  growth  of  sod  and  weeds  along  the  travelled 
track.  When  sod  is  allowed  to  form  along  the  high 
way.  it  has  a  tendency  to  catch  the  dust  and  wash 
from  the  road  surface,  and  soon  becomes  a  high  tough 
shoulder,  preventing  drainage.  The  use  of  a  spring 
tooth  harrow  along  the  roadside  two  or  three  times 
a  year  will  prevent  this  growth. 

The  State  of  Minnesota  has  given  special  atten 
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tit «ii  to  the  matter  of  maintenance  and  in  the  present 
road  laws  have  made  adequate  provision  for  the  care 

of  all  roads.  Township  and  county  roads  constitute 
approximately  90  per  cent,  of  the  road  mileage  of 
the  State,  and  of  these  roads,  about  (X)  per  cent,  are 
earth  roads.  To  care  for  the  town  and  county  roads, 
a  one  mill  tax  is  levied  on  all  property  in  the  town  and 
proceeds  of  which  constitutes  the  town  dragging  fund. 

This  fund  is  expended  under  the  direction  of  an  over- 
seer, appointed  by  the  town  board,  for  the  purchase  of 
drags,  and  in  dragging  all  roads  of  the  town,  except- 
ing State  roads.  This  appears  to  he  the  most  satis- 
factory method  of  caring  for  the  earth  roads  under 
control  of  the  local  authorities,  hut  there  should  be  a 
provision  in  such  cases,  for  general  supervision  of  the 
work  by  the  county  highway  engineer. 

For  the  care  of  State  roads  in  Minnesota,  20  per 
cent,  of  the  State  road  funds,  with  a  due  proportion 
of  county  funds,  is  set  aside  and  may  not  be  used 
for  any  other  purpose  than  maintenance  of  State  roads. 

\-  the  State  roads  include  all  types  of  construction, 
different  systems  of  maintenance  have  been  required 
in  the  different  localities.  In  general,  three  systems 
have  been  established :  The  patrol  system  on  macadam 
and  well  built  gravel  roads,  and  the  maintenance  sec- 
tion system,  and  road  drag  system  on  other  roads,  all 
being  under  the  direct  supervision  of  the  district  high- 
way engineer. 

Under  the  patrol  system,  one  man  is  assigned  a  sec- 
tion of  from  5  to  7  miles  of  road  and  works  with  hand 
tools.  It  has  been  found  necessary  to  supplement 
this  work  with  the  occasional  use  of  a  team  and  in 
that  manner  it  has  proven  satisfactory  on  macadam 
and  gravel  roads. 

Under  the  maintenance  section  system,  one  man  is 
given  charge  of  a  section  of  from  20  to  30  miles  of 
road  and  is  employed  continuously  with  his  team  on 
the  care  of  his  section.  He  is  given  authority  to  em- 
ploy additional  help,  both  teams  and  men,  and  usual- 
lv  has  two  teams  and  four  or  five  men  at  work.  Con- 
tracts are  also  entered  into  by  the  section  foreman 
with  residents  along  the  road,  for  the  dragging  of  same 
after  each  rain,  or  when  ordered  to  do  so  by  him.  The 
section  crew  takes  care  of  all  minor  items  of  construc- 
tion, such  as  placing  culverts,  etc.,  and  we  have  found 
that  the  work  when  properly  done,  is  really  of  a  con- 
structive nature.  This  system  is  without  doubt  the 
most  effective,  and  is  being  adopted  generally  through- 
out the  State. 

The  dragging  system  requires  the  employment  of 
a  superintendent  of  maintenance,  who  for  convenience 
should  be  one  of  the  engineer's  assistants,  whose  duty 
is  to  contract  or  make  arrangements  for  the  dragging 
of  all  roads  under  his  charge,  and  to  see  that  the 
work  is  done  at  proper  times.  This  system  is  suit- 
able for  slightly  undulating  prairie  country,  where 
most  of  the  roads  are  of  earth,  and  to  get  best  results, 
the  superintendent  should  have  at  his  disposal  light 
graders  to  reshape  the  road  bed  at  least  at  the  begin- 
ning of  each  season. 

On  earth  or  gravel  roads,  no  maintenance  system 
is  complete  which  does  not  contemplate  the  use  of 
planers  or  similar  devices,  and  a  combination  of  work 
as  outlined  under  the  section  system  is  recommended. 


The  Australian  importations  of  black  and  galvan- 
ized wrought  iron — or  mild  steel — butt  welded  tube 
constitute  large  figures.  While  Canadian  tube  is  be- 
coming favorably  known  throughout  the  Common- 
wealth, it  is  an  anomaly  that  few  malleable  iron  pipe 
fittings — black  and  galvanized — of  Canadian  make  are 
imported  into  Australia.    Illustrations  of  and  quota- 


tions for  large  quantities  of  elbows  (known  here  as 
bends)  might  lead  to  immediate  business.  All  mal- 
leable iron  pipe  Sittings  used  in  Australia  are  of  the 
standard  Knglish  Pipe  Committee  (WMtworth)  thread 
no  <  ithers  are  saleable. 


The  Antiquity  of  Cement 

EXAMINATION  of  Roman  buildings  construct- 
ed from  750  B.C.  to  about  300  A.D.  appears 
to  show  that  until  the  second  century  B.C., 
concrete  was  not  employed  by  the  ancient 
Romans.  Before  100  B.C.,  some  monumental  struc- 
tures containing  concrete  were  erected,  and  from  that 
time  onward  the  material  was  increasingly  used  with 
considerable  variation  of  composition  and  in  exterior 
facing.  On  this  point,  Mr.  E.  B.  Van  Deman,  in  the 
American  Journal  of  Archaeology,  says :  "In  no  per- 
iod was  concrete  used  to  any  extent  without  facing 
except  in  foundations  and  other  invisible  parts  of 
buildings.  Roughly  at  the  beginning  of  the  Christian 
era  it  reached  the  position  of  dominant  material  (or 
mode)  of  construction." 

During  the  reign  of  Julius  Caesar,  concrete  became 
quite  common  for  foundation  and  the  massive  parts 
of  masonry  buildings,  and  some  structures  of  this 
period  are  to  be  found  consisting  entirely  of  concrete 
faced  with  stone.  In  the  time  of  Augustus,  concrete 
construction  became  practically  universal  for  founda- 
tion work,  the  massive  parts  of  buildings  and  the  core 
of  walls.  Besides  using  concrete  in  buildings,  the  Ro- 
mans employed  it  for  the  construction  of  sewers,  wa- 
ter mains,  aqueducts  and  highways. 

The  dome  of  the  Pantheon,  erected  123  A.D.,  is  the 
finest  example  of  ancient  concrete  work  extant.  The 
dome  is  142  ft.  in  diameter  with  an  opening  of  30  ft. 
diameter  at  the  top,  and  has  withstood  the  destructive 
influences  of  the  weather  for  nearly  2,000 'years  with- 
out showing  appreciable  injury. 

From  the  downfall  of  the  Roman  Empire  to  the 
latter  part  of  the  eighteenth  century  the  manufacture 
of  cement  appears  to  have  been  discontinued.  Modern 
Portland  cement  is  undoubtedly  far  superior  to  the 
crude  product  of  the  ancient  Romans,  and  it  is  conse- 
quently obvious  that  modern  concrete  should  prove 
even  more  lasting  than  its  prototype. 


Tar- Macadam  Work  on  Roads 

DISTILLED  tar  should  be  used  in  order  to  pro- 
cure a  first-class  material,  especially  where 
it  is  necessary  to  lay  the  tar-macadam  a  few 
days  after  the  mixing,  says  a  writer  in  the 
London  "Surveyor."  In  cases  where  the  material  can 
be  allowed  to  mature  for  a  period  of  about  eight  or 
nine  weeks,  gasworks  tar  will  give  excellent  results. 
Exposure  to  the  air  causes  the  light  oils,  etc.,  to  evap- 
orate ;  consequently,  the  setting  properties  of  the  mac- 
adam are  vastly  improved. 

If  it  should  be  necessary  to  lay  the  material  a  few 
days  after  the  mixing,  a  small  proportion  of  lime  ad- 
ded to  the  tar  and  stone  during  mixing  will  improve 
its  setting  properties.  The  lime  generates  heat,  and 
therefore  tends  to  drive  off  light  oils,  etc. 

Roads  in  country  districts  are  generally  some  con- 
siderable distance  from  railway  stations,  and  it  fre- 
quently happens  that  the  material  cannot  be  carted  at 
a  rate  sufficient  to  enable  the  rollers  to  work  full  time. 
In  these  cases  it  is  necessary  to  clump  the  tar-mac- 
adam on  the  road  side  so  that  it  can  be  harrowed  and 
spread  when  sufficient  material  has  been  accumulated 
to  keep  the  rollers  and  gangs  working  at  a  reasonable 
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pressure.  Large  clumps  should  be  made,  and  the  ma- 
terial in  them  kept  as  high  as  possible.  Before  com- 
mencing to  remove  the  material,  it  is  advisable  to  spray 
a  small  quantity  of  hot  tar  over  the  side  of  the  clump 
next  to  the  passing  traffic. 

The  objection  to  small  clumps  is  mainly  due  to 
dust  raised  by  motor  traffic  adhering  to  the  tar,  and 
the  amount  of  earthy  material  which  would  be  shovel- 
led up  with  the  lower  layers  of  the  heaps. 

Should  it  be  necessary  to  scarify  a  surface  prior 
to  treating  it  with  tar-macadam,  the  disturbed  crust 
should  be  tightly  steam-rolled  before  the  new  material 
is  applied. 

It  has  been  found  an  advantage  to  water  the  old 
surface  during  hot  weather  before  spreading  the  tar- 
macadam.  Paradoxically,  it  is  not  advisable  to  sprinkle 
water  on  the  roller  wheels ;  a  better  job  can  be  made 
by  keeping  them  clear  of  tarry  material  by  constant 
brushing  with  hard  brooms. 

The  finished  coating  should  be  tar-painted  and 
dusted  with  slag  dust  as  soon  as  the  material  has 
worked  to  a  smooth  surface  under  the  action  of  traffic. 
Under  ordinary  heavy  traffic  the  tar  should  be  lightly 
applied  fourteen  days  after  the  completion  of  the  roll- 
ing work. 

It  has  been  the  practice  to  tar-paint  tarred  mac- 
adam every  other  year.  The  life  of  the  material  can 
be  much  prolonged  by  lightly  painting  soon  after  roll- 
ing, and  every  subsequent  year. 


Trade  Enquiries 

The  Dominion  Government  Trade  and  Commerce 
reports  contain  the  following  trade  enquiries.  Read- 
era  of  the  "Contract  Record"  may  obtain  the  names  of 
enquirers  by  writing  to  the  Department  of  Trade  and 
Commerce  and  stating  the  number  of  the  enquiry. 

Hi!i7  Wire  Nails. — A  Manchester  firm  of  nail  manufac- 
turers and  importers  wishes  to  get  in  touch  with  Canadian 
exporters  of  wire  nails. 

1008.  Screws. — A  Manchester  firm  of  nail  manufacturers 
and  importers  wishes  to  get  in  touch  with  C  anadian  export- 
ers of  screws. 

I (»'.»!!.  Bolts  and  Nuts. — A  Manchester  firm  of  nail  manu- 
facturers and  importers  wishes  to  get  in  touch  with  Canadian 
exporters  of  holts  and  nuts. 

1100  Cold  Rolled  Hoop  Iron. — A  Manchester  firm  of  nail 
manufacturers  and  importers  wishes  to  get  in  touch  with 
Canadian  exporters  of  cold  rolled  hoop  iron. 

1122.  Barbed  Wire.  -A  Smith  African  manufacturing 
(inn  is  prepared  to  take  up  aKency  or  purchase  direct,  barbed 
wire  from  Canada  if  quotations  arc  satisfactory.  Immediate 
Correspondence  requested. 

1186,  Engineering  Specialties.  \  London  firm  of  engi- 
neers, claiming  a  good  connection  among  contractors,  build- 
ers and  merchant  houses,  would  he  «lad  to  hear  from  Can- 
adian manufacturers  of  engineering  specialties,  tools,  and  ar- 
ticles associated  with  the  building  trades,  who  seek  an  export 
connection. 

1  1  18  Boiler  Tubes.  Plates,  Shafting,  etc.— A  North  <  loun 
try  firm  would  be  glad  to  hear  from  Canadian  manufacturers 
of  boiler  tubes  for  marine  boilers,  mild  steel  shell  plates 
and  furnace  plates  for  marine  boilers,  and  mild  steel  pro- 
peller shafts,  tunnel  thafting,  ami  thrust  shafts  for  marine 
engines,  of  which  they  seek  supplies. 


It  is  gratifying  to  learn  from  reliable  sources  that 

the.  arrival  of  cold  weather  lias  given  ,ui  appreciable 

stimulus  Id  business  in  the  West.  The  general  trend 
of  reports  received  ;it  the  office  of  the  Contract  l\<- 
cord  is  thai  the  farmers  having  finished  fall  operations 


money  is  being  circulated  more  freely,  individual 
debts  are  being  reduced  and  mortgage  payments  are 
showing  improvements.  Collections  continue  to  im- 
prove and  the  indications  are  that  -the  next  monthly 
returns  will  show  an  improvement  over  those  of  the 
corresponding  month  of  last  year.  Conditions  gen- 
erally are  encouraging,  evidence  of  which  is  found  in 
the  fact  that  farmers  in  most  districts  are  putting  their 
crop  money  into  circulation. 


The  Ontario  Street  High  Level  Bridge 
St.  Catharines,  Out. 

Contributed  by  Herbert  L.  Clark 

THE  Ontario  Street  High  Level  Bridge  at  St. 
Catharines,  Ont.,  when  completed,  will  con- 
nect the  business  district  of  the  city  with 
Glen  Ridge,  a  new  suburban  development  on 
the  east  bank  of  the  Old  YVelland  Canal.  The  (  hitario 
Street  Bridge,  in  design,  was  an  approximate  copy  of 
a  light  (narrow  gauge)  railway  in  the  south  of  Eng- 
land. 

The  bridge  was  to  be  of  solid  concrete  masonry 
construction,  twelve  piers,  56  feet  centre  to  centre, 
and  thirteen  arches  of  50  feet  clear  span,  with  a  rise  of 


20  feet,  and  roadway  width  of  20  feet  on  the  arch 
and  a  5-ft.  cantilevered  sidewalk  on  the  north  side. 

The  city  undertook  to  build  the  bridge  by  day 
labof  and  the  work  was  started  in  the  early  part  of 
1913.  By  October  all  of  the  piers  and  four  arch  rings 
had  been  practically  completed.  At  this  time  it  was 
decided  to  increase  the  capacity  of  the  bridge  and  to 
complete  the  work  by  contract.  Accordingly  Mr.  N. 
S.  Spraguc,  consulting  engineer,  of  Pittsburgh.  I'a.. 
prepared  plans,  calling  for  a  reinforced  concrete  bridge 
with  a  2o  foot  roadway  and  a  6-foot  sidewalk.  Tart 
of  the  roadway  and  the  sidewalk  was  to  be  carried 
by  cantilever  brackets.  Provision  was  made  for  inter- 
urban  trolleys  by  a  single  track,  close  to  the  sidewalk. 

The  accompanying  illustration,  which  is  from  a 
photo  taken  from  the  top  of  the  west  tower  of  the 
cableway.  looking  toward  Cilen  Ridge,  illustrates  the 
cantilever  brackets. 

It  is  expected  to  have  the  bridge  opened  to  traffic 
about  this  time.  Frank  I..  Cohen,  of  Buffalo,  N.Y., 
is  the  contractor  and  is  represented  on  the  work  bv 
Wright  &  Hazard,  contracting  engineers,  of  Buffalo. 
Mr.  George  Watson  ami  the  writer  are  acting  for  the 
city. 
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Uses  of  the  Hydraulic  Mining  Cartridge 

Possibilities  Which  Have  Received  Inadequate  Consideration — 
Methods  Employed  in  Reservoir,  Harbor  and  Foundation  Work 

By  James  Tonge 

a  safe  quantity  of  explosive,  while  in  some  cases  the 
displacement  has  been  greatly  extended  by  the  use 
of  small-sized  boreholes  towards  which  the  slowly  de- 
veloping line  of  least  resistance  can  assert  itself.  In 
other  words,  the  power  exerted  by  the  rams  can  be 
controlled,  after  a  little  experience,  so  that  the  full 
pressure  can  be  usefully  applied. 

Use  in  Reservoirs,  Docks,  Harbours,  and  Canals 
The  operations  in  these  places  have  all  certain  fea- 
tures in  common  which  allow  of  their  being  classed  to- 
gether, and  they  may  be  divided  into  three  classes. 

(a)  In  Open  Trenches. — The  difficulty  of  removing 
rock  from  confined  spaces  where  it  is  necessary  that 
no  shock  or  vibration  should  be  transmitted  to  sur- 
rounding strata  is  a  very  vital  one.  The  introduction 
of  the  hydraulic  cartridge  into  this  class  of  work  will, 
it  is  hoped,  help  to  solve  this  question.  During  the 
past  few  years  it  has  been  thoroughly  tested  under 
most  varied  conditions  and  in  all  classes  of  deposits. 

The  work  in  trenches  usually  proceeds  as  follows : 
A  number  of  holes  are  drilled,  say,  2  ft.  3  in.  back  from 
the  edge  of  the  rock,  about  5  ft.  apart,  and  3  ft.  to 
5  ft.  deep,  according  to  circumstances.  The  holes  are, 
when  possible,  bored  by  a  power  drill  operating  from 
a  tripod.  By  these  means  suitable  holes,  of  diameters 
up  to  about  5  in.,  can  be  quickly  drilled.  The  centre 
hole  is  pumped  first  and  provides"  a  loose  end  for  those 
on  each  side.  These  are  pumped  in  turn  until  the  fast 
side  is  reached,  where  it  may  be  found  advisable  to  drill 
a  small  1  in.  diameter  hole,  say  9  in.  from  the  fast  side, 
to  enable  the  cartridge  to  break  the  rock  as  close  to 
the  fast  side  as  possible.  Sometimes  this  method  is 
varied  by  pumping  off  two  centre  holes  simultaneously 
arid  placing  the  last  holes  2  ft.  from  the  fast  side,  leav- 
ing out  the  small  diameter  holes.  In  this  case  the 
holes  could  be  2  ft.  6  in.  from  the  front  edge,  and 
two  machines  would  be  required. 

Taking  a  trench  15  ft.  in  width  and  holes  3  ft.  in 
depth,  the  first  method  would  necessitate  three  cart- 
ridges and  two  1-in.  holes  to  get  100  cu.  ft.  of  rock; 
while  the  second  method  would  require  only  four 
cartridge  holes  to  remove  112  cu.  ft.  During  the  opera- 
tion of  the  machine  it  is  possible  to  see  the  rock  slowly 
fracturing  at  each  turn  of  the  handle.  Work  of  this 
character  has  been  done  by  the  cartridge  in  connection 
with  the  Derwent  Valley  waterworks,  and  the  Cwm 
Taff  reservoir,  Liverpool  Corporation,  and  tests  are 
now  being  made  for  the  Abertillery  water  scheme. 

(b)  Under  Water. — The  appliance  has  been  used  in 
many  cases  under  water,  chiefly  to  remove  rock,  either 
from  the  sides  of  canals  or  from  the  sides  of  harbors 
and  docks,  where  it  was  obviously  impossible  to  use 
explosives,  the  machines  being  operated  from  the  bank 
or  from  pontoons. 

In  the  Alexandra  Docks  at  Newport,  and  in  the 
new  dock  at  Swansea,  the  appliance  has  been  used  to 
break  up  ledges  of  rock  occurring  in  the  vicinity  of 
walls  which  would  have  been  damaged  by  the  use 
of  explosives.  The  holes  were  put  in  and  the  cart- 
ridges inserted  under  water  by  divers,  and  pressure 
was  applied  frorn  the  pump  placed  on  a  raft  on  the 
water. 

(c )  Dock  or  Harbour  Walls. — Hydraulic  machines 


Till'  difficulty  of  removing  rock  and  other  ma- 
terial in  places  where  the  shock  attendant 
upon  blasting  operations  would  be  damaging 
and  dangerous  to  surrounding  strata  or  foun- 
dations is  one  which  has  not  hitherto  been  thoroughly 
overcome. 

The  enormous  initial  power  generated  by  the  sud- 
den decomposition  of  exposive  substance  has  enabled 
great  quantities  of  natural  or  artificial  beds  to  be  dis- 
placed, and  a  great  portion  of  the  work  of  the  civil 
and  mechanical  engineer  is  involved  either  directly  or 
indirectly  in  operations  of  this  kind.  The  objection  to 
the  use  of  explosives,  however,  in  many  circumstances 
is  that  the  effect  of  blasting  can  seldom  be  harnessed 
or  controlled  so  as  to  prevent  the  disintegration  of  the 
material  beyond  the  area  which  it  is  desired  to  dis- 
lodge Pulverisation  by  explosives  involves  en- 
ormous waste  of  power,  as  it  usually  represents  great 
excess  of  explosive  charge;  in  other  words,  the  use  of 
explosives  must  involve  either  the  risk  of  accident 
through  an  insufficient  charge  or  the  production  of 
misapplied  energy. 

The  hydraulic  mining  cartridge  differs  from  all 
other  mechanical  substitutes  for  blasting.  It  is  not 
worked  on  the  principle  of  the  wedge,  and  consequent- 
ly the  power  expended  in  forcing  a  wedge  into  the  hole 
is  saved.  Instead  of  employing  a  wredge,  the  disrupt- 
ing effect  is  obtained  by  means  of  a  number  of  small 
rams  or  presses  working  at  right  angles  from  a  strong 
cylinder  of  steel.  In  order  to  make  these  rams  more 
effective  in  their  operation,  by  obtaining  a  greater 
travel  from  their  original  position,  they  are  made  of  a 
duplex  or  telescopic  form,  one  part  sliding  and  fitting 
upon  the  other.  In  some  cartridges  these  pistons 
operate  from  each  side  of  the  cylinder  alternately, 
thus  greatly  increasing  the  travel.  To  retain  the  rams 
in  position  a  sliding  plate  is  used  fitting  in  grooves 
in  the  barrel.  This  is  so  formed  and  secured  that  it 
is  perfectly  rigid  and  firm  when  the  machine  is  in 
operation,  but  is  readily  removable  if  it  is  desired  to 
detach  or  replace  any  of  the  rams.  By  a  suitable  ar- 
rangement of  passages  a  communication  is  made  be- 
tween each  of  the  rams,  whereby  simultaneous  action 
is  obtained.  Machines  are  made  of  various  diameters 
— viz.,  iy2  in.,  3r4  in.,  and  4  in. — and  of  various  lengths, 
say  with  8,  6,  or  5  rams,  the  smaller  diameters  having 
the  larger  number  of  rams.  Pressures  of  3,  4,  or  5  tons 
per  square  inch  are  usual,  so  that  machines  are  made 
to  withstand  great  stresses. 

The  Pump. — The  cartridge  is  operated  by  means  of 
a  pump,  to  which  it  is  directly  connected  by  a  pipe. 
The  pump  is  of  special  design.  At  the  commence- 
ment of  the  supply  of  water  it  is  desirable  that  the 
latter  should  be  supplied  in  such  quantities  as  to  fill 
up  quickly  all  the  spaces  within  the  rams  and  passages, 
while  at  the  same  time  allowing  the  operator,  when 
the  rams  begin  to  move  and  the  pressure  to  increase, 
to  supply  a  less  quantity  of  water,  but  at  a  greater 
pressure,  to  complete  the  final  operations  of  the  rams. 

In  practice  it  is  found  possible  so  to  arrange  the 
hydraulic  cartridge  holes  as  to  enable  much  greater 
areas  of  material  to  be  moved  than  could  be  done  with 

'  From  a  paper  read  at  a  recent  meeting  of  the  Society  of  Engineers 
(Great  Britain;. 


THE    CONTRACT  RECORD 


have  been  used  for  some  years  at  the  Dover  Harbour 
works  for  the  purpose  of  detaching  the  large  concrete 
blocks  used  in  the  harbour  walls.  These  blocks  are 
of  great  size  and  weight.  By  inserting  the  drill  hole 
along  the  bottom  of  the  block  and  placing  the  cart- 
ridge about  half-way  under  it,  the  whole  mass  is  slight- 
ly lifted  and  tilted  without  breaking,  and  being  thus 
released  from  its  bed  is  easily  lifted  on  to  a  wagon 
by  a  crane.  Machines  are  being  used  for  a  similar  pur- 
pose in  other  docks. 

Excavation  of  Foundations 

The  question  of  the  removal  of  concrete  foundation 
beds  by  a-  method  which  would  not  involve  explosive 
blasts  and  would  avoid  the  slightest  damage  to  ma- 
chinery or  buildings  has  been  carefully  studied  recent- 
ly by  the  writer,  and  had  never  been  thoroughly  solved 
until  extended  trials  in  all  parts  of  the  British  Isles  had 
been  made. 

The  effect  of  powerful  hydraulic  pressure  upon  con- 
crete is  interesting.  In  the  case  of  sandstone  and 
shales  there  is  comparatively  slight  crushing  of  the 
rock  before  the  full  pressure  of  the  rams  has  the  effect 
of  causing  the  mass  to  bend;  considerable  pumping 
and  consequent  travel  of  the  rams  is  then  necessary 
before  the  rock  finally  begins  to  crack  and  break  away. 
With  concrete,  however,  there  is  usually  a  perceptible 
interval  during  which  the  rams  are  crushing  or  com- 
pressing the  material,  and  no  movement  is  noticeable ; 
after  this  is  accomplished  a  few  more  thrusts  of  the 
tams  cause  the  whole  mass  to  break  up  without  any 
indications  of  bending.  It  may  still  be  necessary  to 
continue  to  apply  pressure  and  to  increase  the  size 
of  the  breaks  in  the  mass,  but  the  greatest  shattering 
effect  will  have  been  accomplished  at  the  first  dis- 
closure of  the  cracks,  the  pressure  required  to  break 
the  mass  afterwards  gradually  diminishing. 

In  such  material  explosives  invariably  have  the 
effect  of  "hacking  a  way  through"  by  the  shortest 
direction  to  the  unsupported  edge,  pulverising  the 
mass,  but  failing  to  take  advantage  of  pressure  gently 
applied,  by  means  of  breaks,  which  spread  and  widen, 
and  to  utilize  the  weight  of  the  concrete  itself  to  in- 
crease the  scope  of  the  operation.  Numerous  experi- 
ments in  this  class  of  work  show  that  60  to  70  cu.  ft. 
of  concrete  can  be  easily  removed  per  thrust. 

The  general  procedure  in  attacking  beds  of  con- 
crete may  be  divided  thus:  (1)  By  vertical  cartridge 
holes;  (2)  by  horizontal  cartridge  holes. 

(1)  By  Vertical  Cartridge  Holes.  This  method  is 
most  applicable  to  places  where  power  can  be  easily 
obtained  to  l»»re  the  holes  by  tripod  and  power  drills. 
The  cartridge  holes  are  drilled  about  3  ft.  deep  and  2 
It  9  in.  back  from  the  front  edge  of  the  bed.  It  has 
been  found  of  great  advantage  to  drill  small  diameter 
holes  3  ft.  away  and  in  line,  to  which  the  fracture  will 
break,  In  this  way  a  bed  15  ft.  wide  could  he  broken 
all  :icross  by  two  cartridges  and  two  small  diameter 
holes,  amounting  to  124  cu.  ft.  of  material. 

i  i  By  Horizontal  Cartridge  Holes.  In  this  case 
the  holes  would  be  3  ft.  deep,  and  made  to  lift  3  ft.  of 

material  per  thrust,  the  vertical  small  diameter  holes 

being  put  in  as  before.  The  amount  of  material  mov- 
ed per  thrust  is  67  cu.  ft.  The  effect  of  lifting  ii|> 
is  to  break  a  larger  quantity  of  material  and  in  much 
larger  pieces  than  is  the  case  with  vertical  holes.  With 
the  latter  the  concrete  is  found  to  he  very  well  broken 
up  and  ready  for  handling  without  the  further  ihc 
of  tools.  Horizontal  holes,  on  the  other  hand,  arc 
more  suitable  for  beds  where  foundation  Ik  .Its  art 
embedded  in  the  concrete. 


There  appears  to  be  no  class  of  work  so  suitable 
for  this  machine  as  the  removal  of  concrete  beds.  The 
following  recent  case  is  a  typical  example.  At  a  muni- 
cipal electricity  works  the  cartridge  was  used  to  re- 
move the  main  engine-room  foundation  bed.  Within 
a  radius  of  40  yards  from  the  scene  of  operations, 
many  of  them  within  the  same  building,  were  very 
valuable  Lancashire  and  water  tube  boilers,  electrical 
and  steam  engines,  and  the  main  switchboard  and 
cables.  Needless  to  say,  the  work  had  to  be  carried 
out  with  as  little  vibration  or  shock  as  possible.  Ex- 
plosives were  out  of  the  question,  and  the  ordinary 
method  of  hammer  and  wedge  would  have  proved 
an  extremely  long,  tedious,  and  expensive  process. 
The  bed  consisted  of  a  solid  mass  14  ft.  6  in.  wide, 
26  ft.  long,  and  10  ft.  deep,  composed  of  hard  cement 
concrete  for  the  most  part,  and  reinforced  with  numer- 
ous foundation  bolts. 

It  was  considered  unnecessary  to  instal  power  drills 
on  the  work,  and  the  holes  in  consequence  were  drilled 
by  hand.  The  majority  of  these  were  horizontal,  and 
were  put  in  by  means  of  an  ordinary  twist  drill  and 
ratchet  machine  by  two  men.  These  men  could  drill 
fairly  easily  3  ft.  per  hour.  One  hydraulic  cartridge 
only  was  employed.  The  general  procedure  was  to 
keep  the  drillers  at  work  putting  in  holes  all  round 
the  side  of  the  concrete,  the  machine  following  when 
two  or  more  holes  were  ready.  The  holes  were  on 
an  average  6  ft.  6  in.  apart,  and  from  2  ft.  6  in.  to  3  ft. 
below  the  surface  in  the  case  of  horizontal  holes.  The 
vertical  holes  were  drilled  only  in  special  places  to 
trim  down  the  vertical  edge,  and  in  these  cases  the 
measurements  were  about  the  same.  The  employment 
of  shot  holes  to  form  a  breaking  point  was  considered 
unnecessary. 

The  debris  thus  broken  was  removed  by  a  gang 
of  six  men,  who  were  kept  busily  employed  with  pick 
and  shovel,  and  wedges  were  necessary  only  to  break 
up  the  larger  pieces  to  a  suitable  size  for  handling. 
It  was  found  that  the  amount  of  material  broken  up 
in  the  course  of  three  or  four  shots  was  quite  suffi- 
cient, in  consequence  of  the  limited  and  cramped  work- 
ing area,  to  keep  the  men  busily  employed  for  the 
rest  of  the  day.  Had  it  been  possible  to  place  more 
men  on  the  bed  there  is  no  reason  why  a  much  better 
output  should  not  have  been  attained,  but  in  this  case 
it  would  have  been  necessary  to  break  open  the  wall 
in  several  places,  which  was  not  considered  advisable. 
The  whole  bed,  weighing  approximately  200  tons  of 
concrete,  was  removed  in  twenty  working  days.  About 
sixty  shots  were  necessary  to  complete  the  work,  mak- 
ing an  average  of  nearly  3}S  tons  per  thrust. 

The  above  cases  will  be  sufficient  to  show  that  with 
a  mechanical  substitute  for  blasting  capable  of  exert 
ing  a  total  pressure  of  150  or  2(X)  tons  upon  rock,  coal, 
concrete,  masonry,  etc.,  and  in  such  manner  as  to 
cause  no  shock  to  the  material  in  which  it  is  oper- 
ated, there  should  he  possibilities  of  usefulness  to 
engineers  not  previously  contemplated. 


At  Kdtnonton,  exterior  work  is  progressing  favor- 
ably "ii  the  new  arinorv  which  is  being  erected  on 
the'  Hudson  Hay  Reserve  at  a  cost  of  #286,000.  The 
general  contractors  are  Messrs.  I".  Lyall  &  Sons. 


In  Montreal,  the  value  of  the  building  permits  is- 
sued from  January  1  to  October  31  this  year  totalled, 
roughlv,  $i7,(HK),(KX),  as  compared  with  rather  more 
.than  $21,(kX),(XX)  for  the  corresponding  period  of  last 
year 
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The  New  Sewage  Disposal  Plant 

Aberdeen,  S.D. 

Details  of  Design,  Construction,  Operation  and  Cost,  with  Points 
of  Practical  Interest  brought  out  in  a   Discussion  of  the  System 

PART  I. 

By  W.  G.  Potter 


at 


Al'.KRDI  I  A.  South  Dakota,  is  a  town  of  about 
12,000  population,  and  is  located  on  flat  prai- 
rie land,  having  very  little  fall  in  any  direc- 
tion. The  city  boundaries  include  about  four 
square  miles;  the  extreme  variation  in  elevation  does' 
not  exceed  15  ft.  and  that  only  in  a  very  small  portion 
of  the  city.  No  large  streams  flow  within  reach  of  the 
town  [or  sewage  outfall.  The  only  stream  at  all  avail- 
able is  a  small,  sluggish  creek  called  Moccasin  Creek, 
which  flows  through  the  eastern  part  of  the  city.  Into 
this  both  the  storm  sewage  and  the  sanitary  sewage 
empty,  and  for  the  larger  part  of  the  year  the  only  cur- 


Fig.  1.-  View  of  exterior  of  sedimentation  tank. 

rent  in  the  stream  is  from  this  flow  of  sewage,  increas- 
ed by  the  waste  and  overflow  from  the  artesian  wells. 

Aberdeen,  being  in  the  artesian  belt  of  South  Da- 
kota, derives  all  of  its  water,  both  for  the  municipal 
supply  and  for  a  large  number  of  private  supplies,  from 
artesian  wells.  The  pressure  from  these  wells  is  very 
high,  the  static  pressure  amounting  in  some  instances 
to  as  much  as  240  lbs.,  while  the  hydrant  pressure 
around  town  usually  runs  about  60  lbs.,  with  a 
night  pressure  sometimes  up  to  or  over  100 
lbs.  One  city  well  of  8  ins.  diameter  gave  at 
first  about  2,300  gallons  per  minute  discharge 
from  a  depth  of  1,270  ft.  Many  of  these  wells 
of  smaller  size  are  left  flowing  all  the  time,  and 
because  the  storm  sewer  system  is  as  yet  very 
limited,  this  overflow  goes  into  the  sanitary 
sewers,  thus  greatly  increasing  the  volume  to 
be  pumped  and  purified.  Aside  from  this,  the 
sanitary  sewers  contain  very  little  except 
domestic  sewage  and  the  wastes  from  several 
laundries. 

Old  Disposal  System. — The  system  in  use 
heretofore  has  been  as  follows.  All  sewage 
has  to  be  pumped.    The  pump  station  was  lo- 

*  Paper  presented  before  the  Hydraulic,  .Sanitary  and  Mun- 
icipal Section  of  the  Western  Society  of  Engineers. 


cated  within  a  mile  from  the  business,  district, 
and  the  sewage  of  the  city  is  collected  at  this 
place  in  a  36-in.  concrete  sewer  about  25  ft.  deep.  From 
this  main  the  sewage  entered  three  concrete  wells  in- 
side the  pump  house,  each  8  ft.  in  diameter,  and  each 
extending  about  5  ft.  below  the  36-in.  inlet  pipe.  In 
these  wells  were  three  centrifugal  pumps,  operated 
not  continuously  but  with  periods  of  rest  lasting  not 
over  three  hours,  during;  which  the  sewage  rose  some 
10  ft.  or  more  in  the  wells  and  backed  up  in  the  main 
sewer  correspondingly.  The  pumps  were  all  submerg- 
ed and  hard  to  get  at  for  repairs.  They  were  oper- 
ated by  a  vertical  shaft  and  belted  to  a  coun- 
tershaft under  the  floor.  The  engine  was  a  55 
h.p.  Muenzel  gas  engine,  deriving"  its  power 
from  one  60  h.p.  and  one  100  h.p.  gas  produc- 
ers. With  this  engine,  the  sewage  was  lifted 
about  19  ft.,  run  through  a  16-in.  force  main 
about  1,000  ft.,  and  then  again  lifted  about  10 
ft.  into  the  septic  tank.  This  tank  was  of  con- 
crete, partly  with  flat  concrete  roof  and  partly 
covered  with  a  concrete  block  building.  The 
windows  and  doors  were  all  boarded  up,  and 
there  was  absolutely  no  ventilation,  with  the 
result  that  in  places  the  concrete  was  entirely 
disintegrated  by  the  sewage  gases,  leaving 
holes  through  the  roof.  There  was  no  further 
purification,  and  the  sewage  entered  the  stream 
almost  as  foul  as  it  entered  the  tank,  this  pol- 
lution continuing  for  a  mile  below  the  outlet 
of  the  stream,  and  emitting  an  odor  that  often 
reaches  the  residence  district.  Both  the  pump 
station  and  the  septic  tank  were  of  poor  concrete  or 
concrete  blocks,  and  as  the  former  was  in  a  dangerous 
condition,  it  was  considered  advisable  to  build  an  en- 
tirely new  plant. 

The  new  disposal  system  was  planned  to  consist 
of  a  new  pump  house  with  larger  pumping  capacity,  a 
force  main  to  the  new  plant,  a  sedimentation  tank,  a 
sprinkling  filter,  sludge  filter,  and  final  settling  tank. 


Fig.  2. -  View  of  interior  of  sedimentation  tank  showing  inclined  sedimentation  floors. 
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Phe  location  decided  upon  was  about  two  miles  south 
ol  the  town  at  the  junction  of  Moccasin  Creek  with 
another  small  stream,  Foote  Creek,  where  some  little 
additional  flow  would  he  obtained,  at  least  in  the 
spring  and  in  wet  seasons. 

New  Pump  House. —  Uecause  of  the  concrete  pump 
wells  and  the  main  sewer  being  in  good  condition,  it 
was  decided  to  locate  the  new  pump  house  upon  the 
site  "i  the  old  one.  The  problem  became  to  remove 
the  old  building,  erect  the  new  one,  put  in  an  addi- 
tional engine  and  producer,  put  in  three  new  pumps, 
and  change  the  position  of  the  old  engine  and  produc- 
l  s,  and  >till  keep  the  pumps  going  with  no  shutdown 
.'i  over  the  three-hour  period.  The  first  thing  done 
was  t>>  remove  the  old  building  and  erect  the  new  one 
with  the  walls  on  new  foundations  just  outside  the  old 
ones,  thus  making  the  new  building  slightly  larger 
than  the  old  one.  This  new  building  was  made  of 
brick  with  concrete  roof  on  steel  girders.  Then  the 
old  pumps  were  removed  one 
at  a  time,  the  wells  were  filled 
with  concrete  to  the  grade  of 
the  incoming  sewer,  and  cast- 
iron  inlet  pipes  and  gates  were 
concreted  into  the  old  terra 
cotta  inlets.  Connected  with 
these  inlet  pipes  are  the  three 
pumps — one  8-in.  and  two  10- 
in.  Lawrence  centrifugal  pumps 
— so  that  all  will  be  operated 
in  the  dry,  and  easily  accessi- 
ble for  repair.  -Each  pump  has 
a  vertical  shaft  running  to  a 
bevelled  gear  connection  with 
a  horizontal  shaft  above  the 
floor.  This  horizontal  shaft  is 
built  in  three  sections  so  that 
either  pump  may  be  operated 
independent  of  the  other.  By 
direct  belts  this  horizontal 
shaft  is  connected  to  the  old  55 
h.p.  and  the  new  100  h.p.  en- 
gine. Both  are  of  the  Muenzel 
type  of  gas  engine- built  by  the 
Minneapolis  Steel  and  Machin- 
ery Company.  The  horizontal 
shaft  is  also  connected  to  .a  30 
h.p.  motor  for  emergency,  and 
this  receives  its  power  by  wire 
from  the  Aberdeen  Light  & 
Power  Company.  In  the  pro- 
ducer room  of  the  pump  house 
the  old  producers  have  been 
changed  in  position  and  a  new 
producer  and  wet  scrubber  add- 
ed. Adjoining  the  producer 
room  is  a  hopper-bottomed  coal 
room,  from  which  the  coal  is 
elevated  to  a  point  above  the 
producers  and  distributed  to 
each.  Another  room  is  equip- 
ped with  a  forge  and  small 
tools  for  repairing,  cutting  pipe, 
etc.,  for  the  city  forces.  A  soft 
water  well  of  2-in.  size,  about 
1,000  ft.  deep,  is  now  being 
bored  to  furnish  water  to  the 
producers,  as  it  is  found  that 
the  hard  water  from  the  deep- 
er wells  has  a  corrosive  effect 
on  the  steel  pans.  The  reason 
for  continuing  the  use  of  the 


producer  gas  engines  was  that  this  method  has  been 
very  successful  and  very  cheap  for  the  old  plant,  and 
we  did  not  wish  to  discard  the  old  machinery.  While 
I  can  give  no  accurate  cost  figures  for  the  operation  oi 
the  pumps,  the  cost  has  been  within  lj^c.  per  kw.  hour 
against  a  6c.  rate  from  the  light  and  power  company 
for  electricity.  The  pumpage  for  the  new  station  will 
be  continuous  instead  of  periodical. 

Force  Main. — From  the  pump  station  the  new  sys- 
tem will  utilize  about  300  ft.  of  the  old  16-in.  force 
main,  and  will  then  connect  to  the  plant  with  a  new 
14-in.  main  about  9,400  ft.  long.  The  pumpage  through 
this  main  will  be  normally  about  1,500,000  gallons  per 
day,  which  will  give  a  barely  self-cleansing  velocity. 
It  is  considered  that  this  pipe  will  carry  the  sewage 
w  ithout  excessive  friction  until  the  discharge  is  about 
doubled,  when  another  parallel  pipe  will  be  necessary. 
The  force  main  is  laid  on  a  gravity  grade  from  the 
pump  station  to  the  plant,  with  a  by-pass  at  the  plant, 


THE    CONTRACT  RECORD 


1465 


so  that  in  case  of  not  being  able  to  pump  into  the  plant 
at  any  time  they  could  either  pump  through  the  main 
to  the  stream  or  they  could  empty  the  main  entirely  by 
i<  ii  ce  of  gravity. 

Sedimentation  Tank. — The  sedimentation  tank  is 
rectangular  in  shape.  64  ft.  by  73  ft.  outside,  and  con- 
-i st s  of  three  units,  any  one  or  all  of  which  may  be  used 
at  one  time.  Each  unit  has  three  pockets,  20  fl.  by  23 
it.  at  the  top  and  2  ft.  by  5  ft.  at  the  bottom,  in  the 
shape  of  an  inverted  square  pyramid.  Suspended  angle 
walls  form  the  upper  storey  from  which  the  sludge 
falls  into  the  pockets.  As  the  sewage  is  almost  alto- 
gether domestic  in  quality,  no  grit  chambers  are  used 
and  the  entrance  of  the  sewage  will  be  at  one  end  of 
the  tank  only,  through  a  14-in.  pipe  in  each  unit  from 
the  force  main,  this  pipe  turning  up  inside  the  tank  to 
a  point  about  6  ins.  below  the  flow  line.  The  depth  of 
pockets  and  of  sewage  will  be  17  ft.  The  flow  hue  of 
the  tank  is  about  10  ft.  above  the  natural  ground  line. 


GENERAL  PLAN 
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The  outside  walls  of  the  tank  are  15  ins.  thick  at  the 
coping  near  the  top  and  24  ins.  at  the  bottom,  with 
piers  extending  well  below  the  frost  line  at  the  corners 
and  at  the  intersection  of  the  unit  walls  with  the  pocket 
cross  walls  and  outside  walls.  All  are  heavily  rein- 
forced. Above  the  coping  of  the  outside  walls  the  con- 
crete is  3  ft.  high  and  about  8  ins.  thick,  with  a  lacing 
of  brick  outside.  Above  the  concrete  is  a  building  of 
brick  and  hard-burned  tile,  for  the  purpose  of  keeping 
the  sewage  warm  and  accessible  during  the  winter. 
This  building  covers  both  the  sedimentation  tank  and 
siphon  tanks,  and  has  a  roof  of  wood  construction  sup- 
ported by  posts  on  the  unit  walls  and  covered  with 
Carey  roofing.  Ventilation  is  secured  by  means  of 
doors,  windows,  and  three  ventilators  in  the  roof.  X  1 
waterproofing  was  necessary,  except  painting  the  in- 
side surfaces  with  asphalt  paint.  Very  few  seeps  were 
found  on  filling  the  sedimentation  tank,  and  those  were 
caused  by  water  following  the  wires  used  in  holding 

the  forms  together.  All  seeps 
were  easily  stopped  by  using  a 
little  pitch  on  the  inside  at 
these  places.  Each  pocket  has 
its  sludge  pipe  and  valve,  8  ins. 
in  size,  and  the  pipes  from  the 
corresponding  pockets  in  the 
three  units  combine,  forming 
three  main  sludge  pipes  which 
extend  through  the  east  wall  of 
the  sedimentation  tank  to  the 
sludge  filter. 

The  Sludge  Filter.— The 
sludge  Alter  is  located  30  ft. 
eaM  of  and  parallel  to  the  sedi- 
mentation tank.  It  is  32  ft.  by 
67  ft.  in  size,  uncovered,  and 
built  of  plain  concrete  with  12- 
in.  walls.  It  is  laid  with  a  6-111. 
floor,  in  w  hich  are  shaped  con- 
crete drains  about  5  ft.  apart. 
The  walls  of  the  filter  come  up 
to  about  the  natural  ground 
line,  and  the  depth  is  4'  _.  ft.  at 
the  north  end  and  5  ft.  at  the 
south  end.  The  filter  material 
consists  of  about  18  ins.  of 
crushed  stone  from  2  to  4  ins. 
in  size,  above  which  is  12  ins. 
of  coarse  gravel.  The  three 
mams  from  the  sedimentation 
tank  enter  the  filter  just  below 
the  lop  of  the  wall  on  the  west 
side,  and  each  divides  into  a 
system  of  4-iu.  cast-iron  later- 
als Supported  on  piers  just 
above  the  surface  of  the  gravel. 
Each  of  these  laterals  is  slotted 
nearly  its  full  length  and 
"lH'"  the  end  to  facilitate 
•leaning.  In  operation,  after 
receiving  the  charge  from  the 
sedimentation  tank,  the  sludge 
is  allowed  to  dry  on  the  filter. 
Hie  liquid  filters  down  to  the 

sub-drains,  and  is  carried  awa\ 
through  a  12-in.  main  to  the  fii 
ter  by-pass,  and  runs  through 
that  around  the  outside  of  tin 
sprinkling  filter  to  the  filte. 
trough,  thus  getting  the  benefit 
"I  passing  through  the  final 
settling  tank.    T- .  facilitate  re- 
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8-in.  terra  cotta  half  tile  sub-drains.  Each  sub- 
drain  has  a  flat  concrete  cover,  18  ins.  long,  10 
ins.  wide,  and  lj/2  ins.  thick,  with  two  ribs  which 
raise  it  \y2  ins.  above  the  floor  to  allow  the 
water  to  enter.  These  covers  were  designed 
and  cast  in  Aberdeen  and  well  seasoned  be- 
fore using.  The  filter  floor  has  a  fall  to  the 
south  of  1  ft.  in  the  width  of  143  ft.    On  this 


ioor  crushed  granite  of  2-in.  to  4-in.  size  was 


2s 


Fig.  7.  — Sprinkling  filter  being  filled  with  broken  stone. 

moval  of  the  dried  sludge,  two  tracks  of  24-in.  gauge, 
for  industrial  cars,  are  laid  on  concrete  piers  over  the 
-urfaee  of  the  filter.  The  dried  sludge  will  be  spaded 
by  hand  into  the  cars  and  then  removed  to  low  ground 
and  used  for  a  filler. 

Siphon  Tanks. — The  liquid,  after  passing  through 
the  sedimentation  tank,  passes  over  an  8  ft.  weir  in  each 
unit,  and  into  a  trough,  from  which  it  goes  through  two 
18-in.  sluice  gates  into  the  two  siphon  tanks.  These 
are  adjoining  the  sedimentation  tank,  and  are 
covered  by  the  same  building.  They  are  each 
16  ft.  square  at  the  top  with  three  sides  slop- 
ing. 10  ft.  square  at  the  bottom,  and  are  fitted 
with  a  14-in.  Miller  siphon  of  5  ft.  maximum 
di -charge  depth.  Each  one  of  the  siphon 
tanks  contains  about  7,000  gallons  when  at 
discharge  depth,  and  when  running  together 
each  will  discharge  about  once  in  fifteen  min- 
utes. Yeeder  trip  counters  will  be  used  with 
float  attachments  to  register  the  number  of  dis- 
charges of  each  siphon.  The  siphons  discharge 
into  a  14-in.  main  between  siphon  tanks  and 
sprinkling  filter,  and  branch  14-is.  mains  enter 
the  filter  in  two  places.  By  control  of  the  gate  valves, 
either  siphon  may  be  used  for  either  half  of  the  sprink- 
ling filter,  or  all  of  it,  and  if  necessary  the  discharge  of 
the  siphon  may  by-pass  the  filter  altogether  and  come 
into  the  final  settling  tank. 

Sprinkling  Filter. — The  sprinkling  filter  is  143  ft. 
by  209  ft.  inside,  with  plain  concrete  walls  8  ins.  thick 
at  the  top  and  16  ins.  at  the  bottom.  A  6-in.  concrete 
floor  is  laid  throughout,  and  in  it  about  4  ft.  apart,  are 


spread  to  a  depth  of  5^4  ft.  at  the  north  end 
and  6]/2  ft.  at  the  south  side.   One  hundred  and 
seventy-two  carloads  of  rock  were  necessan 
to  fill  the  filter  to  the  required  depth.    The  14- 
in.  main  distributor  enters  the  filter  from  the 
siphon  tank  in  two  places,  each  controlled  by 
its  gate  valve.   These  mains  run  south  through 
the  filter  on  concrete  piers  about  1  ft.  above 
the  floor.    Every  13  ft.  on  each  main  a  6-in. 
lateral  extends  east  and  west,  and  at  each  13 
ft.  on  each  lateral  is  a  3-in.  riser  pipe,  on  which  is  a 
Taylor  square  nozzle.  There  are  88  of  these  nozzles  on 
each  main,  or  176  altogether  in  the  filter.    Each  lateral 
is  laid  on  a  grade  to  drain  to  its  main,  and  each  main 
drains  to  the  south  end.    There  each  main  has  a  2-in. 
drain  running  to  the  filter  trough,  which  may  be  opened 
by  a  stopcock,  thus  draining  the  entire  distribution  sys- 
tem if  necessary  at  any  time.    On  account  of  the  usual 
extreme  cold  during  the  winter  season,  some  precau- 


Fig.  9.  -Sprinkling  filter,  showing  roof  structure. 


Fig.  8.— Sprinkling  filter  completely  filled  with  filtering  material. 

tions  were  necessary  at  any  time.  On  account  of  the 
nozzles  and  filter.  For  this  purpose,  concrete  piers 
were  built  midway  of  the  nozzles,  and  13  ft.  apart  in 
each  direction.  On  these  piers,  rising  above  the  sur- 
face of  the  stone  about  6  ins.,  4  by  4  posts  were  erected 
with  4  by  6  stringers,  and  on  this  framework  a  tempor- 
ary winter  cover  of  2-in.  plank  is  laid.  The  plank  cover 
only  will  be  removed  during  the  warm  season,  the 
framework  being  left  in  place,  although  this  framework 
is  so  built  as  to  be  removable  without  drawing 
a  nail.  This  roof  is  of  a  flat  hip  roof  construc- 
tion with  3  ft.  rise  to  the  centre.  All  wood  used 
on  this  was  painted  with  a  wood  preservative 
before  using.  The  sprinkling  filter  covers  0.68 
of  an  acre,  and  with  the  present  normal  flow  of 
about  1,500,000  gals,  per  day  it  will  have  a  load- 
ing of  about  2,200,000  gals,  per  day  per  acre. 

Collecting  Trough. — Running  along  the 
south  side  of  the  sprinkling  filter,  and  separ- 
ated from  it  by  the  filter  wall  only,  is  the  col- 
lecting trough.  It  is  3  ft.  wide,  with  a  floor 
slightly  below  the  filter  floor;  the  outer  wall 
is  about  4  ft.  lower  than  the  filter  wall  and 
comes  up  only  to  the  ground  line.  Arches  are 
built  in  about  25  ft.  apart  over  the  trough  to 
counteract  earth  pressure  from  the  outside. 
All  of  the  filter  sub-drains  pass  through  the 
filter  wall  and  empty  into  this  trough.  At  the 
east  end  of  this  trough  also  the  filter  by-pass 
mentioned  above  enters,  carrying  the  water 
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From  the  sludge  filter  and  From  the  siphon  tanks  in 
case  the  filter  should  for  any  reason  be  put  out  of 
service.  Likewise,  the  force  main  by-pass  has  a  con- 
aection  by  which  the  entire  plant  above  this  point 
could  be  put  OUt  of  serv  ice,  if  necessary,  and  still  give 
the  sewage  the  benefit  of  the  final  settling  tank.  This 
trough  could  also,  in  case  of  a  typhoid  epidemic  or 
similar  trouble,  be  used  for  a  hypochlorite  trough. 
Vfter  the  liquid  passes  into  this  trough,  it  flows  from 
either  waj  to  the  centre  and  then  through  a  covered 
trough  to  the  final  settling  tank. 

Pinal  Settling  Tank. —  This  is  a  plain  gloncretc 
tank  63  by  103  ft.  in  size,  divided  into  two  parts  by  a 


middle  longitudinal  wall.  From  the  collecting  trough 
the  How  enters  a  shallow,  reinforced  hanging  trough, 
I  lie  flow  into  either  half  being  controlled  by  a  gate. 
From  this  trough  it  passes  over  a  weir  the  entire  width 
of  the  tank,  to  the  tank  proper.  Here  it  passes  slowly 
through  under  several  reinforced  baffle  walls  to  the 
outlet  end.  The  tank  is  about  4  ft.  deep  below  the 
How  line,  and  it  takes  the  normal  flow  about  two  hours 
to  pass  through,  thus  allowing  the  suspended  solids  a 
final  chance  to  settle  to  the  bottom.  The  floor  of  the 
final  tank  is  below  the  outfall  creek,  and  when  either 
compartment  is  emptied  for  cleaning,  it  will  have  to  be 
done  by  gasoline  pumps.     From  the  final  tank  the 
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effluent  passes  over  two  weirs  in  each  half  into  a  final 
trough,  and  from  there  through  about  200  ft.  of  20-in. 
terra  cotta  pipe  to  the  final  outfall  into  the  stream. 

Head  Consumed  Through  Plant. — The  elevation  of 
the  main  sewer  at  the  pump  station  is  about  74.  The 
sewage  is  pumped  up  to  elevation  100  at  the  flow  line 
of  the  sedimentation  tank.  The  discharge  of  the  si- 
phon tanks  is  at  about  99.5  and  the  elevation  of  the 
sprinkler  sprays  is  91.5.  The  floor  of  the  sprinkling 
filter  is  84.5  at  the  south  end,  the  flow  line  of  the  final 
settling  tank  is  84.0,  and  the  grade  of  the  pipe  at  the 


final  outlet  is  83.2.  This  makes  a  total  head  consumed 
in  the  disposal  plant  of  16.8  ft. 

Auxiliary  Work. —  ['art  of  the  auxiliary  work  con- 
nected with  the  proposition  was  the  construction  of 
two  small  reinforced  dams  across  the  two  streams  for 
the  purpose  of  preventing  the  backing  up  of  the  efflu- 
ent towards  town  in  case  of  a  south  wind  and  no  cur- 
rent. A  2-in.  artesian  well  was  also  bored  about  1,000 
ft.  deep  to  furnish  water  for  construction  and  for  other 
uses.  A  living  house  was  moved  from  the  site  of 
Aberdeen's  new  City  Hall,  about  three  miles  to  the 
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disposal  plant,  set  up  on  a  concrete  foundation  and  re- 
modelled. It  was  connected  with  the  well  and  given 
sewer  connection,  and  is  being  used  by  the  caretaker 
as  a  residence.  About  1,800  ft.  of  railroad  track  was 
put  in  by  the  M.  &  St.  L.  Railroad  to  facilitate  unload- 
ing material. 

Concluded  in  next  issue) 


Economics  of  Sewage  Filters 

Sand   Contact  and  Sprinkling  Filters    Population  per  Acie  of 
Filter  Practicable    Cost  per  Acre  and  per  Capita — 
Economical  Depth 

THE  output  of  a  filter  of  any  type  depends  upon 
the  nature  of  the  sewage,  the  nature  and  fine- 
ness or  coarseness  of  the  filtering"  material, 
the  method  of  application  of  the  sewage  to 
the  filtering  material,  temperature,  atmospheric  condi- 
tions and  many  other  factors.  'The  intermittent  sand 
filter  is  best  for  obtaining  a  very  high  degree  of  purifi- 
cation ;  contact  filters,  sprinkling  filters  and  others  are 
used  for  a  less  degree  of  purification.  By  using  a  suit- 
able rate  under  suitable  conditions,  however,  any  type 
of  filter  can  be  made  to  give  any  degree  of  organic 
purification  that  may  be  desired  within  the  limitations 
of  the  type  in  question. 

RATE  OF  FILTERING  SETTLED  SEWAGE 

Sand  Filters.  The  question  of  the  rate  of  applica- 
tion of  the  sewage  to  a  sand  filter  is  largely  tied  up 
with  that  of  preliminary  treatment  by  tanks  or  screens. 
The  following  table  gives  figures  for  each  of  several 
Massachusetts  cities,  showing  the  time  of  detention 
in  sedimentation  tanks,  storage  wells,  pump  wells  or 
other  kinds  of  storage,  and  the  population  whose  sew- 
age can  be  treated  per  acre,  of  filter.  The  average  of 
these  shows  that  with  6.7  hours  of  detention  previous 
fc  i  filtering,  the  sewage  from  937  persons  can  be  treated 
'•n  "lie  acre  of  filter.  The  Baltimore  sewerage  com- 
mission in  1906  estimated  that  sewage  which  had  set- 
tled six  hours  could  be  treated  on  a  sand  filter  con- 
taining 3  feet  of  clean  sand  at  the  rate  of  1,200  people 
per  acre. 

Period  of  Detention 


Hours 

Population 

VA-3 

950 

Brockton   

12 

1,160 

Clinton  

12 

425 

Framingham  

12 

375 

Gardner  (Old)   

1^ 

1,310 

Gardner  (New)  

iH 

2,000 

Pittsfield  

12 

605 

Stockbridge  

8 

220 

Worcester   .. 

1% 

1,390 

Average  of  all  ... 

6.7 

937 

Contact  Filters. — American  data  for  contact  filters 
are  relatively  few,  and  the  use  of  English  data  is  rather 
dangerous  owing  to  the  difference  in  strength  of  Eng- 
lish and  American  sewage.  Experiments  at  Colum- 
bus, Ohio,  indicated  that  contact  filters  containing  5 
feet  of  stone  could  be  safely  operated  at  an  average 
rate  of  600,000  to  700,000  gallons  per  acre  per  day ;  or 
500  gallons  for  a  4-foot  depth,  equivalent  to  about  5,000 
people  per  acre.  Tests  at  Lawrence,  Mass.,  on  beds 
of  various  depth  gave  an  average  of  about  700,000  gal- 
lons per  acre  for  a  depth  of  S]/2  feet,  equivalent  to 
about  135  gallons  per  acre  of  each  foot  of  depth  of 
stone,  or  again  about  5,000  people  per  acre  of  4-foot 


'  Abstract  of  a  paper  by  George  W.  Fuller,  before  the  American 
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bed.  Contact  filters  Al/>  feet  dee.])  covering  3.6  acres 
at  Plainfield,  N.J.,  treated  an  average  of  1.7  million  gal- 
lons per  day  in  1910,  equivalent  to  the  sewage  from 
4,200  people  per  acre  of  4-foot  bed. 

Sprinkling  Filters. — For  sprinkling  filters  much 
iin  ire  satisfactory  data  can  be  had,  and  their  ratings 
can  be  fixed  with  much  more  dependence.  The  depth 
and  population  per  acre  of  several  such  filters  are  as 
follows:  Reading,  5  feet,  18,000;  Columbus,  5  feet,  18,- 
000;  Atlanta,  6  feet,  20,000;  Philadelphia,  6  feet,  20,- 
000;  Montclair,  7y2  feet,  15,000;  Mt.  Vernon,  8  feet,  24- 
000;  Baltimore,  9  feet,  20,000;  Fitchburg,  10  feet,  50,- 
000.  The  average  of  all  these  is  a  7-foot  bed  with 
19,400  population  per  acre. 

P"or  ordinary  conditions  we  may  safely  assume  the 
following  averages:  Intermittent  sand  filters,  3-fo'ot 
bed  of  sand,  1,000  per  acre.  Contact  filters,  4-foot 
depth  of  stone,  5,000  per  acre.  Sprinkling  filters,  7- 
foot  depth  of  stone,  19,000  per  acre. 

COST  OF  SEWAGE  FILTERS 

Costs  of  construction  are  so  much  affected  by  lo- 
cal conditions,  such  as  amount  of  excavation  neces- 
sary, cost  of  materials  and  distance  to  be  transported, 
etc.,  that  comparative  costs  for  different  localities  are 
to  be  used  only  with  great  discretion,  and  averages 
should  be  used  only  as  a  guide  to  comparative  costs 
in  various  places.  The  average  cost  of  the  nine  Mas- 
sachusetts intermittent  sand  filters  cited  above  was 
$3,260  per  acre,  or  $3.50  per  capita  using  the  filters. 
The  Baltimore  sewerage  commission  estimated  the 
cost  per  acre  at  $6,350,  corresponding  to  $5.30  per 
capita. 

The  cost  of  contact  filters  equipped  with  suitable 
convenient  appurtenances  may  be  taken  at  about  $30,- 
000  per  acre  for  a  bed  4  feet  deep,  or  $6  per  capita. 

For  sprinkling  filters  7  feet  deep  the  cost  will  be 
about  $45,000  per  acre,  or  $2.37  per  capita. 

The  relatively  low  cost  of  the  Massachusetts  sand 
filters,  as  compared  with  the  Baltimore  estimate,  is 
due  to  the  fact  that  conditions  in  that  section  of  the 
country  are  unusually  favorable  for  such  filters.  In 
most  cases  the  costs  would  more  nearly  approximate 
the  Baltimore  estimate.  It  appears  from  this  that  the 
cost  per  capita  of  intermittent  sand  filters  and  contact 
filters  do  not  differ  greatly,  and  that  sprinkling  filters 
are  a  far  more  economical  installation  in  the  matter 
of  first  cost. 

Depth  of  Filters. — The  cost  of  filters  will,  of  course, 
vary  with  the  depth,  but  little  is  known  about  the 
relative  advantages  of  shallow  or  deep  filters.  Very 
few  tests  have  been  made  which  give  convincing  in- 
formation as  to  the  most  economical  depth  for  secur- 
ing a  given  degree  of  purification.  In  some  places 
filters  are  made  10  feet,  in  others  6,  and  it  is  certainly 
worth  while  to  determine  which  would  be  the  better. 
In  the  following  comparison  it  will  be  assumed  that 
sufficient  head  is  available  for  any  depth  adopted  with- 
out adding  to  any  pumping  cost. 

This  question  does  not  arise  for  intermittent  sand 
filters,  as  these  are  not  usually  made  more  than  4  or 
5  feet  deep,  and  in  general  any  amount  over  3  feet  is 
added  merely  to  increase  the  number  of  times  that 
the  clogged  sand  surface  can  be  removed  before  the 
entire  reconstruction  of  the  bed  becomes  necessary. 

In  the  case  of  contact  filters,  where  the  amount  of 
air  drawn  in  between  fillings  is  practically  equal  to 
the  volume  of  the  sewage  and  where  surface  clogging 
cannot  be  a  serious  factor,  each  cubic  yard  of  stone 
forming  the  filter  will  give  the  same  output  of  purifi- 
cation regardless  of  the  depth  of  the  filter.    It  would 
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therefore  appear  that  it  is  economical  to  build  a  con- 
tact filter  as  deep  as  local  conditions  of  construction 
will  permit,  and  the  question  of  economy  is  therefore 
one  of  minimum  total  cost  of  constructing  a  containing 
basin  for  a  given  number  of  cubic  yards  of  stone. 

For  sprinkling  filters  the  problem  is  more  com- 
plicated. The  Royal  Commission  reported  that  Eng- 
lish practice  seems  to  indicate  that  the  output  per  unit 
of  volume  is  the  same  regardless  of  the  depth;  but 
American  experiments  do  not  wholly  corroborate  this. 
( )ur  best  knowledge  seems  to  indicate  that  the  output 
per  unit  of  volume  is  somewhat  less  for  deep  than  for 
shallow  filters.  Therefore,  with  a  relatively  decreas- 
ing efficiency  of  the  stone  as  the  depth  increases,  and 
at  the  same  time  a  relatively  decreasing  cost  for  con- 
struction per  unit  of  volume  of  stone,  there  must  be 
some  point  where  the  greatest  output  per  unit  cost  of 
stone  will  be  obtained.  Baltimore  Sewerage  Commis- 
sion in  1911  estimated,  from  tests  made  in  Baltimore, 
that  the  relation  between  depth  and  results  would 
be  as  follows : 

6  ft.    Oft.     12  ft. 

Relative  stability   79       87  89 

Per   cent,    reduction   of   oxygen   consumed    56       70  72 

Giving  equal  weight  to  the  relative  stability  and 
per  cent,  reduction  of  oxygen  consumed,  we  get  the 
following : 

6  ft.    9  ft.    12  ft. 


Relative  stability   1  1.2  1.2:5 

Pet  iint.   reduction  of  oxygen  consumed  1  1.25  1.28 

Average  of  the  two    1  1.22  1.25 

Relative  depths    1  1.33  2.00 

Relative   value  of  stone   per  cu.  yd.    ...  1  .92  .63 


Winning  this  depth  varies  at  a  uniform  rate  from 
one  end  of  the  curve  to  the  other,  we  get  the  follow- 
ing for  the  relative  value  of  stone  per  cubic  yard  : 

6  ft.   7  ft.    8  ft.   9  ft.  10  ft.  12  ft. 

Relative  value  of  stone 

per   cubic   yard    1.0    0.97    0.94    0.92    0.82  0.63 

To  get  comparative  figures  then  between  the  6,  8 
and  10-foot  beds,  tlie  cost  figures  for  the  S-foot  beds 
tnusl  In  divided  by  0.94,  and  the  cost  for  the  10-foot 
beda  by  0.82,  putting  them  all  on  the  basis  of  the  6- 
l'">l  beds. 

For  comparative  costs  a  number  <>f  factors  such 
as  excavation,  etc.,  are  naturally  omitted,  as  they  are 
not  affected  in  all  places  the  same  way  by  the  depth 
of  the  filter.  Comparing,  then,  only  those  particular 
COSta  which  are  affected  per  unit  <»f  output  by 
depth  of  the  filter,  we  get  the  following: 

Cost  per  effective  cu.  yd. 
Depths. 
6  ft.      7  ft.      8  ft. 

Floor.    Take  at  0.40  per  cubic  yard  for 


a  6- foi it  bed   $0.10    $0.3.1  $0.32 

Tile    'lake  lie  per  square  foot  for  any 

depth   .in      .  44  ,40 

Walls.    Assume  cost  0.17  per  cubic  yard 

for  6-foot  depth   .17       .17  .18 

Galleries  and  Collectors.  Assume  fur  6- 

fool  depth  0.25  per  cubic  yard   .25       .22  .20 

Distribution.   Assume    0.50    per  cubic 

yard  for  6-fimt  depth;  also,  as  cost* 

theoretically  vary  only  according  to 

quantity  delivered,  they  must  be  same 

fur  all  effective  depths  per  cu.  yd  .50  ;,n  ;,(> 
Stone,    Assume  $1.50  per  cu.  yd   1.50      1.55      |  r,n 


T0t«]  $3.31     $3.23  $3.20 


Outside  factors  will  depend  on  quantity  only  and 
not  on  depth. 

It  appears  then,  that  there  is  some  slight  saving  of 
cost,  which,  on  the  figures  given  in  the  table,  amounts 
to  about  3  per  cent,  in  favor  of  the  8-foot  deep  bed  as 
compared  with  the  6-foot  deep  bed.  On  the  other  hand, 
it  is  to  be  recognized  that  a  deep  bed  will  give  a  good 
deal  more  trouble  with  pooling  and  freezing  than  a 
shallow  bed,  and  the  advantages  in  favor  of  a  shallow 
bed  due  to  this  lesser  amount  of  pooling  will  be  con- 
siderably more  than  this  3  per  cent,  difference  in  cost. 
Taking  everything  into  account,  the  writer  believes 
that  a  sprinkling  filter  bed  of  not  less  than  6  feet  and 
not  more  than  7  feet  will,  in  the  greater  number  of 
cases,  prove  the  most  economical  to  use. 


The  Canada  Foundry  Company's  Toronto  works 
received  instructions  last  week  to  proceed  with  the 
manufacture  of  shells  for  the  Government.  Fourteen 
of  the  shells  which  were  recently  shipped  as  a  sample 
to  England  proved  very  satisfactory  in  every  way. 
They  were  tried  in  the  guns  with  good  results.  The 
staff  will  work  day  and  night  in  turning  them  out. 
The  pump  and  brass  departments  have  been  increased. 
The  other  firms  making  these  shells  are  Chapman  Ball 
Bearing  Company,  Canadian  Fairbanks  Company  and 
the  John  Inglis  Company. 


The  Interior  Construction  Company,  Limited.  Win- 
nipeg, state  that  they  use  several  carloads  of  calcined 
magnesite  and  chloride  of  magnesia  during  the  year 
and  that  from  ten  to  twenty  carloads  are  used  in  the 
city  of  Winnipeg.  The  company  believe  that  there  is 
a  good  opportunity  for  a  firm  to  manufacture  this  pro- 
duction in  Canada,  as  magnesite  is  found  in  its  natural 
form  in  Quebec.  The  company  state  that  they  have 
to  place  an  order  for  a  40,000-lb.  car  immediately,  and 
up  to  the  present  have  been  unable  to  secure  this  ma- 
terial in  Canada. 


The  Cheticamp  Gypsum  &  Plastering  Company, 
Limited,  which  holds  a  property  three  miles  long  at 
Cape  Breton  in  Nova  Scotia  and  which  was  organized 
about  a  year  ago  with  a  capital  of  $1,500,000,' is  put- 
ting into  practice,  the  theory  of  conducting  business 
as  usual.  Tt  has  recently  completed  a  new  loading 
trestle  over  600  ft.  in  length  and  has  purchased  a  sec- 
ond locomotive  to  handle  the  output  and  facilitate 
shipments  of  the  raw  material  to  the  United  States. 
The  company  has  followed  up  its  opportunities  so 
closely  that  instead  of  laying  off  men  during  the  last 
few  months  it  has  increased  its  staff.  To  facilitate  the 
building  of  its  business  the  company  has  rccentlv  re- 
moved its  headquarters  to  Montreal. 


I  he  Iron  Age,  Commenting  on  the  business  situa- 
tion, says:  "The  turning  point  has  been  rounded,  and 
there  is  every  prospect  that  the  progress  will  be  con- 
tinued. It  is  almost  inconceivable  that  anything  could 
OCCUr  that  would  shock  business  and  finance  more  than 
did  the  inception  of  this  great  war.    The  period  of 

panic  of  unreasoning  fear,  is  passing,  the  real  dangers 

are  being  faced  and  the  problems  are  being  solved. 
Complete  confidence  cannot  be  restored,  and  business 
cannot  reach  a  stage  of  full  normal  activity  in  a  period 
of  weeks,  or  even  of  a  few  mouths,  but  the  trends  arc 
in  the  right  direction.  Having  passed  to  a  stage 
'•f  greater  inaction  than  current  business  and  financial 
Conditions  required,  the  steel  market  is  in  line  for  a 

Blight  recovery,  to  put  it  in  step  with  general  busi 
ness." 


'47- 
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Faults  ol  Engineers  from  the  Contractor's 
Viewpoint 

Interesting  observations  bearing  upon  the  relation- 
ship ol  the  engineer  to  the  contractor  are  contained  in 
a  paper  presented  recently  before  the  Albany  Society 
of  (  n  il  Kngineers.  by  Mr.  Richard  \V.  Sherman,  Chief 
Engineer  of  the  New  York  State  Conservation  Com- 
mission. The  following-  extracts  from  this  paper  are 
given  by  our  Chicago  contemporary.  Engineering  and 
Contracting. 

Contractors  arc  largely  influenced  by  their  opinions  of 
engineers.  The  engineer  who  has  a  reputation  for  ability, 
honesty,  fairness  and  good  disposition,  will  attract  bidders 
for  any  work  of  which  he  has  charge  and  the  desire  to  do 
work  under  him  would  be  an  incentive  to  reasonably  low 
prices.  On  the  contrary,  if  contractors  consider  an  engineer 
incompetent,  dishonest,  an  inebriate  or  of  a  cranky  disposi- 
tion, they  will  often  avoid  bidding  on  the  work  of  which  he 
has  charge  or  add  to  their  bids  a  sum  which  they  hope  will 
cover  the  excess  cost  of  the  work  due  to  the  unfavorable 
attributes  in  the  make-up  of  the  engineer.  It  is  a  feature 
of  contracting  to  "size  up"  the  engineer  with  as  much  ac- 
curacy as  possible,  and  many  contractors  become  very  expert 
thereat. 

In  bidding  for  work,  contractors  are  almost  as  sensitive 
as  weather  vanes.  As  a  rule,  they  run  quite  a  risk  of  loss 
if  they  bid  too  low;  and  the  engineer  is  at  least  one  of  the 
most  important  features  in  the  situation,  as  by  reason  of  the 
characteristics  of  the  engineer  it  may  be  possible  to  make 
a  profit  at  a  given  bid  under  one  engineer  and  impossible 
.  void  a  loss  under  some  other  engineer  with  all  condi- 
tions, aside  from  the  engineer  himself,  precisely  similar. 

Contractors  who  do  not  care  for  the  contract  often  bid 
fairly  high  without  any  expectation  of  securing  the  contract, 
but  merely  to  avoid  a  reputation  among  contractors  of  being 
low  bidders  and  with  the  bare  chance  of  getting  the  work 
at  good  prices.  Excessively  high  bids  are  usually  the  result 
of  lack  of  knowledge  of  the  value  of  the  work,  lack  of  time 
to  become  familiar  with  it,  and  not  infrequently  from  a  var- 
iety of  reasons  by  which  the  engineer  has  been  "sized  up" 
so  unfavorably  by  some  contractors  that  they  do  not  want 
the  work  under  him,  are  prejudiced  against  him  and  the 
work  and  consequently  unintentionally  or  otherwise  bid  too 
high.  The  treatment  which  bidders  think  they  will  receive 
from  the  engineer  if  they  secure  the  work  is  an  important 
feature  of  the  bidding. 

If  an  engineer's  preliminary  estimate  is  believed  to  be 
too  low  it  drives  away  bidders  and  tends  to  indifferent  high 
bidding.  Some  over-anxious  contractors  may  be  influenced 
thereby  to  bid  too  low.  They  may  secure  the  work,  in  which 
event  the  engineer  has  an  unpleasant  task  during  construc- 
tion. There  is  almost  sure  to  be  a  disposition  on  the  part 
of  the  contractor  to  save  himself  from  loss,  and  he  is  thus 
tempted  to  slight  or  cheat  in  the  quality  of  the  work  which 
the  engineer  tries  to  prevent  (as  he  should).  The  engineer, 
no  matter  how  fair  and  just  he  may  be  to  the  contractor, 
will  usually  end  with  a  feeling  of  enmity  toward  him.  Both 
contractor  and  engineer  are  in  some  degree  injured  by  the 
work  having  been  done  at  less  than  cost.  It  is  detrimental 
to  an  engineer  to  make  a  practice  of  making  his  preliminary 
estimates  higher  than  the  prices  at  which  it  is  later  found 
the  work  can  be  let  to  reliable  parties.  On  the  other  hand, 
great  annoyance  and  trouble  and,  in  most  cases,  detrimental 
features  which  in  one  way  and  another  causes  loss  to  the 
owner  and  detriment  to  the  reputation  of  the  engineer  re- 
sult from  making  preliminary  estimates  too  low. 

In  the  matter  of  monthly  and  final  estimates,  contrac- 
tors, particularly  those  ignorant  of  engineering,  are  very 
prone  to  suspect  that  engineers  have  under-estimated  or  cheat- 
ed them.  There  never  has  been  any  good  reason  why  con- 
tractors should  not  check  up  measurements  and  quantities 


oven  if  it  is  necessary  to  employ  contractors'  engineers  to 
do  so.  In  large  contracts  this  has  been  the  custom  for  some 
years  and  is  becoming  more  so.  Many  more  engineers  than 
formerly  are  engaged  in  contracting  and  this  feature  adds  to 
the  practice  of  contractors  measuring  and  checking  up  esti- 
mates. It  is  to  be  hoped  that  this  practice  will  become 
general. 

Great  injustice  has  been  done  engineers,  as  many  intelli- 
gent contractors  know,  by  the  perpetual  suspicion  that  the 
engineer  is  under  of  having  cheated  contractors.  There  is 
seldom  a  motive  other  than  spite  for  an  engineer  to  cheat  a 
contractor  and  the  spite  cases  I  believe  to  be  very  rare. 
In  small  works,  for  instance,  such  as  village  water-works 
and  sewers,  some  engineers  may  be  tempted  to  under-esti- 
mate  in  order  to  keep  the  cost  of  the  work  down  to  the 
preliminary  estimate  or  appropriations.  I  trust  there  are  not 
many  such,  but  I  fear  there  are  some. 

An  indolent,  indifferent  engineer  and  also  a  procrastinat- 
or,  are  torments  to  contractors  and  a  cause  of  considerable 
unnecessary  cost  in  executing  the  work. 


Copper  Alloy  for  Metal  Lath  Manufacture 

Contributed  by  Clarence  W.  Noble 

SINCE  the  first  introduction  of  metal  lath,  architects 
and  plasterers  have  known  that  it  is  very  susceptible 
to  the  corrosive  effect  of  hard  wall  plaster.  At  li'-st 
this  was  not  generally  appreciated.  For  this  reason 
many  buildings  have  been  erected  in  which  the  metal  lath  was 
entirely  unprotected.  The  failure  of  certain  early  metal  lath 
construction  has  brought  the  consequences  of  such  careless 
specification  to  the  attention  of  constructors,  and  as  a  result 
there  has  been  given  a  greater  amount  of  study  to  the  pro- 
tection of  metal  lath. 

Besides  the  customary  protection  of  metal  lath  by  coat- 
ings there  remains  another  method  hitherto  untried.  This  i.-> 
by  changing  the  composition  of  the  metal  itself  so  that  hard 
wall  plaster  will  have  but  little  effect  on  it.  Of  course  it 
would  be  highly  desirable  to  make  the  lath  of  metal  of  such 
composition  that  corrosion  would  be  impossible.  This,  how- 
ever, cannot  be  done  except  at  a  prohibitive  price.  The  next 
best  alternative  is  to  reduce  the  corrosion  to  such  a  degree 
that  while  the  protective  coating  will  still  be  used  the  attack 
at  the  scratch,  should  this  occur,  will  have  a  negligible  result. 

For  a  number  of  months  the  writer  has  been  experiment 
ing  along  this  line.  He  is  now  in  a  position  to  announce  a 
specification  for  metal  lath  in  hard  wall  plaster  which  will 
not  increase  the  price  of  the  material  in  the  slightest  and 
will  reduce  the  corrosion  at  scratches  to  1/15  of  its  former 
amount,  a  quantity  which  can  safely  be  regarded  as  negligi- 
ble. It  was  also  found  that  this  corrosion  ceased  under  nor- 
mal circumstances  within  a  comparatively  short  time  after 
the  application  of  the  plaster.  This  improvement  will  here- 
after be  adopted  in  the  manufacture  of  Herringbone  Metal 
Lath. 

In  the  spring  of  1913  the  attention  of  the  writer  was 
called  to  the  greatly  increased  resistance  to  corrosion  that 
could  be  imparted  to  steel  by  the  addition  to  its  composition 
of  a  small  percentage  of  copper.  This  alloy  is  now  being 
manufactured  commercially  by  the  United  States  Steel  Cor- 
poration. Roughly  speaking  it  will  resist  the  corrosive  effect 
of  dilute  sulphuric  acid  about  fifty  times  as  long  as  ordinary 
steel.  Its  life  when  exposed  to  atmospheric  influence  is  from 
fifty  to  seventy-five  per  cent,  greater  than  the  life  of  steel 
free  from  copper.  When  immersed  in  a  solution  of  table  salt 
it  will  last  twenty  times  as  long  as  ordinary  steel.  These 
facts  led  to  the  hope  that  in  this  material  might  be  also  found 
an  increased  resistance  to  corrosion  arising  from  hard  wall 
plaster.  It  was  this  hope  that  caused  the  writer  to  make  his 
tests. 

The  tests  here  described  were  made  by  the  Canadian  La- 


THE    CONTRACT  RECORD 


147.1 


boratories,  Limited,  of  Toronto.  They  were  supplied  with  a 
number  of  specimens  of  sheet  metal,  each  one-inch  square, 
both  of  plain  steel  and  of  copper  alloy. 

These  were  carefully  cleaned  of  mill  scale  by  pickling 
them  in  a  weak  acid  bath.  They  were  then  washed  with  a 
solution  of  lime  water,  followed  by  pure  water,  after  which 
they  were  carefully  dried  and  weighed.  After  this  they  were 
placed  in  hard  wall  plaster  and  stored  for  the  desired  time  of 
exposure.  Five  different  brands  of  plaster  were  used.  In 
order  to  secure  a  uniform  result  only  enough  plaster  was 
mixed  to  bed  one  specimen  at  a  time.  The  mixture  was  done 
with  40  per  cent,  by  weight  of  water  and  the  specimen  was 
bedded  immediately  after  mixing.  The  specimens  were  stor- 
ed separately  on  glass  plates  and  were  kept  in  a  saturated 
atmosphere.  The  reason  for  this  is  that  the  rate  of  corrosion 
is  believed  to  depend  to  an  extent  on  the  amount  of  moisture 
that  reaches  the  specimen.  Comparable  results  can  only  be 
obtained  when  all  specimens  are  treated  alike,  and  only  1 
saturated  atmosphere  can  assuredly  be  kept  at  a  constant 
humidity.  These  specimens  were  therefore  kept  over  a  water 
bath  in  an  enclosed  box. 

When  the  time  for  the  examination  of  the  specimens  ar- 
rived they  were  cleaned  from  plaster  and  washed  in  ammoni- 
um citrate.  This  chemical  is  a  solvent  for  rust  but  makes  no 
attack  on  steel.  After  cleaning,  the  specimens  were  carefully 
dried  and  weighed.  The  subtraction  of  the  weight  after 
hard  wall  plaster  exposure  from  that  found  before  exposure 
gave  the  loss  by  corrosion.  From  this  the  percentage  of 
loss  of  original  weight  was  thus  readily  determined.  This 
percentage  of  loss  instead  of  actual  loss  is  the  figure  con- 
sidered because  thus  the  effect  of  any  variation  in  the  size  of 
the  specimen  is  eliminated. 

Testa  were  made  with  five  different  kinds  of  commercial 
plaster,  two  different  kinds  of  steel  and  five  different  times  of 
exposure.  Three  individual  tests  were  made'  with  each  com- 
bination of  time  of  exposure,  a  brand  of  plaster  and  a  kind 
<>i  steel  Thus  a  total  of  seventy-five  specimens  each  of  or- 
dinary steel  and  copper  alloy  were  tested. 

The  plasters  selected  for  tests  are  the  five  most  widely- 
USCd  plasters  on  the  Canadian  market.  With  one  exception 
they  are  typical  hard  wall  plasters.  Their  composition  is 
mainly  plaster  of  Paris.  With  this  is  a  small  amount  of 
hair — a  rctardent  to  prevent  too  rapid  setting — and,  with  all 
except  number  four,  a  varying  percentage  of  lime.  Plasters 
number  two,  three  and  live  arc  about  two-thirds  sand.  Plas- 
ter four  was  furnished  neat,  the  intention  being  that  the 
plasterer  should  mix  his  own  sand.  It  was  tested  as  fur- 
Dished.  Plaster  number  one  is  not  properly  speaking  a  hard 
wall  plaster;  while  plaster  of  Paris  enters  into  its  composi- 
tion it  has  about  ten  times  as  much  retarder  as  the  others 
and  sets  up  much  more  slowly.  It  does  not  contain  sand 
but  in  the  place  of  it  has  a  softer  and  more  porous  material, 
the  evident  intention  being  to  increase  its  sound-proof  quali- 
ties. 

Although  tests  were  made  for  live  periods  varying  from 
one  day  to  ninety  days,  the  following  table,  made  to  show 
(he  varying  effect  of  the  different  plasters,  was  made  by 
averaging  all  times  of  exposure  together. 

Average  Loss  in  Grammes  by  Corrosion  with  Different 
Plasters 

Plaster  No.  I    No.  2    No.  3    No.  4    No.  ft  Aver. 

%   Lime   Content    3.88     6.08     8.00     0.00      1. 00 
Plain   Steel    ..    ..     2tU      0  17      O.T'.I      I  Oil      1.(10  1.5] 

Copper  Alloy  ...    1.42    d.13    0.01     1  tit;    0.8?  0.01 

Ratio  of  average  results  for  each  plaster  tested 
Alloy  I  .00        Plain  I  .77 

Ratio  for  average  for  all  specimens  tested 
Alloy  I  ,00        Plain  I  61 

It  will  be  noted  that  the  various  plasters  differ  widely 
in  their  corrosive  properties.     It  1,  also  a  curious  fact  that 


the  plasters  showing  lower  rates  of  corrosion  show  relatively 
greater  advantage  for  copper  alloy.  For  example,  number 
two  plaster  exhibits  a  rate  of  corrosion  less  than  that  of  the 
others.  The  ratio  of  percentage  of  loss  between  copper  al- 
loy and  plain  steel  in  the  case  of  number  two  plaster  is  as 
1.00  is  to  3.62.  In  the  case  of  number  four,  the  most  corro- 
sive hard  wall  plaster,  the  ratio  is  only  1.00  to  1.20.  This 
explains  why  the  average  of  the  ratios  by  plasters  does  not 
check  the  ratio  of  the  average  of  all  specimens.  The  former 
figure  is  as  1.00  for  copper  alloy  is  to  1.77  plain  steel,  where- 
as the  latter  is  1.00  as  compared  with  1.01. 

Plaster  number  one  is  apparently  more  corrosive  than 
the  others.  On  account  of  its  slower  rate  of  setting  it  holds 
moisture  against  the  steel  for  a  much  longer  time  than  do  the 
other  plasters.  With  this  exception  the  varying  rate  of  cor- 
rosion is  due  apparently  to  the  varying  proportion  of  hy- 
drated  lime  in  the  composition  of  the  plaster. 

It  will  be  noticed  that  with  this  exception,  should  the 
plasters  be  arranged  in  order  of  their  lime  content,  they 
would  also  be  arranged  in  the  order  of  the  vigor  of  their 
corrosive  attack. 

Unless  a  comparison  is  made  between  actual  results 
shown  by  the  different  plasters,  the'  full  significance  of  this 
small  varying  percentage  of  hydrated  lime  is  not  appre- 
ciated. Omitting  plaster  number  one  we  see  that  using  plain 
steel,  the  rate  of  corrosion  is  reduced  to  less  than  one-quar- 
ter of  its  original  amount  by  the  addition  of  seven  per  cent, 
hydrated  lime.  If  copper  alloy  is  used,  the  addition  of  seven 
per  cent,  hydrated  lime  reduces  the  rate  of  corrosion  to 
nearly  one-seventh  the  original  amount.  If  both  copper  al- 
loy and  hydrated  lime  are  used  the  rate  of  the  corrosion  is 
less  than  one-fifteenth  of  what  it  would  be  if  neither  of  these 
precautions  was  observed.  Finally,  as  an  extreme  case,  the 
rate  of  corrosion  of  number  two  plaster  with  copper  alloy 
is  only  one-twentieth  of  the  rate  of  number  one  plaster  and 
plain  steel  .  These  results  justify  the  statement  that  a  spe- 
cification has  been  found  which  will  reduce  the  rate  of  cor- 
rosion at  scratched  places  in  the  cold  japanned  protective 
coating  to  an  insignificant  amount. 

Number  three  plaster  is  tested  neat.  The  other  plasters 
are  about  two-thirds  sand.  The  fact  that  number  three  plas- 
ter falls  into  the  place  in  the  diagram  that  is  indicated  by  its 
lime  content  shows  that  the  presence  or  absence  of  sand 
has  no  effect  on  the  rate  of  corrosion.  If  the  walls  were 
exposed  to  condensation  from  exhaust  steam  or  other  simi- 
lar sources  this  might  not  prove  to  be  the  case. 
Average  Loss  in  Grammes  for  Different  Times  of  Exposure 
Time    in    days       I  7  14         30         00  Aver. 

Plain  Steel   0.13     1.24      1.47     1.85     2.74  1.51 

Copper  Alloy  ...    0.07     0.72     o.si      1..V2     1  no  out 

It  will  be  noticed  here  too  that  the  effect  of  a  decreased 
late  ot  corrosion  is  more  apparent  in  the  case  of  copper  al- 
loy that  in  plain  steel.  In  the  former  case  corrosion  prac- 
tically ceases  at  the  end  of  thirty  days.  In  plain  steel,  thirty- 
two  per  cent,  of  the  corrosion  exhibited  at  ninety  days  has 
taken  place  after  thirty  days. 

These  tests  indicate  the  following  conclusions: — (I)  the 
addition  of  hydrated  lime  up  t"  seven  per  cent,  to  hard  wall 
plaster  has  a  marked  effect  in  reducing  its  corrosive  effect 
"ii  metal  lath;  (2)  the  addition  of  a  small  percentage  of  cop- 
per to  the  steel  used  in  making  metal  lath  is  more  efficient  in 
enabling  it  to  resist  corrosion  than  the  addition  of  fifty  per 
cent,  to  the  thickness  of  the  metal;  CD  the  combination  of 
seven  per  cent,  hydrated  lime  with  the  copper  alloy  reduces 
the  rate  of  corrosion  to  less  than  one-fifteenth  of  the  rate 
shown  when  these  precautious  are  not  observed;  H)  with 
metal  lath  formed  from  copper  alloy  corrosion  from  hard 
wall  plaster  ceases  in  about  thirty  days;  (.'•»  compared  with 
these  simple  precautions  the  use  of  a  heavy  gauge  as  -1 
means  of  resisting  corrosion  is  exceedingly  inefficient  an  I 
expensive. 
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Concrete  Roads — Their  Design,  Specifications 

and  Present  Status 

By  A.  A.  Young 
(Concluded  from  last  issue) 


It  is  a  well-known  fact  that  clay  in  the  aggregate  reduces 
tlu-  bonding  strength,  therefore  if  the  resistance  to  wear  and 
abrasion  is  to  be  high,  the  aggregate,  both  large  and  small 
must  be  very  clean. 

Another  feature  which  points  towards  the  specification 
of  tlie  rich  mixtures  is  the  comparative  costs  of  the  various 
mixtures  to  resi-t  the  same  load,  as  is  shown  in  table  No.  6. 


Table  No.  6 


1 

:l  :2 

430 

58 

0.33 

0.07 

20.4 

6.31 

1 

60 

1 

:1J4:S 

300 

1 

SS 

0.3G 

0.73 

21.7 

G.70 

1 

40 

1 

2  :4 

860 

1 

48 

0.38 

0.77 

19.7 

7.13 

1 

40 

1 

:2tf  :5 

300 

1 

22 

0.39 

0 . 79 

18.3 

7.87 

1 

44 

1 

:."{  :li 

2411 

1 

03 

0.40 

0.80 

17.3 

9.06 

1 

57 

This  table  is  worked  out  for  a  350  barrel  of  cement,  30 
per  cent,  voids  in  both  sand  and  stone  and  costs  are,  $2.15 
per  barrel  of  cement  delivered,  $1.75  per  cu.  yd.  sand  deliver- 
ed. Si. 25  per  cu.  yd.  stone  delivered,  and  labor  at  $1.50  per 

cu.  yd. 

The. column  "cost  per  sq.  yd.  in  $"  shows  that  if  we  con- 
sider— as  we  should — the  strength  of  the  pavement  to  carry 
beam  loads,  there  is  nothing  to  be  gained  by  using  the  lean 
mixtures.  The  i:lj£:3  mixture  being  of  the  same  cost  for 
the  same  strength  as  the  others  in  table  No.  6,  has  the  ad- 
vantage of  resisting  abrasion  and  wear  as  is  shown  in  table 
No.  5. 

Even  if  the  rich  mixtures  are  used,  undue  wear  may 
take  place,  due  to  insufficient  curing.  When  laid  in  such 
thin  slabs,  the  concrete  will  dry  out  before  it  sets  and  its 
power  to  resist  wear  will  be  lost.  If  the  concrete  is  kept 
damp  for  14  to  21  days  the  surface  will  become  very  hard 
and  also  the  whole  slab  will  become  considerably  stronger 
than  if  it  were  left  to  set  up  without  protection  from  the 
heat. 

Having  a  rich  mixture  properly  surfaced  and  cured  we 
have  then  to  consider  the  amount  the  pavement  will  wear. 
The  tests  in  table  No.  5  subjected  every  part  of  the  surface 
to  the  passing  of  a  heavy  traffic  wheel  two  thousand  times. 
That  is  equivalent  to  the  passing  of  two  thousand  heavy 
wheels  in  the  same  track.  It  would  seem,  therefore,  that 
for  the  best  mixture  a  wear  of  l/10th  to  l/16th  of  an  inch 
per  year  in  the  centre  of  the  road  would  be  a  safe  allow- 
ance. At  least  one  inch  should  then  be  added  for  wear. 
2.  Specifications 

The  points  in  the  Specifications  which  need  special  at- 
tention fall  under  these  heads:— grading,  drainage,  mixing, 
surfacing,  curing,  inspection. 

Grading 

The  usual  points  in  a  grading  specification  are: — 1,  no 
soft  material  or  spots  to  be  allowed;  2,  all  roots  and  sod 
to  be  removed;  3,  all  the  filling  to  be  rolled  in  layers  not 
more  than  six  inches  thick. 

These  points  are  all  important,  especially  the  last,  but 
the  following  points  which  are  usually  omitted,  are  of  even 
more  importance: — 

1.  That  the  roller  shall  roll  as  much  and  more  on  the 
outside  edges  of  the  subgrade  as  in  the  centre,  the  tendency 
being  for  the  roller  to  work  mostly  up  and  down  the  central 
portion  of  the  subgrade. 

2.  Subgrade  to  be  built  at  least  three  feet  wider  on  each 
side  of  the  pavement  at  the  time  the  main  subgrade  is  built. 

3.  Where  the  pavement  is  laid  upon  the  old  roadbed 
which  has  been  crowned,  the  old  crown  shall  be  broken  up 
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and  worked  over  so  as  to  have  an  even  fill  throughout  the 
whole  width  of  the  pavement. 

If  these  three  points  are  not  insisted  upon  the  road  will 
crack  longitudinally. 

Drainage 

The  specifications  for  drainage  of  country  roads  are  dif- 
ferent from  those  for  cities  and  towns  with  sewerage  systems. 

1.  Country  roads. 

The  general  drainage  along  a  country  road  is  carried 
inside  ditches,  while  the  edges  of  the  pavement  are  pro- 
tected from  the  surface  water  shed  from  the  pavement  by 
small  trenches  placed  on  each  side  of  the  pavement,  which 
are  filled  with  stone  or  gravel  and  which  have  outlets  to 
the  side  ditches. 

The  important  features  are:  1,  to  have  the  main  ditches 
on  each  side  of  the  road  deep  enough  to  keep  down  the 
water  level  under  the  pavement;  2,  to  have  these  ditches 
drain  quickly. 

2.  City  and  town  streets. 

1.  Where  curb  and  gutter  are  used  on  the  outside  edges 
of  the  pavement,  the  surface  water  is  carried  to  catch  basins 

and  away. 

2.  The  subgrade  should  be  protected  against  moisture 
from  the  edges  by  putting  a  narrow  trench  at  least  two  feet 
deep  under  the  curb,  filling  it  with  a  pervious  material  and 
draining  it  to  the  catch  basins  also. 

The  importance  of  these  deep  drains  to  reduce  moisture 
may  be  realized  from  the  fact  that  in  cities  where  these 
drains  are  run  to  catch  basins,  water  can  be  seen  trickling 
in  at  any  time  during  the  summer  months.  The  seepage 
water  can  only  be  kept  down  by  deep  drains  and  the  surface 
water  must  be  quickly  disposed  of. 

Mixture 

The  outstanding  features  in  mixing  are:  1,  the  ingredi- 
ents must  be  clean;  2,  the  proportions  must  be  accurately 
measured;  3,  the  coarse  aggregate  shall  have  a  predominance 
of  the  large  sizes  1  to  \Yz  inches;  4,  the  materials  shall  have 
no  soft  or  flat  particles;  5,  the  fine  aggregate  shall  be  free 
from  fine  particles;  not  more  than  10  per  cent,  to  go  through 
a  50-mesh  sieve.  The  fine  aggregate  shall  also  be  tested 
for  tensile  strength;  6,  the  aggregates  must  be  separately 
measured;  7,  the  mixture  should  be  1:1J4:3  or  1:2:3;  8,  the 
amount  of  water  should  be  enough  to  give  a  pasty  and  not 
a  sloppy  mass.  (This  prevents  the  separation  of  the  coarse 
aggregate  from  the  mortar  in  placing)  9,  all  the  materials 
shall  be  at  least  45  seconds  in  the  mixer  drum  before  any 
is  discharged;  10,  the  subgrade  shall  be  sprinkled  just  before 
the  concrete  is  placed  so  it  will  not  absorb  moisture  from 
the  concrete;  11,  enough  labor  shall  be  put  on  to  work  the 
concrete  sufficiently  after  it  is  dumped  to  ensure  an  even 
distribution  of  the  coarse  aggregate  in  the  mortar. 

Surfacing.— Great  care  shall  be  taken  in  finishing  that 
the  surface  be  made  even.  The  surface  is  usually  struck  off 
with  a  template  the  shape  of  the  crown.  This  template  is 
worked  back  and  forward  in  a  short  saw  motion  across  the 
road,  and  at  the  same  time,  along  the  road.  This  leaves 
small  marks  or  ridges  on  the  surface  which  are  trowelled 
over  with  a  wooden  float.  If  the  surfacing  with  the  template 
is  done  two  or  three  times,  the  trowelling  will  easily  give 
an  even  surface.  If  the  surface  is  uneven  the  traffic  will 
have  a  tendency  to  pound  and  produce  holes. 

Curing. — As  soon  as  the  concrete  has  set  enough  as  not 
to  be  disturbed,  it  should  be  sprinkled  and  covered  with 
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canvas  or  clay.  This  covering  of  clay  is  made  two  or  three 
inches  thick  and  is  kept  damp  for  the  whole  period  of  cur- 
ing, which  is  7  to  14  days.  The  longer  it  is  sprinkled  and 
cured,  the  harder  will  be  the  surface.  The  dampness  also 
helps  to  equalize  the  contraction  due  to  setting  and  reduces 
the  initial  stresses  in  the  slabs. 

Inspection. — The  overlooking  of  any  one  of  these  main 
points  of  the  specification  in  a  concrete  pavement  will  re- 
sult in  part  failure  of  the  road.  The  majority  of  these  re- 
quirements appear  in  almost  any  specification  for  concrete 
and  a  great  many  of  them  are  interpreted  as  of  little  im- 
portance. This  is  probably  due  to  the  fact  that  the  concrete 
in  almost  all  cases  is  only  called  upon  to  carry  compression. 
It  has  been  clearly  demonstrated  in  this  discussion  that  in 
road  work,  concrete  is  made  to  carry  beam  loads,  and  is 
therefore  subject  to  tensile  stresses  so  that  its  use  for  this 
purpose  demands  a  far  more  rigid  inspection  and  enforcement 
of  the  details  of  the  specification. 

The  materials  should  all  be  examined  as  to  sizes  and 
enough  tests  should  be  made  to  be  certain  of  their  strength 
and  of  the  absence  of  clay.  This  should  be  done  before  the 
materials  have  been  distributed  along  the  road.  In  fact, 
a  much  better  method  is  to  have  a  careful  examination  made 
of  the  source  of  supply  and  then  more  examination  by  eye 
at  the  cars  to  see  that  the  material  received  is  that  which 
was  passed  at  the  source  of  supply. 

The  grading  and  rolling  require  rigid  inspection,  a  thing 
which  they  very  rarely  receive.  The  requirement  of  rolling 
in  6-inch  layers  and  rolling  equally  well  at  the  sides  and 
mitre  should  be  enforced,  also  the  breaking  up  of  the  old 
road  crowns. 

Too  much  stress  cannot  be  laid  on  the  inspection  and 
a  paving  contract  of  any  magnitude  should  have  at  least:  1. 
One  engineer  competent  to  inspect  materials  and  look  after 
the  grading,  and,  2.  An  assistant  inspector  at  every  mixer 
working. 

Some  may  consider  that  this  would  cause  strained  rela- 
tions with  the  contractor.  It  need  not  if  the  contractor  is 
made  to  realize  at  the  time  of  bidding  that  all  the  details 
in  the  specification  will  be  enforced.  This  is  only  fair  to  the 
contractor  and  although  his  price  would  be  a  little  higher, 
it  would  result  in  ihc  inspection  department  and  the  con- 
tractor working  together  to  make  as  good  a  job  as  pos- 
sible. After  all  it  is  very  difficult  to  get  more  than  we  pay 
for  and  a  poor  concrete  road  is  expensive  when  its  total 
cost  per  year  is  considered. 

3.  Present  Status  of  Concrete  Roads 

The  cost  of  a  pavement  is  usually  met  by  the  selling 
of  debentures.  The  term  of  these  debentures  should  not  be 
more  than  the  estimated  life  of  the  pavenunt.  The  cost 
of  the  pavement  per  year  will  then  be:  I,  the  sum  set  aside 
yearly  as  a  sinking  fund;  2,  interest  on  the  debentures;  3, 
the  maintenance  of  the  pavement. 

In  selecting  a  type  of  pavement,  these  three  points  are 
usually  given  a  standard  percentage  value  of  44  or  45  per 
cent,  as  will  be  seen  from  the  following: 
Table  No.  7 


Cheapness   

1  1 

Durability  

20 

BaiC  of  maintenance  

10 

Ea>C  of  cleaning  

  1 » 

Low  traction  resistance  

  14 

Sanitary  qualities  

  13 

Non-slipperiness  

7 

Pavorableness  to  travel   

l 

Noise,  light,  heat  ;  

  4 

KM) 

These  values  will  vary  a  little  in  different  localities,  but 
care  should  be  taken  not  to  let  the  personal  interests  of  a 
few  property  bidders  or  residents  make  changes  in  the  val 
lies.    A  good  concrete  road  built  along  the  line  of  the  above 


specification  and  design  is  not  a  cheap  road.  Its  cost  here 
runs  from  two-thirds  to  three-quarters  the  cost  of  the  ordin- 
ary forms  of  asphaltic  pavements.  The  life  of  this  high  speci- 
fication road  should  be  at  least  20  years  with  very  low 
maintenance  charges.  It  is  easily  cleaned,  is  sanitary,  has  a 
very  low  traction  resistance  and  is  not  slippery.  The  worst 
features,  those  of  noise  and  reflection  of  heat  ana  light  re- 
ceive very  small  percentage  values  in  the  foregoing  table, 
which  is  the  same  as  that  used  in  two  of  trie  most  recent 
books  on  pavements. 

Concrete  as  a  pavement  is  used  to-day:  1,  on  country 
roads;  2,  streets  in  towns;  3,  lanes  in  large  cities;  4,  streets 
of  moderate  traffic  in  cities. 

It  is  probably  not  rated  as  highly  as  the  preceding  re- 
marks would  indicate,  but  the  specifications  have  not  been 
so  high  until  the  last  year  or  so. 

As  engineers  realize  more  and  more  that  the  only  econ- 
omical method  is  one  which  is  based  on  higher  specifications 
and  careful  designing,  and  as  the  knowledge  of  how  to  carry- 
out  these  specifications  increases,  the  rating  of  concrete  as  a 
pavement  will  rise  and  its  use  will  become  more  general. 


The  Fourth  American  Road  Congress 

The  fourth  American  Road  Congress  held  in  Atlanta. 
Ga.,  last  month,  is  claimed  by  the  United  States  press  to  have 
been  the  greatest  good  roads  meeting  ever  held  in  any 
country  in  the  world.  The  convention  was  held  under  the 
direction  of  the  American  Highway  Association,  the  Ameri- 
can Automobile  Association  and  many  other  national  and 
state  bodies.  The  actual  registration  numbered  more  than 
three  thousand. 

Mr.  Austin  B.  Fletcher,  President  of  the  Congress,  who 
is  also  State  Highway  Engineer  of  California,  called  attention 
in  his  opening  address  to  the  fact  that  the  purposes  of  the 
American  Road  Congress  were  to  bring  about  better  legis- 
lation, better  financing  of  road  construction  and  mainten- 
ance, better  methods  of  construction  and  maintenance,  bet- 
ter regulation  of  traffic  and  a  careful  study  of  the  possibilities 
of  convict  labor  for  road  improvement. 

Mr.  Logan  Waller  Page,  President  of  the  American  High- 
way Association,  and  Director  of  the  United  States  Office 
of  Public  Roads,  pointed  to  the  fact  that  during  1>.)14  more 
than  18,000  miles  of  hard  surfaced  roads  had  been  constructed 
in  the  United  States — more  than  three-fourths  the  length  of 
the  entire  national  road  system  of  France.  He  urged  that 
greater  efficiency  be  sought  and  he  believed  it  possible  to 
save  from  the  annual  expenditure  now  reaching  more  than 
$205,000,000  a  year  at  least  25  per  cent.,  or  $50,000,000,  through 
efficient  management.  An  exceptionally  large  number  of 
men  eminent  as  highway  engineers  presented  in  keen  analy- 
tical papers  the  different  problems  connected  with  the  build- 
ing and  maintenance  of  roads.  Among  these  were  notable 
papers  by  Henry  G.  Shirley,  Chief  Engineer  of  Maryland,  on 
Heavy  Traffic  Roads;  by  S.  Percy  Hooker.  State  Superintend- 
ent of  Highways  of  New  Hampshire,  on  Eight  Traffic  Roads; 
by  Col.  Win.  I).  Sohier.  Chairman,  Massachusetts  Highway 
Commission,  on  Maintenance  of  Surfaced  Roads;  by  Austin 
B.  Fletcher.  State  Highway  Engineer  of  California,  on  Rights 
of  Way;  and  by  Henry  W.  Durham,  Chief  Engineer  of  High- 
ways of  New  York  City,  on  Street  Construction  and  Main 
tenanee. 

Erratum.  -In  an  article  relating  to  the  Exshaw  plant  of 
the  Canada  Cement  Company,  published  in  our  issue  of 
November  II.  a  statement  was  made  that  the  steel  work  was 
fabricated  by  the  Toronto  Structural  Steel  Company,  where- 
as the  steel  for  the  Pack  House,  amounting  to  about  150 
tons,  was  furnished  by  the  Structural  Steel  Company.  Lim- 
ited, of  Montreal  We  are  advised  that  there  is  no  con- 
nection whatever  between  the  two  companies. 
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MAINLY  CONSTRUCTIONAL 

EAST  and  WEST  —  FROM  COAST  to  COAST 


EASTERN  CANADA 

l  lii  erection  of  a  Collegiate  Institute  at  a  cost  of  $125,- 
000  is  under  discussion  at  Guelpb,  Ont. 

At  Toronto,  last  week,  a  permit  was  issued  to  the  Ex- 
celsior  Insurance  Company  for  a  brick  and  stone  building 
estimated  to  cost  $100,000. 

rhe  \\  estlake  Brick  &  Products  Company,  Limited, 
Wellington,  Ont.,  lias  been  incorporated  with  a  capital  of 
(350,000. 

Plans  are  being  prepared  for  a  dry  dock  which  is  to  be 
built  at  Halifax  at  a  cost  of  $3,000,000.  The  dimensions  of 
the  dock  will  be  1,150  ft.  long  by  180  ft.  wide. 

The  Dominion  Public  Works  Department  is  preparing 
plans  for  a  new  drydock  at  Halifax.  The  structure  will  be 
1,150  ft.  long  and  180  ft.  wide,  and  will  cost  $3,000,000. 

Mr.  E.  A.  Wallberg,  Toronto,  is  negotiating  with  the 
City  Council  for  permission  to  build  a  street  railway  line  4$4 
miles  long  from  Leaside  to  Merton  Avenue  in  North  Toronto. 

Options  are  reported  to  have  been  secured  on  two  sites 
at  Owen  Sound  for  the  erection  of  a  drydock.  A  bonus  of 
$200,000  was  voted  toward  the  enterprise  last  summer.  The 
project  is  estimated  to  cost  $1,500,000. 

New  paving  work  at  Quebec,  for  which  plans  have  been 
prepared,  is  estimated  to  cost  $180,000.  The  work  is  in  sec- 
tions of  St.  Louis  and  St.  Foye  Roads.  The  engineer  in 
charge  is  Mr.  W.  D.  Baillarge,  of  Quebec. 

The  Canadian  Inspection  and  Testing  Laboratories,  Lim- 
ited, Montreal,  and  the  Mannesmann  Tube  Company,  Lim- 
ited. Montreal,  have  been  licensed  as  extra-provincial  com- 
panies to  carry  on  business  in  British  Columbia. 

The  Polish  Catholics  of  West  Toronto  have  purchased 
a  site  for  a  new  church  on  Davenport  Road.  It  is  proposed 
to  erect  a  building  next  spring.  Rev.  Father  Boyarcyn.k  is 
in  charge  of  the  parish,  which  is  newly  organized. 

Operations  are  to  commence  at  once  by  day  labor  on 
the  extension  of  the  Quebec  water-works,  which  is  to  be 
undertaken  at  a  cost  of  $120,000.  The  scheme  is  to  be  car- 
ried out  under  the  supervision  of  Mr.  T.  A.  Jardine  For- 
rester. 

Sir  Adam  Beck  gave  an  illustrated  address  on  the  work 
of  the  Hydro-electric  Power  Commission,  at  a  meeting  of 
the  Engineering  Society  of  the  Faculty  of  Applied  Science, 
held  in  Convocation  Hall,  Toronto,  on  Wednesday,  Novem- 
ber 18. 

The  contract  has  been  awarded  for  the  new  steel  and 
concrete  bridge  which  the  Provincial  Government  of  Que- 
bec is  to  erect  between  St.  Johns  and  Iberville,  at  a  cost  of 
$175,000.  The  general  contractors  are  Messrs.  Laurin  & 
Leitch,  Montreal. 

Mr.  T.  Aird  Murray,  consulting  engineer,  Toronto,  has 
been  instructed  to  prepare  plans  and  specifications  for  the 
construction  of  an  up-to-date  filtration  plant,  sewerage  and 
disposal  systems  for  Mimico.  The  initial  cost  is  estimated 
at  about  $125,000. 

At  Montreal,  the  R.  C.  parish  of  St.  Patrick  is  building 
an  assembly  hall  on  Dorchester  Street  at  a  cost  of  $135,000. 
The  building,  which  was  designed  by  Mr.  J.  P.  Hynes,  and 


for  which  Messrs.  John  Quinlan  &  Company  were  the  gen- 
eral contractors,  is  practically  completed. 

The  plant  of  Armstrong,  Whitworth  of  Canada,  Limited, 
at  Longueuil,  P.Q.,  will  be  in  full  operation  early  this  month. 
The  company  will  manufacture  high  speed  steel  and  also 
tools,  while  next  year  the  company  will  make  drop  forgings. 
Mr.  VV.  I'urniss  Clarke  is  the  superintendent. 

Messrs.  M.  Beatty  &  Sons,  Limited,  Welland,  Ont.,  have 
opened  a  district  office  in  Toronto  at  the  Builders'  Exchange, 
154  Simcoe  Street.  Their  representative  is  Mr.  K.  McKee, 
formerly  of  Welland.  Latterly  Messrs.  Beatty  &  Sons  have 
been  represented  by  Messrs.  H.  W.  Petrie,  Limited. 

Mr.  John  Grieve  has  been  appointed  in  ciiarge  of  the 
Montreal  office  of  the  Dominion  Paint  Works,  Limited,  of 
Walkerville,  with  office  in  the  Eastern  Townships  Bank 
Building.  Mr.  Grieve  will  look  after  their  interests  in  the 
provinces  of  Quebec,  New  Brunswick  and  Nova  Scotia. 

The  new  office  building  which  the  Liverpool,  London  & 
Globe  Insurance  Company  is  erecting  at  Montreal  at  a  cost 
of  $175,000  is  rapidly  Hearing  completion.  The  architects 
are  Messrs.  Nobbs  &  Hyde,  and  the  general  contractors 
Messrs.  E.  G.  M.  Cape  Company,  both  Montreal  firms. 

The  lire  which  occurred  recently  at  the  new  factory 
which  the  Canadian  Kodak  Company  is  building  at  Mount 
Dennis,  Ont.,  at  a  cost  of  $500,000,  caused  damage  estimated 
at  $25,000.  As  a  consequence  a  considerable  number  of  la- 
borers were  laid  off  temporarily,  but  work  has  now  resumed. 

Building  operations  are  reported  brisk  at  Amherst,  N.S. 
During  the  last  few  months  some  sixty  new  residences,  most- 
ly of  a  superior  type  of  construction,  have  been  erected. 
These,  with  the  Goodwin  block  and  the  Armoury  build- 
ing, will  bring  the  total  expenditure  to  quite  a  respectable 
figure  by  the  end  of  the  year. 

The  Old  Peoples'  Home  at  St.  Laurent  (Montreal)  has 
reached  the  roofing  stage.  The  building,  which  is  three- 
storeys  high,  of  reinforced  concrete  construction,  has  been 
erected  by  the  Atlas  Construction  Company  according  to  the 
design  of  Mr.  A.  Piche.  Work  will  be  continued  through- 
out the  winter.    The  total  expenditure  is  $250,000. 

At  Quebec,  operations  are  proceeding  on  the  new  post 
office  which  is  being  erected  by  the  Dominion  Government  at 
a  cost  of  $500,000.  Plans  were  prepared  by  A.  R.  Decary. 
and  the  architect  in  charge  is  Mr.  E.  M.  Talbot.  Louis 
Boivin  is  the  general  contractor.  The  building  is  to  be  six 
storeys  high,  of  stone,  reinforced  concrete  and  terra  cotta 
construction. 

Mr.  A.  D.  Swan, -of  Montreal,  the  former  assistant  har- 
bor engineer,  is  in  England,  and  will  give  evidence  for  the 
Bristol  Corporation  in  a  legal  case  involving  about  $1,000,- 
000.  Mr.  Swan  was  on  the  harbor  engineering  staff  of  the 
Bristol  Corporation  prior  to  coming  to  Canada.  Since  leav- 
ing the  Montreal  Harbor  Commission  he  has  been  engaged  in 
practice  in  Montreal  as  consulting  engineer. 

An  estimate  of  the  cost  of  raising  Grand  Trunk  tracks 
in  the  city  limits  is  included  in  a  report  presented  to  the 
Montreal  City  Council.  The  estimate  is  that  of  the  company 
and  totals  $8,211,000.  It  is  made  up  of  the  revised  estimate  of 
$5,903,745  with  the  addition  of  the  following  percentages:  For 
general  expenses  and  contingencies,  5  per  cent.;  for  interest 
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on  cost  of  construction  for  two  years,  6  per  cent.;  conse- 
quential damages,  $500,000;  commission  for  financing,  3  per 
cent.  The  engineering  questions  involved  are  now  under 
study  by  Mr.  G.  R.  Macleod,  city  engineer  on  railways  and 
bridges.  Mr.  Macleod  is  engaged  chiefly  in  checking  the  es- 
timates and  determining  how  far  expenditure  has  been  en: 
tailed  by  changes  asked  by  the  city. 

Mr.  B.  P.  Richardson,  late  superintendent  for  Messrs. 
Ro&e  &  Macdonald,  of  Montreal,  has  opened  an  office  at  54a 
Beaver  Hall  Hill,  Montreal,  with  agencies  for  hydraulic  and 
municipal  engineering  supplies.  Mr.  Richardson,  who  has 
had  twenty  years'  experience  in  different  parts  of  the  world, 
represents  several  well-known  firms  and  is  now  equipped  to 
give  quotations  to  city  engineers  and  others. 

Mr.  T.  J.  Kennedy,  of  Sault  St.  Marie,  Ont.,  president 
of  the  Superior  Construction  Company,  Limited,  is  a  man 
of  many  parts.  He  is  actually  president  and  general  man- 
ager of  no  less  than  six  companies  in  addition  to  the  office 
he  holds  in  the  construction  company.  To  enumerate  these 
there  are  the  Algoma  Central  and  Hudson  Bay  Railway,  the 
Algoma  Eastern  Railway,  Algoma  Central  Terminals,  Limit- 
ed, Algoma  Eastern  Terminals,  Limited,  the  Superior  Roll- 
ing Stock  Company,  Limited,  and  the  British  American  Ex- 
press Company,  Limited.  Mr.  Kennedy  also  holds  office 
in  nearly  half  a  dozen  other  firms.  Born  at  Campbellford, 
Mr.  Kennedy  was  educated  at  Port  Hope,  Ont.  Early  in 
life,  in  1M74.  he  entered  the  service  of  the  Engineering  De- 
partment of  the  Canadian  Pacific  Railway,  under  Sir  San- 
ford  Fleming.  A  few  years  later  he  was  engineer  for  the 
contractors  for  Section  B  of  the  C.  P.  R.  Through  the  suc- 
ceeding years  he  has  advanced  through  various  stages  to 
tin   many  important  offices  that  he  now  holds. 


WESTERN  CANADA 

The  Safety  First  Air  Brake  Company  (Canada),  Lim- 
ited, Victoria,  B.C.,  has  been  incorporated  with  a  capital  of 
$300,000. 

Mr.  J    L.  Harrington.  Kansas  City,  delivered  an  address 
>n  bridge  work  at  a  recent  meeting  of  the  Victoria  Branch 
of  the  Canadian  Society  of  Civil  Engineers. 

At  Medicine  Hat  a  new  factory  built  for  the  Saskatche- 
wan Iron  &  Bridge  Works  has  been  completed  at  a  cost  of 
$100,000.     Machinery  has  not  yet  been  installed. 

At  Winnipeg,  Fred  W.  Leistikow  is  said  to  have  invested 
$100,000  in  ihe  Happyland  subdivision,  with  a  view  to  erect- 
ing dwellings  valued  at  $0,000  each.  His  total  investment  will 
be  $.100,000. 

A  Strauss  lift  bridge  was  put  into  operation  recently 
across  the  Fraser  at  Fort  George.  This  bridge  is  2,054  feet 
long  and  required  0,500  tons  of  steel  in  its  construction.  The 
structure  entailed  an  expenditure  of  about  $1,500,000. 

Plans  for  the  second  unit  of  the  plant  which  is  to  be 
erected  at  North  Vancouver  at  a  cost  of  $5,000,000  by  the  Do- 
minion Shipbuilding  and  Drydock  Company,  Limited,  have 
been  sent  to  Ottawa  for  approval.  It  is  intended  that  con- 
structional operations  shall  be  started  in  two  weeks. 

Good  progress  is  being  made  with  the  execution  of  ma- 
chine shops  and  roundhouse  for  the  Grand  Trunk  Pacific  at 
Prince  George,  B.C.  This  district  is  showing  rapid  growth 
and  it  is  probable  that  there  is  no  other  locality  in  British 
Columbia  in  which  greater  building  activity  is  taking  place. 
During  the  last  three  months  there  have  been  completed 
nearly  1500,000  worth  of  new  residences  and  business  blocks, 
while  at  the  present  time  there  are  buildings  valued  at  $250, 
000  under  construction 

Progress  on  the  Kettle  Valley  Railway  is  so  advanced 
that  the  line  will  probably  be  ready  lor  t rathe  to  the  Coast 

next  summer.    The  Kootenaj   Central  Railway,  another 


branch  of  the  C.  P.  R.  in  British  Columbia  is  also  well  on  the 
way  to  completion,  the  Swing  Bridge  over  the  Columbia 
River,  near  Lake  Windermere,  having  been  put  into  position. 
Construction  on  this  line  has  been  carried  on  both  north- 
wards from  the  Crow's  Nest  Line  and  southwards  from 
Golden,  and  this  bridging  of  the  Columbia  River  will  enable 
the  two  ends  to  meet. 


Clay  Products  Men  to  Convene  Next  Month 

THE  annual  convention  of  the  Canadian  National  Clay 
Products  Association  is  to  be  held  January  20-28 
next,  at  the  King  Edward  Hotel.  Toronto.  An  at- 
tractive programme  has  been  prepared  and  a  record 
meeting  is  anticipated.  The  President  of  the  Association  is 
Mr.  Chas.  A.  Millar,  Toronto,  well  known  as  a  contributor 
to  this  journal;  the  First  Vice-President  is  Mr.  Henry  Stev- 
ens, Portage  la  Prairie;  the  Second  Vice-President  is  Mr. 
John  S.  McCannel,  Milton,  Ont;  the  Third  Vice-President 
is  Mr.  J.  Edward  Frid.  of  Hamilton,  and  the  Secretary-Trea- 
surer is  Mr.  Gordon  Keith,  of  Toronto.  Among  those 
scheduled  to  deliver  papers  are  Professor  M.  B.  Baker, 
Queen's  University.  Kingston;  Dr.  A.  C.  McKay.  Principal. 
Toronto  Technical  Schools;  Mr.  A.  F.  Greaves- Walker,  Cer- 
amic  Engineer,   Manager  of  the  Sun  Brick  Company.  To- 


Mr.  Chas.  A.  Millar.  President  of  the  Canadian  National 
Clay  Products  Association. 

ronto;  Mr.  E.  \V.  Knapp,  Ceramic  Engineer,  with  the  Sun 
Brick  Company,  Toronto;  Mr.  VV.  \V.  Smith.  Shallow  Lake. 
Ont.,  and  Mr.  Andrew  Kruson.  of  the  Sun  Brick  Company. 
The  opening  session  will  be  held  at  10  a.m.  on  Tuesday. 
January  20,  when  members  will  register  and  secure  banquet 
and  theatre  tickets  at  the  King  Edward  Hotel.  The  con- 
vention proper  will  open  at  2.:»0  p.m.,  when  the  meeting  will 
probably  receive  an  official  welcome  from  prominent  civic 
Officials.  In  the  evening  the  convention  will  be  entertained 
at  .»ne  of  the  local  theatres  by  the  Entertainment  Committee. 
On  the  second  day  of  the  convention-— Wednesday,  January 
27.  there  will  be  morning  and  afternoon  sessions  devoted  to 
papers  and  discussions.  A  smoking  concert  will  be  held  in 
the  evening.  The  closing  date  is  Thursday.  January  2S.  when 
the  day  will  be  occupied  by  papers  and  discussions  and  the 
business  of  the  Association,  the  whole  proceedings  being 
brought  to  a  close  in  the  evening  by  a  banquet,  ll  is  hoped 
that  every  manufacturer  of  clay  products  in  the  country  will 
make  an  cfTort  to  attend.  Enterprising  measures  are  being 
taken  with  a  view  to  making  the  convention  the  most  suc- 
cessful in  the  history  of  the  Association  and  the  c  operation 
of  the  trade  is  solicited  to  this  end 
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Waterworks,  Sewerage  and 
Roadways 

Brantford,  Ont. 

Operations  have  started  on  the  con- 
struction of  a  Park  Drive,  20  ft.  to  40 
Ft  wide  and  50,000  cn.  yds.  of  embank- 
ment, for  this  city.  Work  is  being  car- 
ried out  by  day  labor  under  the  super- 
vision of  Mr.  T.  Harry  Jones,  City  Engi- 
neer Bridge  over  Hydraulic  Canal  will 
not  l>e  started  this  year.  Mr.  F."  Cock- 
sluitt  is  Secretary,  Parks  Board. 

Cochrane,  Alta. 

The  municipality  of  Cochrane  has  in 
contemplation  the  installation  of  a  water- 
works system  next  year.  Mr.  J.  E. 
Laird  is  secretary-treasurer. 

Calgary,  Alta. 

The  Weno  Power  &  Light  Company 
has  applied  for  permission  to  lay  water 
and  gas  mains  and  to  construct  trans- 
mission lines  for  electric  power  in  sec- 
tions 10  to  16,  Township  24,  Range  29, 
Section  18.  and  Township  24,  Range  28, 
Alberta.  Messrs.  Griffiths,  Ford,  Wright 
vS:  Miller,  of  Calgary,  are  the  firm's  so- 
licitors, i  LJ 

Gait,  Ont. 

The  Town  Council  is  laying  about  one 
mile  of  10-in.  water  mains  on  macadam- 
ized road  and  1,200  ft.  of  18-in.  water 
mains  on  Water  Street  South.  The  lat- 
ter  work  will  be  done  this  winter.  Pipe 
has  not  yet  been  purchased.  Canadian 
manufacturers  have  been  asked  to  sub- 
mit new  prices.  Mr.  Jas.  McCartney  is 
the  town  clerk.  The  estimated  cost  of 
additional  waterworks  system  is  $55,000. 

Hamilton,  Ont. 

Estimates  will  be  prepared  and  reports 
made  by  Messrs.  Kerry  &  Chace,  Con- 
federation Life  Building.  Toronto,  en- 
gineers, in  connection  with  new  reser- 
voir to  be  erected  on  Mountain  Top  for 
the  Board  of  Control. 

Tenders  for  pump,  house  and  pumps 
in  connection  with  sewerage  scheme  in 
east  end,  estimated  to  cost  $130,000,  will 
not  be  called  until  next  summer  by  the 
Board  of  Control.  A  quantity  of  ce- 
ment, broken  stone  and  reinforced  steel 
will  be  required.  Trenching  work  has 
been  started  by  day  labor.  Mr.  A.  F. 
Macallum,  City  Hall,  is  the  engineer. 

Morris  Township,  Ont. 

The  Township  Council  here  have  de- 
cided to  construct  a  number  of  tile 
drains  in  the  township.  Mr.  Alex.  Mc- 
Ewen,  Bluevale,  is  township  clerk. 

Mimico,  Ont.  (Toronto) 

Work  is  expected  to  start  as  soon  as 
debentures  have  been  sold,  on  the  con- 
struction of  a  water  and  sewerage  sys- 
tem here  at  an  estimated  initial  outlay 
of  $125,000.  Plans  now  being  prepared 
will  be  submitted  to  the  Village  Council 


before  work  is  proceeded  with.  Mr.  T, 
Aird  Murray  is  consulting  engineer. 

Niagara  Falls,  Ont. 

Surveys  have  been  made  preparatory 
to  the  construction  of  sewers  on  Queen 
and  Bamfield  streets  at  an  estimated 
cost  of  $3,000  for  the  City  Council. 
Work,  which  will  consist  of  enlarging 
Queen  Street  sewer  and  laying  new 
sewer  on  Bamfield  Street,  is  to  be  done 
b)  'lay  labor  under  the  supervision  of 
the  engineer,  Mr.  F.  J.  Anderson. 

New  Westminster,  B.C. 

The  Board  of  Works  has  been  author- 
ized to  proceed  at  once  with  the  con- 
struction of  a  new  reservoir  here.  Work 
will  be  done  by  day  labor.  Mr.  J.  W. 
B.  Blackman  is  engineer. 

Ottawa,  Ont. 

W  ork  will  start  immediately  on  the 
laying  of  a  tile  pipe  sewer  between  the 
'  i  T.  R.  and  Carling  Avenue.  Solid  rock 
excavation  will  be  necessary.  Work  is 
to  be  done  by  day  labor.  Mr.  R.  L. 
Haycock  is  engineer-in-charge. 

Ottawa  South,  Ont. 

By-law  will  be  voted  on  by  ratepayers 
next  January  for  the  construction  of 
intercepting  sewer  in  Ottawa  South  dis- 
trict for  City  Council. 

Preston,  Ont. 

The  construction  of  pavements  on  Wa- 
terloo, Queen,  Hamilton,  Argyle  and 
Duke  Streets,  is  contemplated  by  the 
City  Council.  The  city  clerk  is  Mr. 
H.  C.  Edgar. 

Port  Dalhousie,  Ont. 

The  Village  Council  has  under  way  ar- 
rangements for  the  laying  of  a  water- 
main  connected  with  St.  Catharines  wa- 
ter system  for  the  purpose  of  supplying 
Port  Dalhousie  with  water.  Mr.  J.  M. 
A.  Waugh  is  village  clerk. 

Point  Grey,  B.C. 

Tenders  will  be  received  by  Mr.  G.  G. 
Heighway,  Kerrisdale  P.  O.,  until  De- 
cember 7th,  for  paving  Fourth  Avenue 
from  Alma  Road  to  Blancha  Street,  at 
an  estimated  cost  of  $50,000.  Plans  and 
specification  are  with  the  town  engineer, 
Town  Hall. 

Quebec,  Que. 

Plans  have  been  drawn  for  paving 
work  at  an  estimated  cost  of  $27,000 
from  St.  Valier  Street  to  City  limits. 
Mr.  W.  D.  Baillarge,  City  Hall,  is  en- 
crineer-in-charge. 

Toronto,  Ont. 

Tenders  are  invited  by  the  Board  of 
Control  for  the  following  materials: 
brass  and  bronze  castings;  brass  work 
for  house  services;  cast  iron  pipe;  hyd- 
rants; lead  pipe;  special  castings;  stop 
valves.  Plans,  etc.,  at  Room  12,  City 
Hall. 


— —  I 

Vancouver,  B.C. 

Plans  are  in  progress  upon  the  com- 
pletion of  which  work  will  be  started 
on  the  construction  of  "Clark  Drive" 
trunk  sewer,  estimated  to  cost  $325,000, 
for  the  Vancouver  and  District  Joint 
Sewerage  and  Drainage  Board,  718  Gran- 
ville Street.  It  has  not  yet  been  decided 
whether  to  let  the  contract  or  to  do  the 
work  by  day  labor.  The  company's  en- 
gineer has  charge  of  the  work. 

West  Vancouver,  B.C. 

Plans  have  been  prepared  by  Mr.  H. 
McPherson,  Hollyburn,  engineer,  for  a 
waterworks  system  estimated  to  cost 
$150,000  for  the  Municipal  Council.  The 
source  of  the  supply  is  to  be  the  head 
of  Sister's  Creek  where  dam  26  ft.  high 
and  10  ft.  long  will  be  constructed.  Oper- 
ations are  to  begin  in  January. 

Winnipeg,  Man. 

A  by-law  is  to  be  voted  on  for  the 
laying  of  sewers  on  a  number  of  streets. 
Work  is  to  be  done  by  day  labor  and 
will  be  carried  through  this  winter.  Mr. 
W.  P.  Brereton,  223  James  Avenue,  Win- 
nipeg, is  the  City  Engineer. 

CONTRACTS  AWARDED 

New  Westminster,  B.C. 

The  tender  of  the  British  Columbia 
Transport  Company  has  been  accepted 
by  the  Board  of  Works  for  the  supply 
of  4-in.  and  6-in.  vitrified  sewer  pipe 
in  connection  with  the  city's  water  sup- 
ply scheme. 

Toronto,  Ont. 

York  Twp.  Council  has  awarded  to 
Mr.  J.  C.  Scott,  Lambton  Mills.  Ont., 
the  general  contract  to  construct  sewers 
on  Glenholme  and  Earnscliffe  Avenues, 
estimated  to  cost  approximately  $20,000. 
Mr.  Frank  Barber,  57  Adelaide  Street 
East,  is  the  engineer. 

Board  of  Control  (Commissioner  of 
Works,  Mr.  R.  C.  Harris),  has  let  the 
contract  for  supply  of  pipe  and  laying 
of  72-in.  conduit  in  connection  with 
pumping  and  filtration  plant  at  Toronto 
Island,  to  Messrs.  Roger  Miller  &  Sons. 
Limited,  Toronto. 

The  following  contracts  for  sewer  con 
struction  in  this  city  have  been  let  by 
the  Board  of  Control  (Mr.  R.  C.  Harris. 
Commissioner  of  Works):  Provincial 
Contracting  Company,  Bingham,  $0,987. 
Kingswood,  $1,310;  McKnight  Construc- 
tion Company — Eastern.  $3,S44,  Swan- 
swick,  $4,982;  Mr.  W.  E.  Taylor — Wheel- 
er Avenue,  $1,343;  Mr.  M.  H.  Murphy- 
Victoria  Avenue,  $3,952;  Asphaltic  Con- 
creting Company — Medland.  $315:  Com- 
missioner of  Works,  City  Hall — Alton 
Section,  $8,750.  Tenders  for  Evans 
Avenue  have  been  referred  to  Commis- 
sioner for  report. 

Watford,  Ont. 

The  contract  for  repairing  Kent  drain 
has  been  awarded  by  the  Village  Conn- 
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til  to  Mr.  Thos.  E.  Corbett,  Forest,  Ont. 
Mr.  B.  B.  Dann  is  the  village  clerk. 


Railroads,  Bridges  and  Wharves 

Brockville,  Ont. 

Work  has  not  yet  started  on  the  con- 
struction of  a  concrete  bridge  near 
Brockville  for  Counties  of  Leeds  and 
Granville.  Mr.  Blackwell  is  the  County 
Engineer. 

Champlain  County,  Que. 

The  C.  P.  R.  is  to  construct  a  siding 
-lor  the  Wayagamack  Pulp  &  Paper  Com- 
pany, Limited,  on  Bellerive  Island. 

Edmonton,  Alta. 

The  Edmonton  Northwestern  Radial 
Railway  Company,  Edmonton,  has  ap- 
plied for  a  charter  to  construct  an  in- 
ter-urban railway  stretching  from  Ed- 
monton northwest  to  the  Pembina 
River.  Messrs.  Short,  Woods,  Bigger 
&  Collison,  14  Howard  Avenue,  Ed- 
monton, are  said  to  be  interested  in  the 

project. 

Fort  William,  Ont. 

The  G.  T.  R.  will  construct  a  siding 
across  Heath  Street  and  along  Montreal 
Street,  to  serve  Messrs.  N.  M.  Patter- 
son &  Company. 

Kingston,  Ont. 

The  Board  of  Works  will  receive  ten- 
ders until  December  3  for  the  construc- 
tion of  a  breakwater  at  an  estimated  cost 
of  $30,000.  Plans  and  specification  are 
at  office  of  city  engineer,  Mr.  R.  J 
McClelland. 

Lac  du  Bonnet,  Man.  (Winnipeg) 

The  Fire,  Light  &  Water  Department 
of  the  Board  of  Control,  is  contemplat- 
ing the  erection  of  a  steel  bridge  across 
the  W  innipeg  River.  Mr.  W.  P.  Brcrc- 
ton,  223  James  Avenue,  Winnipeg,  is  the 
engineer. 

Ottawa,  Ont. 

A  siding  into  the  premises  of  Library 
Bureau  of  Canada  Limited,  south  of  Is- 
abella  Street,  will  be  constructed  by  the 
G.  T.  R. 

Tenders  will  be  received  at  office  of 
the  Commissioners  of  the  Transconti- 
nental  Railway  until  noon,  December  nth, 
for  the  supply  of  150,000  ties  to  be  de- 
livered at  Belair  and  LaTuque,  Quebec. 
Specification,  etc.,  may  be  seen  at  office 
of  Mr  Gordon  Grant,  chief  engineer. 
Bltd  Mr.  A.  E.  Doucet,  district  engi- 
neer, Quebec.  Que.  Mr.  P.  E.  Ryan, 
<  Ittawa,  is  the  secretary 

St.  Johns,  Que. 

Tenders  for  steel  work  on  $175,000 
bridge  to  be  erected  here  for  the  Pro- 
vincial Government  Department  of  Pub- 
lic Works,  will  be  called  shortly  by  the 
general  contractors,  Lattrin  &  Leitch,  5 
Beaver  Hall  Square.  Montreal.  Other 
work  will  be  done  by  the  general  con- 
tractors during  winter.  Bridge  will  be 
steel  and  concrete  construction,  85  ft. 
wiflc.  ami  will  be  erected  between  St. 
fohna  ami  [herville.  Mr.  Baulue  Mer- 
rier. 137  McGill  Street,  Montreal,  is  the 

engineer, 

St.  Gabriel,  Que. 

Two  spur  lines  for  Mr  J  Ayhr.iui. 
St.  Gabriel,  sub-division  Montreal,  will 
be  constructed  by  the  C.  P.  R. 


Toronto,  Ont. 

The  Board  of  Control  has  been  re- 
quested by  a  deputation  to  consider 
plans  for  extension  of  civic  car  line  south 
on  Lansdowne  and  Bathurst  Street  from 
St.  Clair  Avenue. 

Mr.  E.  A.  Wallberg,  10  Adelaide  St. 
I'.,  owner  and  engineer,  is  negotiating 
with  the  City  Council  for  permission 
to  build  a  car  line  4}/?  miles  long,  from 
Leaside  to  Merton  Avenue,  North  To- 
ronto. Owner  will  buy  all  material  and 
will  superintend  construction.  Estimated 
cost  of  line  $200,000. 


Public  Buildings,  Churches 
and  Schools 

Antigonish,  N.S. 

The  construction  of  a  dormitory  for 
St.  Francois  Xavier  College,  St.  Ninian 
Street,  will  be  superintended  by  the  ar- 
chitect, Mr.  Neil  McNeil,  care  McNeil 
Bros.,  Boston.  Building  will  be  four 
storeys  and  basement,  brick  and  stone 
construction,  72  rooms.  It  will  be  com- 
pleted by  September,  1915. 

Atwood,  Ont. 

The  Methodist  Church  Congregation 
are  contemplating  the  erection  of  a 
$5,000  church  here,  white  brick  con- 
struction. The  architect  has  not  yet 
been  appointed.  Rev.  Jas.  Husser,  is 
the  pastor. 

Bellis,  Alta. 

Bellis  School  District  No.  3185,  just 
organized,  have  decided  to  erect  a  school 
building  here.  Mr.  Paul  Dundra,  Bellis, 
is  a  trustee. 

Bow  Island,  Alta. 

The  Baycroft  School  District  No.  3103 
has  been  authorized  to  obtain  funds  to 
erect  and  equip  a  school  building  here. 
Mr.  Geo.  Evans,  Bow  Island,  is  a  trustee. 

Durham,  Ont. 

Plans  and  specifications  arc  at  office 
of  secretary-treasurer,  Mr.  J.  \Y.  \  ick- 
ers,  Durham,  who  will  receive  tenders 
until  December  10th  for  the  erection  of 
a  school  building  for  School  Section  No. 
3.  Bentinck.  Work  will  be  started  next 
spring. 

Dysart,  Sask. 

A  small  school  will  be  built  and  school 
equipment  purchased  by  the  Radant 
School  District  No.  3474.  Mr.  John 
Brodner,  Dysart,  is  a  trustee. 

Fairacrcs,  Alta. 

Lawndalc  School  District  No.  3090 
(Mr.  O.  M.  Olson,  Fairacres,  trustee), 
have  been  authorized  by  the  Provincial 
Government  to  erect  and  equip  a  school 
building  here. 

Fort  Frances,  Out. 

The  Municipality  of  Albcrton  will  in- 
vite tenders  next  spring  for  contract  to 
erect  public  hall  on  Trunk  Road,  Cro- 
sier Twp.  Estimated  cost  $1,200,  Mr. 
F  II  Warner,  Fort  Frances,  is  the 
clerk.  Architect  has  not  yet  been  ap- 
pointed. 

Griffin,  Sask. 

Equipment  will  be  required  for  a  new 
school  building  to  be  erected  shortly  for 
the  Carnation  School  District  No.  3170 
Mr  F.  G.  Connor,  Griffin,  is  school 
trustee. 


Grand  River,  Que. 

Tenders  close  with  Rev.  Jos.  E.  Ouel- 
let,  parish  of  Notre  Dame  de  Grand 
River,  on  December  12th  for  remodel- 
ling old  wooden  church.  Plans  and 
specification  are  at  office  of  the  archi- 
tect, Mr.  Thos.  Raymond,  45  Caron  St., 
Quebec.  New  building  will  be  45  x 
1 10.  brick  and  frame  construction,  con- 
crete foundation. 

Tenders  will  lie  received  until  De- 
cember 12th  by  Rev.  Jos.  E.  Ouellet  for 
enlargement  to  Catholic  church,  Gaspe 
County.  Scotch  bricks  for  casing  will 
be  required.  Plans  and  specification 
are  at  office  of  architect,  Mr.  Thomas 
Raymond.  45  Caron  Street,  Quebec. 
Building  will  be  frame  construction. 

Halifax,  N.S. 

Repairs  to  the  Church  of  England  In- 
stitute, Burlington  Street,  including  new 
roof,  brick  work  and  interior  woodwork, 
are  being  carried  out  under  the  super- 
vision of  the  architect,  Mr.  R.  A.  John- 
son. 5G  Barrington  Street.  Repairs,  con- 
sisting of  three-storey  building,  felt  and 
gravel  roofing,  are  estimated  to  cost 
$3,500. 

Hamilton,  Ont. 

Interior  fittings  will  be  purchased  by 
the  architects,  Messrs.  Stewart  &  Wit- 
ton,  Hamilton  Prov.  and  Loan  Building, 
in  connection  with  the  construction  of 
bank  and  apartments  on  James  Street 
North  for  the  Molsons  Bank.  All  sub- 
contracts have  been  let.  Building  is 
three  storeys,  67  x  24. 

Ingersoll,  Ont. 

The  erection  of  a  Sunday-School  build- 
ing is  contemplated  by  the  Methodist 
<  ongregation  at  Ingersoll.  The  buildim- 
vvill  probably  be  white  brick  construc- 
tion. The  architect  has  not  yet  been 
appointed.    Rev.  L.  G.  Hill  is  the  pastor. 

Lambton,  Ont.  (Toronto) 

The  construction  of  a  school  building 
here  is  contemplated  by  school  section 
Wo.  33,  \ork.  trustees  of  which  are 
Messrs  A.  Shaw,  J.  F.Ilis  and  J.  Carson, 
all  of  Lambton,  Ont. 

Mellowdalc,  Alta. 

The  Bloombury  School  District  No 
3180  which  was  organized  recently,  has 
the  erection  of  a  school  in  contempla- 
tion. Mr.  J.  M.  Johnson,  Mellowdalc 
is  a  trustee. 

McLeod  Valley,  Alta. 

A  school  building  will  be  erected  in 
the  near  future  by  the  Beaver  Meadow 
School  District  No.  3187.  Mr  1 1  | 
Hellekson,  McLeod  Valley,  is  a  trustee 

Montreal.  Que. 

Sub-contracts  for  electrical  work  and 
interior  lutings  have  not  yet  been  let  in 
connection  with  new  bank  ami  office 
building  on  St.  Lawrence  and  Ontario 
Streets  for  Molsons  Bank.  200  St.  lames 
Street.  Messrs.  Turner  &  Carlcss  pi 
Beaver  H.,11  Hill,  are  the  architects 
Mr.  J.  H.  Hutchison,  64  St.  Amhros. 
Street,  is  the  general  contractor. 

Moncton,  N.B. 

Central  Methodist  Church  building 
has  been  burned  down,  involving  a  loss 
estimated  at  $35,000     Insurance  $22,000 

Mencham.  Sask. 

The  erection  of  a  school  building  is 
receiving  consideration  from  the  Meach- 
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am  School  District  N».  8469  (Mr.  Dun* 

CUB  Murray.  Mcacham.  trustee).  School 
equipment  will  be  required. 

Province  of  Saskatchewan 

The  Poutrilas  School  District  No.  3280 
.  [Ycasurer,  Mr.  Edward  Mettinson,  Nip- 
awini.  and  the  Imperial  Village  School 
District  No.  559  (Treasurer,  Mr.  \\  .  J. 
Rodman.  Imperials  have  been  empower- 
ed to  borrow  funds  for  the  erection  of 
a  small  school  and  the  provision  of 
school  equipment. 

Peers.  Aha. 

Shining  Bank  Hill  School  District  No. 
lias  decided  to  erect  a  school  build- 
in.u   lure  and  also  to  purchase  equip- 
ment   Mr.  H.  B.  McKenzie,  Peers,  is  a 
trustee. 

Renown,  Sask. 

The  Provincial  School  District  No. 
8472  contemplates  the  construction  of  a 
school  building  here.  Equipment  will 
also  be  purchased.  Mr.  Samuel  Thomp- 
son, Renown,  is  a  trustee. 

Regina,  Sask. 

Tenders  for  interior  fittings  will  be 
invited  shortly  in  connection  with  four- 
storey,  stone  and  brick  addition  to  hos- 
pital for  the  Hospital  Board.  Messrs. 
R.  L.  Lecky  &  Company,  Limited,  304 
Northern  Crown  Bank  Building,  are  the 
general  contractors.  Mr.  R.  N.  Darrach 
Weston,  Trust  Building,  is  the  archi- 
tect. 

Rockv  Mountain  House,  Alta. 

The  Isojoki  School  District,  No.  3184, 
will  erect  a  school  building  in  the  near 
future,  when  equipment  will  be  required. 
Mr.  W.  A.  Standinger,  Rocky  Mountain 
House,  is  a  trustee. 

Swift  Current,  Sask. 

Tenders  for  roofing,  plastering  and 
painting  will  be  called  next  spring  in 
connection  with  $103,000  court  house  for 
the  Provincial  Government  Department 
of  Public  Works.  The  building  will  be 
two-storey.  100  x  75  ft.,  stone,  brick, 
fireproof  and  reinforced  concrete  con- 
struction. Messrs.  R.  J.  Lecky  Company, 
Limited,  304  Northern  Crown  Bank 
Building.  Regina,  are  the  general  con- 
tractors. 

Summercove,  Sask. 

The  Return  School  District  No.  3473 
(  Trustee,  Mr.  Charles  Swanson,  Summer- 
cove),  has  in  contemplation  the  erec- 
tion of  a  school  building  and  the  pur- 
chase of  equipment.  The  school  district 
was  only  formed  recently. 

St.  Laurent,  Que.  (Montreal) 

It  is  announced  that  work  will  be  con- 
tinued throughout  the  winter  on  the 
construction  of  $250,000  Old  Peoples' 
Home  for  Grey  Nuns,  Guy  and  Dor- 
chester Streets.  The  building  will  be 
three-storey,  200  x  80,  reinforced  con- 
crete construction.  Mr.  A.  Piche,  33 
Belmont  Street,  is  the  architect.  Atlas 
Construction  Company,  Montreal,  have 
the  general  contract. 

Tripola,  Alta. 

The  Odien  School  District,  No.  3182, 
have  decided  to  raise  funds  to  erect  and 
equip  a  school  building  here.  One  of 
the  trustees  is  Mr.  F.  Bishop,  Tripola. 

Toronto,  Ont. 

Funds  are  being  raised  by  the  Eben- 
ezer  Methodist  Congregation  for  the 
purpose  of  erecting  a  church  on  Cale- 
donia Street. 


I'lie  Hibernian  Hall  Association,  Lim- 
ited, which  was  incorporated  recently 
wnli  ,i  capital  of  $40,000,  are  contemplat- 
ing the  construction  of  a  hall  next  year. 
Mr.  Y.  W.  McCarthy,  84  O'Hara  Ave- 
nue, is  the  secretary. 

Tenders  will  lie  received  until  Decem- 
ber II  for  power  plant  consisting  of 
Steam  engines,  generators,  switchboards, 
steam  piping  and  electrical  connections, 
in  connection  with  the  new  technical 
school  lor  Board  of  Education.  Plans 
and  specification  are  at  office  of  con- 
sulting engineers,  Canadian  Domestic 
Engineering  Company,  Limited,  Toron- 
to. 

Twin  Butte,  Alta. 

The  Spread  Eagle  School  District 
No.  3183,  is  erecting  a  school  building 
here.  Equipment  will  be  purchased.  Mr. 
F.  F.  Alfred,  Twin  Butte,  is  a  trustee. 

Vermillion,  Alta. 

The  Owlseye  Lake  School  District, 
No.  3181,  (Mr.  H.  R.  Parker,  Vermillion, 
trustee),  have  in  contemplation  the  erec- 
tion of  a  school  building  and  purchase  of 
equipment. 

Vancouver,  B.C. 

Tenders  will  be  invited  shortly  by  the 
secretary,  School  Board,  Mr.  Girard 
Upton,  for  the  erection  of  an  iron  rail 
fence  around  Beaconsfield  School,  20th 
Avenue. 

Weston,  Ont.  (Toronto) 

The  Building  Committee  has  received 
18  designs  for  new  Masonic  temple  to 
be  erected  here  at  an  estimated  cost  of 
$12,000  for  Mr.  C.  Lome  Fraser  (in 
trust),  Main  Street,  Weston.  A  selec- 
tion will  not  be  made  by  committee  for 
some  time. 

CONTRACTS  AWARDED 

Guelph,  Ont. 

The  following  contracts  have  been  let 
for  alterations  to  Dublin  Street  Method- 
ist Church  building  at  a  cost  of  $6,000: 
carpentry,  Sheppard  &  Hicks,  Guelph; 
seating,  Valley  City  Seating  Company, 
Dundas;  Mr.  W.  A.  Mahoney,  Telephone 
Building,  is  the  architect. 

Vancouver,  B.C. 

The  General  Hospital  Board  (manag- 
ing secretary  Mr.  Geo.  Haddon),  has 
awarded  the  general  contract  to  con- 
struct a  morgue  building  at  a  cost  of 
$5,215,  to  W.  J.  Smith  Limited,  Bank 
of  Ottawa  Building. 

West  Point  Grey,  B.C. 

Contracts  have  been  awarded  as  fol- 
lows for  $50,000  school  building  on 
University  Avenue  and  Trimble  Street 
for  School  Board: — Heating  and  tem- 
perature control,  Kydd  Bros.,  Van- 
couver, at  $5,028;  plumbing,  $2,121;  ven- 
tilating, $1,251,  Orr  Bros.,  Vancouver. 
Mr.  D.  Davies,  614  Hastings  Street  W., 
Vancouver,  was  given  the  general  con- 
tract at  $39,050.  Building  will  contain 
15  rooms  and  will  be  100  x  92  ft.,  rein- 
forced concrete  construction.  Messrs. 
Twizell  &  Twizell,  1019  Metropolitan 
Building,  Vancouver,  are  the  architects. 

Business  Buildings  and  Indus- 
trial Plants 

Aylmer,  Ont. 

The  remodelling  of  a  warehouse  is 
contemplated  by  Mr.  Frank  Trim.  New 


flooring,  joints,  supports,  etc.,  are  re- 
quired. 

Barrie,  Ont. 

Interior  fittings  for  $12,000  residence 
on  Kempemfeldt  Street  for  Mr.  D.  M. 
Stewart  will  be  supplied  by  the  archi- 
tect, Mr.  P.  C.  Palin,  Hurontario  Street. 

Sub-contracts  for  plastering,  painting, 
plumbing,  heating  and  electrical  work 
have  not  yet  been  let  in  connection  with 
the  erection  of  an  $8,000  store  and  apart- 
ments, two-storey,  34  x  60,  brick  con- 
struction, for  Mr.  D.  Waisberg,  106  Dun- 
lop  Street.  Bell  Planing  Mill,  Bayfield 
Street,  have  the  general  contract.  Mr. 
E.  G.  Strathy,  123  Simcoe  Street,  To- 
ronto, is  the  architect. 

Belleville,  Ont. 

The  Balmoral  Hotel  (proprietors,  John- 
son &  Bottum),  has  been  destroyed  by 
fire,  involving  a  loss  estimated  at  $7,000. 
Restaurant  and  confectionery  store  own- 
ed by  Mr.  J.  B.  Black  has  also  been  des- 
troyed. 

Blenheim  Twp.,  Ont. 

Farm  buildings  estimated  to  cost  $4,- 
000,  are  contemplated  by  Mr.  Robert 
Wilson,  Con.  5,  Blenheim  Twp.,  Prince- 
ton P.  O.  '  Building  will  be  fireproof 
construction,  concrete  foundation,  roof- 
ing and  flooring  to  be  selected. 

Buctouche,  N.B. 

The  Moncton  &  Buctouche  Railway 
are  contemplating  the  rebuilding  next 
spring  of  a  station  and  freight  sheds. 
Mr.  E.  G.  Evans,  Buctouche,  is  the  sup- 
erintendent. 

Cardston,  Alta. 

The  Ellison  Milling  Company,  Ray- 
mond, Alta.,  has  purchased  the  Cards- 
ton  Milling  Company's  plant.  It  is  the 
intention  to  enlarge  and  remodel  the 
flour  mill.  Mr.  Jas.  E.  Ellison,  Cards- 
ton,  is  the  president. 

Comaplix,  B.C. 

The  saw  and  planing  mill  of  the  For- 
est Mills  of  British  Columbia,  Limited, 
Revelstoke,  B.C.,  have  been  totally  des- 
troyed by  fire.  Equipment  loss  includes 
one  9-ft.  double  cutting  band  mill  and 
one  8-ft.  band  mill.  Loss  was  covered 
by  insurance.  Owners  will  rebuild  next 
spring. 

Drummondville,  Que. 

The  match  factory  of  the  Canadian 
Match  Company  has  been  destroyed  by 
fire. 

Exeter,  Ont. 

Seating,  fixtures,  etc.,  will  be  required 
by  Mr.  W.  Leavitt,  Exeter,  for  Picture 
Theatre,  owner  having  purchased  build- 
ing which  will  be  remodelled. 

Fort  Erie,  Ont. 

Barn  owned  by  Otto  Redlatz  has  been 
destroyed  by  fire.  Loss  $3,000,  insur- 
ance $2,500. 

Granby,  Que. 

Store  and  residence  owned  by  Mrs.  O. 
Taillefer,  have  been  destroyed  by  fire,  in- 
curring a  loss  of  $6,000.  Property  was 
insured  and  owner  will  rebuild. 

Hull,  Que. 

The  furniture  store  of  Mr.  Jos.  Paquin. 
Youville  Street,  has  been  destroyed  by 
fire  at  a  loss  of  $29,000,  made  up  of  $25.- 
000  in  stock  and  $4,000  in  buildings.  In- 
surance said  to  be  only  $9,000. 
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Listowel,  Ont. 

A  planing  mill,  stable  and  coal  and 
wood  sheds,  the  property  of  Mr.  Oliver 
Ellis  Wallace,  have  been  destroyed  by 
fire.  Loss  is  estimated  at  $2,000.  In- 
surance $1,000. 

Levis,  Que. 

Brick  station  and  baggage  rooms,  the 
property  of  the  Intercolonial  Railway 
Company,  have  been  destroyed  by  fire. 
Loss  is  estimated  at  $60,000.  Mr.  F.  P. 
Gutelins,  Moncton,  N.B.,  is  the  general 
manager. 

Moose  Jaw,  Sask. 

The  International  Linseed  Oil  Com- 
pany. Cincinnati,  Ohio,  intends  erecting 
a  large  flax  mill  and  elevator  here.  The 
mill  is  to  be  completed  by  July  1.  The 
elevator  will  have  a  capacity  of  250.000 
bushels. 

Montreal,  Que. 

Tenders  will  be  called  shortly  by  the 
architect,  Mr.  Marins  Dufresne,  Lasalle 
and  Ontario  Streets,  Maisonneuve,  for 
several  trades  in  connection  with  the 
construction  of  offices  and  apartments 
on  Mansfield  Street  for  Mr.  Oscar  Du- 
fresne, 45  St.  Elizabeth  Street.  Building 
will  be  four-storey,  40  x  90,  brick  and 
Indiana  limestone  construction.  Con- 
tracts for  stone  work  and  reinforcing 
have  already  been  let. 

A  permit  to  erect  a  store  on  Dor- 
chester Street  has  been  issued  to  Mr. 
J.  B.  Lemon,  148  St.  Hubert  Street. 

A  permit  has  been  issued  to  the  Bro- 
thers of  Charity.  341  Demontigny  St., 
for  the  construction  of  a  printing  office 
estimated  to  cost  $4,828.  Mr.  Alf.  Mer- 
Ctire,  419  Labrecque  Street,  is  the  gen- 
eral contractor. 

Mr.  Sydney  Comber,  1215  Green  Ave- 
nue, West  mount,  is  receiving  tenders  on 
steel  in  connection  with  the  construc- 
tion r.f  three-storey,  100  x  25  ft.  rein- 
forced concrete,  brick  and  steel  stables 
on  Western  Avenue  at  an  estimated  cost 
of  $20,000.  Mr.  Armand  Malo,  100  St. 
Jerome  Street,  is  the  owner. 

Niagara  Falls,  Ont. 

Mr.  John  Robinson,  River  Road,  is 
contemplating  the  purchase  of  a  steam 
heating  plant  to  beat  two  offices;  roil 
for  heating  water,  also  large  stove  for 
garage,  75  x  50  ft. 

North  Vancouver.  B.C. 

Specifications  for  second  unit  of  $5,- 
000,000  shipbuilding  plant  on  Lynn  (  reck 
have  been  submitted  at  Ottawa  for  ap- 
proval. Construction  of  unit  will  be 
Started  in  about  three  weeks.  Dominion 
Shipbuilding  &  Drydock  Company,  14 
Canada  Life  Building,  are  the  owners. 

Ottawa,  Ont. 

Walls  of  $22.nnn  timber  mill  al  Chan 
dicre  Falls  for  Mr.  J.  R.  Booth  are  up 
one  storey.     Balance  of  work  will  be 
done  by  day  labor.    Building  will  be  150 
x  45,  reinforced  concrete  const  ruction. 

A  loss  of  $4,500  has  been  sustained  by 
Mr.  51.  Low.  Dufferin  Road,  in  the  des- 
truction by  fire  of  his  garage. 

The  Canadian  Northern  Railway  Com- 
pany, care  Mr.  R.  A.  Baldwin,  9  To- 
ronto Street,  Toronto,  are  contemplat- 
ing the  erection  of  an  express  office 
On  Besseref  Street,  24  x  04,  iron  clad 
and  brick  construction,  concrete  founda- 
tion. 


Tenders  are  being  received  by  Messrs. 
James  &  Ramsay,  70  Fairmont  Avenue, 
general  contractors,  for  plastering,  paint- 
ing, heating,  plumbing  and  electrical 
work  on  addition  to  factory  on  Slater 
Street,  the  property  of  Mr.  W.  Nixon, 
estimated  to  cost  $6,000.  Mr.  Nixon  will 
be  in  the  market  shortly  for  about  $7,- 

000  worth  of  refrigerating  and  candy- 
making  machinery. 

Lumber  building  and  yard  owned  by 
Barrett  Bros.,  Catherine  Street,  has  been 
destroyed  by  fire.    Loss  $6,000. 

Plans  are  drawn  for  roller  sheds  here 
to  be  frame  construction,  concrete  found- 
ation, shingle  roofing.  Work  has  not  yet 
started.  Mr.  F.  C.  Askwith  is  the  engi- 
neer. 

Redcliff,  Alta. 

The  City  Council  has  adopted  by-laws 
authorizing  the  building  of  an  industrial 
spur  track  to  cost  $2,900,  and  the  erec- 
tion of  a  storehouse  and  the  purchase 
of  tools  and  implements,  estimated  cost, 
$2,300.  Mr.  J.  E.  Askwith  is  the  city 
engineer. 

South  Vancouver,  B.C. 

The  Standard  Refining  Company,  Ed- 
monton, Alberta,  have  in  contemplation 
the  erection  of  a  branch  factory  at  the 
foot  of  Main  Street  for  the  manufacture 
of  oils  and  greases.  Estimated  cost, 
$4,000. 

Toronto,  Ont. 

Work  has  started  on  two  of  the  six 
stores  to  be  erected  on  Bloor  Street 
and  Indian  Road  at  a  cost  of  $15,000,  for 
Mr.  R.  T.  Smith,  80  Roncesvalles  Ave. 
Work  on  the  other  four  is  to  be  com- 
menced in  the  spring.  Buildings  will 
be  brick  construction,  stone  foundation, 
felt  and  gravel  roofing.  All  material  will 
be  purchased  by  the  owner. 

The  City  Council  having  passed  a  by- 
law, work  will  start  immediately  on  the 
construction  of  a  car  barn  on  Bloor  St. 
W,  frame  construction,  sheet  metal  roof- 
ing. Temporary  tracks  are  now  being 
laid  for  the  line  on  Bloor  West  from 
Dundas  Street.  Mr.  R.  C.  Harris  is 
Commissioner  of  Works.  Work  on  the 
car  barn  will  be  done  by  day  labor. 

Winnipeg,  Man. 

The  Globe  Pump  Company,  Green 
Bay,  Wisconsin,  are  negotiating  for  a 
site  on  which  to  erect  a  branch  pump 
factory  here.    Mr.  R.  T.  Byington  is  the 

manager. 

Windsor,  Ont. 

A  factory  belonging  to  the  Commer- 
cial Truck  Company,  Goycan  Street,  has 
been  destroyed  by  fire  involving  a  loss 
of  |S,000; 

CONTRACTS  AWARDED 
Hnrric,  Ont. 

Tlie  sub-contract  for  plumbing  in  con- 
nection with  $8,000  store  and  apartments 
I.lizabeth  Street  for  Mr.  D.  Wais- 
l>er«.  has  been  let  to  Mr.  J.  J.  Neelands. 
Dnnlop  Street.  Contracts  for  plastering, 
painting,  heating  and  electrical  work 
have  not  yet  been  let.  Ball  Planing 
Mill.  Bayfield  Street,  have  the  general 
contract. 

1  [amilton.  Out. 

The  following  contracts  have  been 
awarded  for  additions  and  alterations  to 
factory  on  Mary  Street  for  Chipman  \- 
Holton  Knitting  Company,  at  an  esti- 
mated cost  of  $7,000.    General  contract 


and  masonry,  Mr.  G.  E.  Mills,  Hamil- 
ton; carpentry,  Mr.  James  Calvert,  Ham- 
ilton; roofing,  Mr.  John  E.  Riddle,  Ham- 
ilton. The  contract  for  mill  work  has 
not  yet  been  let.  Factory  will  be  two- 
storey,  mill  and  brick  construction. 
Messrs.  Stewart  &  Witton,  Hamilton 
Prov.  and  Loan  Bldg.,  are  the  architects. 

Ottawa,  Ont. 

The  contract  for  alterations  to  store 
and  residence  estimated  to  cost  $2,500 
for  Mr.  W.  J.  Kidd,  Egan  Building,  has 
been  let  to  Mr.  R.  F.  Murphy,  152^ 
Bank  Street.  Construction  will  be  solid 
brick,  felt  and  gravel  roofing. 

The  contract  for  supply  and  erection 
complete  in  the  Isolation  Hospital  of 
belted  elevator  machinery,  of  2,000  lbs. 
capacity  and  a  speed  of  50  ft.  per  min- 
ute, has  been  awarded  to  the  Otis-Fen- 
som  Elevator  Company  by  the  City 
Council. 

Windsor,  Ont. 

The  general  contract  for  erection  of 
two  fire  halls,  iy2  storeys,  46  x  30,  stuc- 
co construction,  for  the  City  Council,  has 
been  awarded  to  Mr.  Art.  Selby,  42 
Elliott  Street,  Estimated  cost  of  halls 
$3,500  each.  G.  Jacques  &  Company, 
Bong  Bldg.,  arc  the  architects. 


Residences 

Charlottetown,  P.E.I. 

Plans  are  drawn  and  work  will  be 
started  next  spring  on  the  construction 
of  $4,000  residence  on  Fitzroy  Street, 
for  Mr.  Donald  Nichol  son.  Building 
will  be  two-storey,  24  x  36,  frame  con- 
struction, concrete  foundation.  Messrs. 
McLean  &  Barrett,  Charlottetown,  are 
the  architects  and  general  contractors. 
Hamilton,  Ont. 

Tenders  on  separate  trades  will  be  re- 
ceived by  Mr.  J.  Knight,  227  Hunter 
Street  E..  for  $4,000  residence.  2  storeys, 
26  x  34,  brick  construction,  on  Prospect 
Street.  Mr.  C.  B.  Patterson.  107  J  J  King 
Street  F...  Hamilton,  is  the  architect. 

Montreal,  Que. 

A  permit  for  the  erection  of  live  Hats. 
3  storeys,  25  x  67,  on  St.  Denis,  has  been 
issued  to  Mr.  Wm.  Ranger.  1462  Mes- 
sier Street.  Mr.  Treffle  Bellhumeur. 
1  120  Messier  Street,  has  the  general  con- 
tract.   Estimated  cost  $5,500, 

A  permit  has  been  issued  to  Mr  Pierce 
Bouliane,  2300  Boyer  Street,   for  the 

erection  of  a  flat. 

\  permit  to  build  ten  Hats  at  an  es- 
timated cost  of  $7,000,  3-storey,  50  x  40 
has  been  taken  out  by  Mr.  E.  L.  Villen- 
euve.  2599  St.  Lawrence.  The  general 
contract  has  been  awarded  to  Mr.  Jos 
Charbonneau.  428  Seventh  Avenue,  Rose 
mount. 

\  permit  has  been  issued  to  Mr.  O 
Belanger.  It  St.  Hubert  Street,  to  ereel 
lour  flats,  three-storey,  80  x  40,  on  Ash 
Avenue,  at  an  estimated  cost  of  $9,500. 
Mr.  F.  Leblanc,  2213  Waverlcy  Street, 
is  the  general  contractor. 

A  permit  has  been  issued  to  Messrs 

Trudeau  &  Lapointe,  293  Prud'homme 
Street,  to  build  three  residences  here. 
three-Storey,    25  x  76.    estimated  cost 

$6.01)0. 

Ott.iwa,  Ont. 

\  residence,  the  properly  of  Mrs. 
Mines.  Holland  Street.  Ottawa  \Y  .  has 
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Tenders  and  For  Sale  Department 


FOR  SALE 


One  No.  0  Kennedy  Gyratory  Stone  Crusher 
vitn  extra  >haft  anil  head.  One  extra  eccentric 
Mid   one   new   bevel   gear  ami   pinion.  Elevator 

complete,  sixty  feet  long,  including  belt  tight- 
ener, etc.  One  revolving  screen,  five  by  twelve 
feet,  with  shafting,  pulleys,  etc.  One  main  drive 
belt.  All  in  good  condition.  Can  be  seen  at 
Credit  Forks.  Price  reasonable.  For  price  and 
term-  address  P.o\  111.  Contract  Record,  Toronto. 

4S  4!l 


To  Contractors 


Scaled  tenders  addressed  to  either  of  the  under- 
signed will  be  received  until  noon  on  Tuesday  the 
8th  day  of  December  for  building  a  steel  riveted 
truss  bridge  over  the  River  Thames  between  the 
Counties  of  Elgin  and  Middlesex  (known  as  the 
Tait  Bridge)  length  of  span  C  to  C,  220  feet  and 
also  for  the  steel  beams  .and  railing  required  for 
253  feet  of  approach.  Also  for  the  concrete  work 
consisting  of  abutments,  piers  and  pedestals. 

A  certified  cheque  payable  to  the  Treasurer  of 
one  of  the  Counties  for  5  per  cent,  of  the  amount 
of  tender  must  accompany  tender.  Plans  and 
specifications  may  be  seen  at  the  office  of  the 
undersigned.  Lowest  or  any  tender  not  neces- 
sarily accepted. 

JAS.  A.  BELL,  C.E., 

Engineer  for  Elgin,  St.  Thomas. 

CHAS.  TALBOT,  C.E., 
16  |s  Engineer   for    Middlesex,  London. 


Sealed  tenders  addressed  to  the  undersigned, 
and  endorsed  "Tender  for  Electric  Freight  Ele- 
vator. Ottawa  City  Post  Office,  Ottawa,  Ont.," 
will  he  received  at  this  office  until  4  p.m.  on  Wed- 
nesday. December  9,  1914,  for  the  installation  of 
one  (1)  standard  freight  elevator  in  the  Ottawa 
City  Post  Office,  Ottawa,  Ont. 

Plans,  specification  and  form  of  contract  can 
be  seen  and  forms  of  tender  obtained  on  appli- 
cation to  this  Department,  at  the  offices  of  Mr. 
Thos.  A.  Hastings,  Clerk  of  Works,  Postal  Sta- 
tion "F,"  Toronto,  Ont.,  and  Mr.  R.  L.  Des- 
champ9.  Superintendent  of  Public  Buildings, 
Montreal,  Que. 

Persons  tendering  are  notified  that  tenders 
will  not  be  considered  unless  made  on  the  printed 
forms  supplied,  and  signed  with  their  actual  sig- 
natures, stating  their  occupations  and  places  of 
residence.  In  the  case  of  firms,  the  actual  signa- 
ture, the  nature  of  the  occupation,  and  place  of 
residence  of  each  member  of  the  firm  must  be 
given. 

Each  tender  must  be  accompanied  by  an  ac- 
cepted cheque  on  a  chartered  bank,  payable  to 
the  order  of  the  Honourable  the  Minister  of  Pub- 
lic Works,  equal  to  ten  per  cent.  (10  p.c.)  of  the 
amount  of  the  tender,  which  will  be  forfeited  if 
the  person  tendering  decline  to  enter  into  a  con- 
tract when  called  upon  to  do  so,  or  fail  to  com- 
plete the  work  contracted  for.  If  the  tender  be 
not  accepted  the  cheque  will  be  returned. 

The  Department  does  not  bind  itself  to  accept 
the  lowest  or  any  tender. 

By  order, 

R.   C.  DESROCHERS, 

Secretary. 

Department  of  Public  Works, 

Ottawa,  November  IS,  1914. 

Newspapers  will  not  be  paid  for  this  advertise- 
ment if  they  insert  it  without  authority  from  the 
Department.— 70253.  47-48 


Tenders  for  Construc- 
tion of  Sewers 

Scaled  tenders  plainly  marked  as  to  contents 
will  he  received  by  the  undersigned  up  to  noon 
ill'  Monday,  December  7,  1914,  for  t he  construc- 
tion of_  Sewers  on  Pape  and  Randolph  Avenues, 
in  the  Township  of  York. 

Plans  and  specifications  and  all  necessary  in- 
formation may  be  seen  at  the  office  of  the  under- 
signed, 57  Adelaide  Street  East,  Toronto.  The 
lowest  or  any  tender  not  necessarily  accepted. 

FRANK  BARBER, 

Township  Engineer. 
Toronto,   November  25,  1014.  48 


Tenders  for 
Annual  Supplies 

Department  of  Works 


Tenders  will  be  received  by  registered  post 
only,  addressed  to  the  Chairman  of  the  Board 
of  Control,  City  Hall,  Toronto,  Canada,  up  to 
noon  on  Tuesday,  December  8th,  1914,  for  the 
supply  of : — 

1.  Brass  and  Bronze  Castings. 

2.  Brass  Work  for  House  Services. 
.'!.  Cast  Iron  Pipe. 

4.  Hydrants. 

5.  Lead  Pipe. 

6.  Special  Castings. 

7.  Stop  Valves. 

Specifications  and  Tender  Form  for  any  of  the 
foregoing  may  be  obtained  upon  application  at 
the  Accounting  and  Purchasing  Section  of  the 
Department  of  Works,  Room  12,  City  Hall, 
Toronto. 

Envelopes  containing  tenders  must  he  plainly 
marked   on   the   outside   as   to  contents. 

Conditions  relating  to  tendering,  as  prescribed 
by  City  By-law,  must  be  strictly  complied  with 
or  tenders  may  be  declared  informal. 

Tenderers  shall  submit  with  their  tenders  the 
names  of  two  personal  sureties  approved  by  the 
City  Treasurer,  or  in  lieu  thereof,  the  bond  of 
a  guarantee  company,  approved  as  aforesaid. 

The  lowest  or  any  tender  not  necessarily  ac- 
cepted. 

H.   C.   HOCKEN,  Mayor, 
Chairman,  Board  of  Control. 
City  Hall,  Toronto. 

November  25th,  1014.  48 


Residences 

(Continued  from  page  63) 

been  destroyed  and  barn  partially  des- 
troyed by  fire.    Loss  $4,500. 

Contracts  for  plastering  and  painting 
are  to  be  re-awarded  shortly  for  $21,- 
000  Apartments  on  Nelson  Street  for 
Mr.  Louis  Green,  283  Bank  Street.  Mr. 
W.  G.  Davis,  5  Spruce  Street,  is  the 
architect. 

Residence  on  Catherine  Street,  owned 
by  Mr.  Louis  Charron,  375  Catherine 
Street,  has  been  destroyed  by  fire  in- 


Tenders  for 
20  Million  Gallon 
Centrifugal  Pumps 


Department  of  Works 


Tenders  will  be  received  by  registered  post 
only,  addressed  to  the  Chairman  of  the  Board 
of  Control,  City  Hall,  Toronto,  Canada,  up  to 
noon  on  Tuesday,  December  22nd,  1914. 

For  Supply  and  Installation  of 
One  or  More  20  Million  Gallon 
Centrifugal  Pumps 

Specifications  and  Tender  Form  for  any  of  the 
foregoing  may  be  obtained  upon  application  at 
the  Accounting  and  Purchasing  Section  of  the* 
Department    of    Works,    Room    12,    City  Hall, 

Toronto. 

Envelopes  containing  tenders  must  be  plainly 
marked  on  the  outside  as  to  contents. 

Conditions  relating  to  tendering,  as  prescribed 
by  city  by-law,  must  he  strictly  complied  with 
or  tenders  may  be  declared  informal. 

Tenderers  shall  submit  with  their  tenders  the 
names  of  two  personal  sureties  approved  by  the 
City  Treasurer,  or  in  lieu  thereof,  the  bond  of 
a  guarantee  company,  approved  as  aforesaid. 

The  lowest  or  any  tender  not  necessarily  ac- 
cepted. 

H.  C.  HOCKEN,  Mayor, 

Chairman,  Board  of  Control. 
City  Hall,  Toronto. 

November  26th,  1014.  48 


volying  a  loss  of  $2,600,  partially  in- 
sured. 

Tenders  are  at  present  being  received 
by  Mr.  Stanley  Smith,  Spadina  Avenue 
(owner)  for  plastering,  painting,  heat- 
ing, and  electrical  work  on  $4,500  resi- 
dence, brick  construction.  Mr.  W.  G, 
Davis,  5  Spruce  Street,  is  the  architect. 

Tenders  will  be  invited  shortly  for 
plastering,  painting,  heating,  plumbing 
and  electrical  work  on  $5,000  double 
residence,  concrete  block  construction, 
to  be  erected  on  Bellwood  for  Mr.  B, 
A.  Grison,  100  Fentiman  Avenue,  who 
will  supply  concrete  blocks. 

Prices  are  still  open  for  plastering, 
painting,  heating,  plumbing  and  electrical 
work  and  will  be  received  by  the  own- 
er, Mr.  D.  Fraser,  O'Connor  Street,  in 
connection  with  two  brick  veneer  resi- 
dences to  be  erected  on  Nelson  Street 
at  an  estimated  cost  of  $7,000.  Mr. 
Robert  W.  Watson,  1 80  Hawthorne 
Street,    has   the    general  contract. 

St.  John,  N.B. 

Mr.  John  Neilson,  St.  John  F...  will  re- 
build two  residences  which  were  des- 
troyed by  fire  recently.  Estimated  cost 
$6,000. 

Sarnia,  Ont. 

Plans  are  in  progress  with  Mr.  Eric 
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Board  of  Education 


Sealer!  tenders,  whole  or  separate,  addressed  to 
the  Secretary-Treasurer  of  the  Hoard,  will  be  re- 
ceived until 

Friday,  December  11th,  1914 

for 

Enlargement  of 
Leslie  Street  School 

Specifications  may  be  seen  and  all  information 
obtained  at  the  office  of  the  Superintendent  of 
ISuilriings,  City  Hall,  Toronto.  Each  tender  must 
be  accompanied  with  an  accepted  bank  cheque 
for  five  per  cent,  of  the  amount  of  tender,  apply- 
ing to  said  tender  only,  or  its  equivalent  in  cash. 
Tenders  must  be  in  the  hands  of  the  Secretary- 
Treasurer,  at  his  office  in  the  Ctiy  Hall,  not  later 
than  4  o'clock  on  the  day  named,  after  which  no 
tender  will  be  received.  The  lowest  or  any  ten- 
der will  not  necessarily  be  accepted. 

J.  \V  JACKSON, 

Chairman  of  Committee. 

W.   <  WILKINSON, 
4M  Secretary-Treasurer. 


Tenders  Wanted 
Board  of  Education 

New  Central  Techni- 
cal School 

The  Advisory  Industrial  Commiltee  of  the 
lioaid  <>l  IvIik  aiion  will  n-cnvc  -.«-«,  1 . -•  I  tenders 
addressed  to  the  Secrctaiy  I  rcastirci  ol  I  lie 
board,  on  or  before 

Friday  Noon,  December  Llth,  L914 

for 

Power  Plant  Equipment 

lor  the  above  new  building  fronting  on  l.ippin 
roll   Street,  Toionto.  . 

Contenting  of 

Steam  Kngines,  Generators, 
Switch  Board,  Steam  Piping  and 
Electrical  Connections 

I'lan*  and  opecilicul ion*  may  be  obtained  at 
the  officer  of  the  Knginccrv  Mc**r*.  The  Cnnu 
diun    Domestic    Kngiiiecring    Company,  Limited, 

47  Til  Kiiik  Street  WcM.  Toronto.  Each  tendei 
mn<l  be  accompanied  m  it  It  n  certified  Hunk 
>!ieqiie  for  live  per  cent,  of  the  amount  of  ten 
der  or  it*  equivalent  in  ca*b.  Tender*  fftUII  be 
in  the  hand*  of  the  Secretary  Trea»uier  at  hi* 
office  in  the  (  ity  Hall  not  later  than  twelve 
o'clock  noon  on  the  day  niinird,  after  which  no 
lendei  will  be  received.  The  lowent  or  any  ten 
dei   will  not  nccc»»arily  be  accepted. 

J.  A.  ELLIS, 

Chairman    ol  Committee, 

W    t  WILKINSON*. 

48  Secretary-Treasurer. 


Coultis,  Thedford,  Ont.,  owner  and  ar- 
chitect, for  the  construction  of  a  frame 
and  white  brick  residence. 

Toronto,  Ont. 

Mr.  A.  McFarren,  1558  Yonge  Street, 
is  open  to  receive  tenders  on  plastering, 
galvanized  iron,  tiling,  electric  wiring, 
plumbing  and  heating  in  connection  with 
a  $5,000  residence,  2^-storey,  35  x  42, 
brick  construction. 

Foundation  only  will  be  completed  at 
present  on  $10,000  duplex  residence  on 
Keele  and  Geoffrey  Streets  for  Mr.  A. 
G.  Love,  561  Shaw  Street.  Walls  are 
to  be  started  in  the  spring.  Residence 
will  be  two  storeys  and  basement,  35 
x  50,  brick  construction. 

Sketches  are  in  preparation  by  Mr.  S. 
A.  Waggett,  125  Isabella  Street  (archi- 
tect), for  $300,000  rooming  house  which 
will  be  steel  frame,  stone  and  brick 
construction.  Building  will  be  central- 
ly located. 

Plans  are  drawn  for  detached  resi- 
dence estimated  to  cost  $4,500,  for  Mr. 
J.  F.  Alexander,  8  Temple  Avenue.  Own- 
er may  let  plastering,  painting,  heating, 
plumbing  and  electrical  work.  Build- 
ing will  be  Z'/t  storeys,  24  x  42,  brick 
construction  and  foundation. 

Westboro,  Ont. 

Plans  have  been  drawn  by  Mr.  W.  E. 
Noffke,  45  Rideau  Street,  Ottawa,  for 
$3,000  alterations  to  residence  of  Mr. 
Charles  Ogilvy,  293  Stewart  Street,  Ot- 
tawa. Construction  will  be  stucco  and 
brick,   concrete  foundation. 

CONTRACTS  AWARDED 

Hamilton,  Ont. 

Sub-contracts  have  been  let  as  fol- 
lows in  connection  with  new  apartment 
house  on  Bay  Street,  5  storeys,  25  x 
05  ft.,  reinforced  concrete  and  fireproof 
construction,    estimated    to    cost  $100,- 

000  fox  syndicate:  Carpentry,  Mr.  John 
l'oag;  heating,  Mr.  Adam  Clark;  Stew- 
art &  Witton,  7  Hugh  son  Street  South, 
are  the  architects. 

Toronto,  Ont. 

Contracts  have  been  awarded  as  fol- 
lows for  residence  on  Wilcox  Street 
for  Mr.  H.  Rotenberg,  I2()  University 
Avenue,  at  an  estimated  outlay  of  $12,- 
000: — Masonry,  Smallvvood  Bros.;  sheet 
metal,  Feather  &  Roadhouse;  carpentry, 

Mr.  A.  W.  Homan;  wiring,  Canadian 
Electric    Fixture   &   Contracting  Com- 
pany; painting,  Bavington  Bros  ;  plaster- 
ing, Beaver  &  Sons;  plumbing  and  heat 
ing,  Shcppard  &  Abbott;  tile  Hours,  etc., 
Canada  Class  Mantels  it  Tile  Company. 
Building  will  be  2Ki  slorcys,  brick  con 
struction  and  foundation.    Mr.  I.  Fend 
man,  II  Adelaide  Street  W.,  is  the  ar- 
chitect. 

Power  Plants,  Electricity  and 
Telephones 

Montreal,  Que. 

I 'rices  on  rooting  are  being  received 
by  Mr.  E.  B.  Evans.  357  St.  Catherine 
Street  \V..  general  contractor,  in  con- 
nection with  the  erection  of  a  $35,00(i 
boiler  house  on  St.  Antoine  Street  for 
Berliner  Gramophone  Company,  Limit- 
ed.   Messrs.    MaeYiear    &    llcriot,  KM 

1  nion  Avenue,  arc  the  architects.  • 

Newmarket,  Ont. 

The   ratepayers   here  will   vote  on  a 


by-law  January  4  to  authorize  the  rais- 
ing of  $15,000  to  provide  for  the  erec- 
tion of  a  power  station  and  the  installa- 
tion of  hydro-electric  power.  Mr.  J.  E. 
Hughes  is  the  town  clerk. 

St.  Marys,  Ont. 

The  Town  Council  has  in  contempla- 
tion an  extension  of  electric  lighting 
l'/2  miles  along  Widder  Street.  In  con- 
nection with  the_  project  a  quantity  of 
poles,  wiring  arms,  etc.,  will  be  recpiired. 
Mr.  Thomas  M.  Clark  is  town  clerk 
and  Mr.  Miller  is  superintendent  of  the 
Water,   Light  and   Heat  Board. 

CONTRACTS  AWARDED' 

Transcona,  Man.  (Winnipeg) 

The  general  contract  for  erection  of 
pumping  station  here  at  an  estimated 
cost  of  $7,700,  for  the  Municipality  of 
Transcona,  has  been  awarded  to  Geo. 
H.  Archibald  &  Company,  Limited, 
Winnipeg. 


Miscellaneous 

Thamesville,  Ont. 

The  Town  Council  contemplates  in- 
stalling a  lire  alarm  system  here.  Mr. 
W.  J.  Cryderman  is  the  town  clerk. 

Hamilton,  Ont. 

The  Harbour  Commissioners  are  con- 
templating the  enlarging  of  the  Desjar- 
dines  Canal  to  a  width  of  300  ft.  and  a 
depth  of  25  ft.  The  scheme  also  in- 
cludes the  reclamation  of  Marsh  lands 
and  the  building  of  roadways.  Mr.  H. 
E.  Waterman,  67  James  Street  S.,  is  sec- 
retary of  Harbor  Commissioners. 


New  Companies 

II.  Chagnon  &  Compagnie  Limitee  has 
been  incorporated  with  a  capital  stock 
of  $0(1,000,  as  general  lumber  merchants, 
including  sawing,  planing  and  the  manu- 
facture and  sale  of  doors,  sashes,  wind- 
(lows,  etc.  The  company's  head  office  is 
at  Montreal  and  the  provisions!  direc- 
tors include  Horace  Chagnon,  manufac- 
turer, and  Jules  Ulderic  Matheu,  Mont- 
real. 

Soper  &  McDougall.  Limited,  have 
been  incorporated  witli  head  office  in 
Ottawa,  Ont.,  and  capital  stock  ol"  $50.- 
000,  to  carry  on  business  as  a  general 
construction  company  and  general  con- 
tractors. The  provisional  directors  in- 
clude Albert  Xewson  Soper  and  Norman 
Cordon  Larmouth,  both  of  Ottawa. 

Compagnie,  Contant,  Monette  &  Pion, 

Limited,  have  been  incorporated  to  ileal 
in  hardware  and  building  materials  and 
to  carry  on  business  as  wholesale  and 
retail  dealers  in  chemicals.  The  head 
office  will  be  at  Montreal.  One.,  and 
the  capital  stock  of  the  company  is  $10.- 
000.  Tlu-  incorporators  of  the  company 
include  Arthur  Contant.  Lectance  Chas. 
Monette  and  Joseph  Wilfrid  I'ion.  all 
of  Montreal. 

The  Sandwich  Bay  Pulp  &  Lumber 
Company  was  incorporated  recently  with 
a  capital  stock  of  $2,000,000  anil  chief 
place  of  business  at  Montreal.  The  in- 
corporators are  Aurele  Bernier,  Lucien 
Bernier,  Arthur  Bernier.  Geo.  E.  DeSeve 
and  Oscar  Beauchamp,  all  of  Montreal 

C  alkins  Leete,  Limited,  have  been  111 
corporated  with  a  capital  stock  of  $20.- 
000,  and  head  office  at   Montreal,  as  a 
general   contracting  and   building  firm, 
also   manufacturers   and   dealers   in  all 
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kinds  of  building  material  and  supplies; 
ftlso  to  acquire  as  a  going  concern  and 
to  carry  on  business  of  the  Mosaic  and 
Tile  Company.  Messrs.  Ernest  C. 
l.eete.  contractor.  S.  Homer  Calkins, 
salesman,  and  David  J.  Wilson,  all  of 
Montreal,  are  amongst  the  incorporat- 
ors. 


Business  Notes 

Brampton.  Ont. 

In  connection  with  the  erection  of  two 
bungalows  on  Elizabeth  Street,  for  Mr. 
G  Greenwood,  care  of  Victoria  Hotel, 
Brampton,  owner  will  purchase  furnace, 
urates,  cement  and  bathroom  fixtures. 
Mr.  A.  Butler,  care  of  Victoria  Hotel, 
Brampton,  is  the  architect. 

Montreal,  Que. 

The  contract  for  plastering  four  resi- 
dence lor  Mr.  Godfrey  Boileau,  324  La- 
fontaine  Park,  will  be  sublet  by  the  own- 
er. Buildings  are  three-storey,  100  x  45. 
Estimated  cost  $10,000. 

Owen  Sound,  Ont. 

The  Oliver  Rogers  Stone  Company, 
1170  First  Avenue  West,  are  in  the  mar- 
ket for  one  gyratory  rock  crusher,  No, 
C  or 


Trade  Inquiries 

The  following  inquiries  relating  to 
Canadian  trade  have  been  received.  The 
names  of  the  firms  making  these  in- 
quiries and  their  addresses,  can  be  ob- 
tained upon  application  to  "The  Inquir- 
ies Branch.  Department  of  Trade  and 
Commerce,  Ottawa,"  or  the  Secretaries 
of  the  various  Boards  of  Trade  through- 
out the  Dominion: 

1165.  Iron  and  steel— Commission 
agent  wishes  to  negotiate  with  Canadian 
manufacturer  with  a  view  to  secure  buy- 
ing and  selling  agency  in  Argentine  Re- 
public of  pig  iron,  iron  bars,  iron  and 
steel  wire,  and  steel  rails. 

1166.  Dynamos,  electric  motors,  elec- 
tric supplies. — Commission  agent  desires 
buying  and  selling  agency  in  Argentine 
Republic  for  dynamos,  electric  motors 
and  electric  supplies  of  Canadian  manu- 
facture. .  -  _ 

1167.  Railway  ties— A  London  firm 
which  has  large  inquiries  for  cedar  and 
other  railway  ties,  sawn  square,  invites 
quotations  c.i.f.  Liverpool,  and  from 
Canadian  manufacturers. 

1175.  Window  glass.— A  London  firm 
reports  a  large  demand  for  window  glass, 
and  asks  for  names  of  Canadian  manu- 
facturers. 

1177.  Machinery.— A  London  firm  of 
machinery  exporters  wishes  to  get  in- 
to touch  with  Canadian  importers. 

1196.  Asbestos— A  large  Swiss  firm  in 
Kobe.  Japan,  wishes  to  get  into  com- 
munication with  producers  and  export- 
ers of  asbestos  fibre. 


Late  News  Items 

Hamilton,  Ont. 

A  joint  committee  of  civic,  county  and 
board  of  trade  representatives  are  con- 
sidering two  plans  prepared  by  the  Ham- 
ilton bridge  works  for  a  bridge. in  con- 
nection with  the  Toronto-Hamilton 
highway,  west  of  the  high-level  bridge  at 
Carrol's  Point.    The  committee  have  also 


decided  to  have  plans  for  a  concrete 
structure  prepared  by  the  Canada  Ce- 
ment *  ■  impany. 

Plans  have  been  prepared  and  tenders 
will  be  called  shortly  for  $10,000  resi- 
denCe  on  Mountain  Top  for  Mr.  W.  E. 
Illandford,  c/o  Brown  &  Boggs  Com- 
pany, 37  Victoria  Avenue  North.  Resi- 
dence will  be  brick  construction,  shingle 
roofing.  Messrs.  Watt  &  Blackwell,  125 
Lister  Chambers,  are  the  architects. 

Lambeth,  Ont. 

\  by-law  has  been  passed  to  authorize 
the  raising  of  $4,ooo  for  a  hydro-electric 
power  supply  to  the  village. 

Lucan,  Ont. 

renders  will  be  called  in  a  few  days  for 
alterations  to  church  estimated  to  cost 
$2,500  for  Lucan  Methodist  Congrega- 
tion. Plans  are  at  present  in  the  hands 
of  the  building  committee  for  approval. 
Building  will  be  white  brick  construction. 
Mr.  J.  V.  Munro,  Bank  of  Toronto  Cham- 
bers, London,  is  the  arachitect.  Mr.  Gib- 
son is  a  member  of  the  building  commit- 
tee. 

London,  Ont. 

Electric  fittings  for  $15,000  residence 
on  Dufferin  Avenue,  will  be  purchased  by 
the  owner,  Mr.  D.  H.  Howden,  206  York 
Street.  The  building  is  two-storeys,  31  x 
37,  steel  and  brick  construction.  Messrs. 
Watt  &  Blackwell,  Bank  of  Toronto 
Chambers,  are  the  architects. 

Ottawa,  Ont. 

Tenders  close  January  4,  1915,  with 
Commissioners  of  National  Transcon- 
tinental Railway  (Mr.  P.  E.  Ryan,  Ot- 
tawa, Secretary),  for  contract  to  suppl}' 
a  number  of  travelling  cranes  to  be  erect- 
ed in  connection  with  locomotive  and  car 
shop  plants,  at  Quebec.  Plans,  etc.,  are 
at  office  of  Mr.  W.  J.  Press,  mechanical 
engineer,  Ottawa. 

Quebec,  Que. 

The  Quebec  Preserving  factory,  33 
Smith  Street,  was  burned  down  recently, 
involving  a  loss  estimated  at  $60,000.  The 
factory  will  be  rebuilt  and  a  quantity  of 
machinery  will  be  required. 

St.  Cesaire,  Que. 

A  cigar  factory,  the  property  of 
Messrs.  Ares  &  Fleury,  St.  Cesaire,  which 
was  destroyed  by  fire  recently  at  a  loss 
of  $30,000,  will  be  rebuilt  shortly. 

St.  Lambert,  Que.  (Montreal) 

Plans  are  drawn  and  Greenfield  Park 
School  Commissioners  will  call  for  ten- 
ders in  a  few  days  for  the  erection  of  fire 
escapes  for  school  building. 

Smith's  Falls,  Ont. 

The  Smith's  Falls  Brass  &  Aluminium 
f  oundry  Company,  Limited,  has  been  in- 
corporated with  a  capital  of  $60,000  to 
manufacture  brass,  bronze  and  aluminium 
castings.  The  head  office  will  be  at 
Smith's  Falls,  Ont.  Messrs.  McDonald 
&  Henniker,  Chamber  Street,  Smith's 
Falls,  are  interested. 

Toronto,  Ont. 

The  United  Rifle  Clubs,  Limited,  was 
incorporated  recently  with  head  office  at 
Toronto  to  operate  rifle  ranges,  shooting 
galleries,  etc.  The  company  has  a  capital 
of  $40,000  and  those  interested  include 
Mr.  T.  A.  Silverthorn  and  Mr.  F.  J. 
Foley,  Kent  Building. 

The  Gilmour  Lime  &  Gravel  Company, 
Limited,  c/o  Robins,  Limited,  Victoria 
Street,  has  been  incorporated  to  conduct 


general  quarry  business,  etc.  The  chief 
place  of  business  is  Toronto  and  the  com  - 
pany has  a  capital  of  $75,000. 

The  Creosoted  Block  Paving  Company, 
Limited,  is  a  new  incorporation  with 
$100,000  capital  and  head  office  at  Toron- 
to. The  company's  operations  will  in- 
clude general  paving  and  roadway  work. 
Messrs.  C.  H.  Lattimore,  Bell  Telephone 
Building,  and  J.  L.  Boyd,  84  Victoria 
Street,  are  interested. 

Prices  are  wanted  by  the  school  board 
on  sixty  single  desks  and  seats,  also 
blackboards,  to  be  delivered  before  Janu- 
ary 1.  Mr.  J.  L.  Clarke,  13  Brookside 
Avenue,  is  secretary-treasurer. 

Weston,  Ont.  (Toronto) 

The  council  has  decided  to  submit  a 
by-law  to  the  ratepayers  authorizing  the 
borrowing  of  $6,000  to  pay  the  balance 
due  on  land,  pump  house,  sedimentary 
basin  and  reservoir  in  connection  with 
the  town's  water-works  system.  The  vote 
will  be  taken  on  Thursday,  December  31. 
Mr.  J..  H.  Taylor  is  the  clerk. 


Two  10-yd.  dippers  of  manganese  steel, 
weighing  approximately  37,600  Jbs.  each, 
were  purchased  recently  by  the  United 
States  Government,  to  be  used  on  the 
dipper  dredges  Paraiso  and  Gamboa, 
which  are  operating  at  the  Panama  Canal. 
These  are  the  largest  manganese  dip- 
pers made  to  date  and  are  of  the  so-called 
Missabe  type,  patented  and  manufac- 
tured by  the  Edgar  Allen  American 
Manganese  Steel  Company  for  the  Bucy- 
rus  Company.  Manganese  steel  is  used 
throughout,  except  for  bolts,  nuts  and 
rivets.  The  over-all  dimensions  are  10.5 
x  9  x  9  ft.  The  lips  are  3^4  in-  thick;  the 
fronts  are  3J4  in.  thick  underneath  the 
teeth,  1*4  in.  between  the  teeth  and  3J4 
in.  at  the  bottom  band;  and  the  backs 
are  1^4  in.  thick  at  the  sides  and  3^4  *n- 
at  the  bottom  bands.  The  body  consists 
of  the  front  and  back  castings.  The  lap 
joints  at  the  sides  make  the  dipper  rigid 
and  relieve. the  rivets  from  strain.  The 
bail  brackets  are  attached  to  the  front 
casting  at  an  angle  conforming  to  the 
line  of  the  pull  on  the  bail,  which  throws 
the  strain  of  the  pull  directly  on  the  front 
casting.  Shoulders  or  offsets  to  relieve 
the  strain  on  rivets  are  provided  through- 
out. 


Domes  of  plasterboard  for  use  as 
fillers  for  concrete  joist  floors  are  the 
latest  addition  to  the  list  of  devices  to 
lighten  floor  construction  and  simplify 
form  work.  They  are  designed  to  sup- 
port the  load  of  wet  concrete  load  only. 
The  domes  are  made  of  Sackett  board, 
three  layers  of  plaster  reinforced  by  four 
layers  of  paper.  The  domes  are  dipped 
in  a  weatherproofing  compound.  This  is 
to  protect  them  while  in  storage  and  on 
the  forms  before  pouring  the  concrete 
over  them.  This  process  is  said  to  be 
unnecessary  as  far  as  moisture  from  the 
concrete  is  concerned.  The  boards  are 
y2  in.  thick  and  as  they  come  from  the 
rolls  wet  are  laid  in  pans  to  give  them 
the  dome  shape,  3  ft.  long,  6  to  12  in. 
deep  and  24  to  30  in.  wide  between  the 
joist  centers.  The  domes  weigh  7  lb. 
per  square  foot  in  the  10-in.  depth,  about 
one-fifth  that  of  clay  tile.  Before  plac- 
ing the  domes  on  the  market  the  manu- 
facturers the  United  States  Gypsum  Co.. 
tried  them  out  on  four  floors  at  their 
Chicago  mill,  one  floor  at  the  Oakfield 
(N.  Y.)  mill  and  one  at  the  Fort  Dodge 
(Iowa)  mill. 
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PUMPS 


Horizontal  Belt  Driven  Turbine  Pump  supplied  the  University  of  Toronto. 

THIS  Pump  is  hytlraulically  balanced  against  end 
thrust  and  in  addition  has  a  water  cooled  thrust 
Bearing.  The  Pump  is  arranged  so  that  it  may 
be  operated  w  ith  guide  vanes  or  without  for  demonstration 
purposes.  Oil  ring  hearings,  Hydraulic  Balance  and  water 
tooled  thrust  bearings  are  standard  lor  all  "Incflis"  Turbine 
Pumps. 

We  make  pumps  of  all  kinds  for  any  service. 

Write  us  for  prices. 

The  John  Inglis  Company,  Limited 

ENGINEERS  AM)  BOILERMAKERS 


1  ]  St  radian  Ave.,  Toronto,  Canada 

Montreal  Office  :  Room  509  Canadian  Kxprcss  liuiUling 


1  11  E    CO  X  T  R  Al  l     R  l-XORD 


Current  Prices  of  Building  and  Engineering  Materials 


TORONTO  PRICES 

CEMENT,  LIME,  AND  URICK 

cement— delivered  in  5  barrel  lots,  $1.85  per  bbl. ; 
with  bags  $2.25;  car  lots,  $1.55  on  the  track, 
with  pkgs.  $1.96. 

Lime — ^icy  88c,  white  40c  per  100  lbs.,  deliver- 
ed in  not  less  than  1500  lb.  lots.  At  the 
warehouse,  white  37c,  grey  35c. 

Brick — No.  1  dry  pressed  red  brick,  $17;  buff, 
$17  f.o.b.  the  job;  No.  2,  $14;  common  red 
stock  brick,  $11  to  $14;  grey,  $11  to  $12; 
wire-cut  brick  for  foundation  work,  $8.50  on 
the  cars,  delivered  $9.50;  "Tapestry"  brick, 
$20  to  $30;  sand-lime  brick,  $7.50;  King 
Edward  Siding;  $0.50  at  the  mill;  $8.50  de- 
livered on  the  job.  Smooth  faced  texture 
brick,  $15;  rough  faced  texture,  $16  to  $20, 
delivered  any  place  in  Ontario ;  paving  brick, 
No.  1,  SIS  per  M  f.o.b.  West  Toronto; 
No.  2.  $14.00;  paving  blocks,  No.  1,  $24  per 
M. ;  No.  2.  $18.  Sun-Tex  wall  tile,  $16  to 
$20  per  M. ;  Denison  interlocking  hollow 
tile,  $55  per  M.     Lots  over  100,000,  $50. 

Concrete  brick — Quotations  f.o.b.  Toronto: — 
White  $52,  buff  $2S,  grey  $27,  plain  pressed 
$17,  red  $27.  Other  quotations  on  applica- 
tion. 

CRUSHED  STONE,  SAND  AND  GRAVEL 
Toronto  prices,  delivered: 
Crushed  stone— 2  in.,  $1.20;  1-in.,  $1.25;  3/S-in., 
$1.25;    rubble   stone,  in   car   lots,   $1.15  per 
ton  f.o.b.  car. 
Sand — for  cement  or  brick  work,  $1.20  per  cu. 
yd.,  f.o.b.  Toronto,  C.  P.  R.  siding;  85c  to 
$1  per  cu.  yd.  f.o.b.  Toronto,  G.  T.  R.  siding. 
Gravel — $1.50  per  cu.  yd.,  delivered. 

LUMBER  (BUILDING  MATERIAL) 
Toronto  prices  (wholesale)  delivered: 
Hemlock— 2  x  4  in.  to  2  x  12  in.,  8  to  16  ft., 
$24;  IS  ft.,  $26;  1-in.  Hemlock  No.  1  $25; 
No.  1  Hemlock  decking  $25  to  $26;  No.  2 
hemlock,  dimension  and  1  in.,  $19  to  $21. 

Pine — 1  in.  common  6  to  12  in.-  wide  (rough) 
$26  to  $33;  2  in.  white  pine,  bill  stock,  $28 
to  $34;  7/8  by  6  and  10  in.  pine  shelving, 
$33  to  $42;  7/8  x  12  in.  pine  shelving  $45; 
No.  1  white  pine  flooring  $34 ;  No.  1  spruce 
flooring  $27.50;  No.  1  pine  decking  D  2  S 
$28;  spruce  decking  $27  to  $30;  No.  1  pine  V. 
or  beaded  sheeting,  $35 ;  No.  2  ditto  $32 ; 
pine  trim  4  in.  casing  $1.75  per  100  ft.;  5 
in.  ditto  $2;  S  in.  pine  base  $2.75  to  $3.25;  10 
in.  pine  base,  $3.40  to  $4.50;  4  in.  pine,  win- 
dow stool,  $2.75. 

Shingles— XXX  B.  C.  shingles  $3.60;  N.  B. 
extras  $4;  N.  B.  clears  $3.45;  No.  1  pine  lath 
$5.50;  No.  2  pine  lath  $4.75;  No.  1  spruce 
lath  $4.25. 

Dimension  Timber  (B.  C.  Fir)— 8  x  8,  10  x  10, 
10  x  12,  12  x  12,  12  x  14,  8  x  10,  8  x  12, 
10  x  14.  14  x  14,  8  x  14,  12  x  16,  14  x  16, 
16  x  16.  $32;  10  x  16,  14  x  18,  16  x  18,  $39; 
8  x  16,  12  x  18,  IS  x  18,  $36;  16  x  18,  14  x 
20.  16  x  20,  $30.50  ;  8  x  18,  12  x  20,  18  x  20, 
$40 ;  10  x  20,  $37.50  ;  8  x  20,  14  x  22,  16  x  22, 
18  x  22,  20  x  22,  22  x  22,  $45;  12  x  22,  $39; 
10  x  22,  $39.50  ;  8  x  22,  14  x  24,  18  x  24, 
20  x  24,  22  x  24,  24  x  24,  12  x  24,  10  x  24, 
$45. 

STEEL  AND  IRON 

Steel — ( round  and  square  bars)  $2.25  base; 
twisted  and  deformed,  $2.50;  structural  sec- 
tions $2.75  to  $3. 

Galvanized  iron — 28  gauge  $3.40. 

Cast-iron  pipe — Standard  prices,  carload  lots,  f.o.b. 
Toronto;  4-in.  $34  per  net  ton;  6-in.  to  12- 
in.  $33;  12-in.  up  $32.50,  with  $1  extra  for 
gas  pipe. 

Corrugated  Iron — 26  gauge  $4.25  per  sq.,  28  gauge 
$2.50  to  $3  per  100  pounds. 


SEWER  PIPE 

Sewer  Pipe — Toronto  prices  (wholesale)  f.o.b.,  4- 
in..  25c  per  ft.;  6-in.,  40c  ft.;  9-in..  70c  ft.; 
12-in..  $1  ft.;  15-in.,  $1.40  ft.;  18-in.,  $1.90 
ft.;  20-in.,  $2.25  ft.;  24-in.,  $3.25  ft.;  all  less 
62  per  cent. 


SUNDRIES 

Hard   wall   plaster — unsauded,   from  $8  to  $8.50, 

bags  extra;  sanded  $4,  in  car  lots  at  the  yard. 
Hydrated  lime— $9.25  to  $10.25  in  20-ton  car  lots. 
Plaster  of   Paris — Anchor,   Crown,  and  Standard 

white  brands,  $1.50  per   bbl. ;   Shield  brand 

$1.25;  New  Brunswick  $2.50. 
Rope  -manilla,  16c  basis,  second  grade  13c  basis, 

sisal  rope,  lOJ-^c  basis;  African  rope  13c. 

PAINTS  AND  OILS 
White  lead — ground  in  oil,  $9  per  100  lbs. 
Boiled  linseed  oil — in  bids.,  50c  per  gal.  of  9  lbs. 

Raw  linseed  oil — in  bbls.,  54c  per  gal.;  red  lead, 
dry,  $8  to  $9  per  100  lbs. ;  putty  in  bulk, 
bbls.,  3yic. ;  putty  in  25-Ib.  tins,  4c. ;  tur- 
pentine, in  bbls.,  66c.  per  Imp.  gal.  south- 
ern gauge. 


MONTREAL  PRICES 

CEMENT,  LIME,  AND  BRICK 

Cement — $1.00    steam    car    load    lots,  including 

sacks. 

Lime — Hydrated,  $14  per  ton;  lump,  $10. 

Brick— No.  1  pressed,  $17;  No.  2  pressed,  $15; 
Manganese  rustic,  $20;  buff  rustic,  $20;  red 
rustic,  $14;  buff  (smooth),  $21;  buff  (rough), 
$25;  plastic,  $8.50,  C.  P.  R.  50c  extra  except 
for  plastic.  Dominion  silicate,  1st  quality, 
$13;  second  quality,  $10.50;  all  f.o.b.  Mont- 
real. 

Concrete  Brick— grey  $22,  red  $22,  buff  $23, 
white  $45,  plain  pressed  $12  per  thousand, 
all    f.o.b.    Montreal    (C.    P.    R.  terminals). 

CRUSHED    STONE,    SAND    AND  GRAVEL 

Crushed  Stone— 2-in.,  $1.40;  &-in.,  $1.65;  H-in., 

$1.75,  per  ton,  delivered. 
Sand — 95c  per  ton,  car  loads,  on  cars. 
Gravel — $1.35  per  ton  f.o.b.  cars. 

EXPLOSIVES 

Forty  per  cent,  dynamite  $16.25  per  100  lbs.  in 
single  case  lots  of  50  lbs.  each ;  50  per  cent, 
at  $17.75;  60  per  cent,  at  $19.25,  f.o.b. 
Montreal.  Blasting  at  $2  per  25  lb.  keg. 
Detonators,  No.  3  at  75c  per  100;  No.  6  at 
$1  per  100.  Batteries,  No.  2,  rated  capacity 
up  to  ten  fuses,  $13.50  each ;  No.  3,  rated 
capacity  up  to  20  fuses,  $20.50  each;  No.  4, 
rated  capacity  up  to  50  fuses,  $41  each. 
Leading  wire,  in  coils  of  500  ft.,  lc  per  ft.; 
leading  wire,  twin  cable,  in  coils  of  250  ft., 
3c  per  dble  ft.;  connecting  wire  in  coils  or 
spools,  50c  per  lb.  Electric  fuses,  4-ft.  single 
strength,  per  100,  $3;  4-ft.  double  strength, 
per  100,  $3.50;  6-ft.  single  $3.54;  double, 
$4.04;  8-ft.  single  $4.08;  double  $4.58;  10-ft. 
single  $4.62;  double  $5.12;  12-ft.  single  $5.16; 
double  $5.66;  14-ft.  single  $5.70;  double  $6.20; 
16-ft.  single  $6.24;  double  $6.74;  18-ft. 
single  $6.78;  double  $7.28;  20-ft.  single  $7.32; 
double  $7.82;  22-ft.  single  $8.32;  double 
$8.82;  24-ft.  single  $9.32;  double  $9.82;  26- 
ft.  single  $10.32;  double  $10.82;  28-ft.  single 
$11.32;  double  $11.82;  30-ft.  single  $12.32; 
double  $12.82. 

STEEL  AND  IRON 

Steel  angles — 3-in.  x  3-in.  and  up,  $2.75;  1-in.  x 
1-in.  x  V%-\n.,  25c  extra;  H-in.  x  H-in.  x 
%-in.,  50c  e:.tra.  Boiler  plates — J4-in.  thick 
and  thicker,  $2.50.  Circular  plates — Flange 
quality,  30-in.  dimensions  and  over,  $2.60; 
under  30-in.  dimensions,  $2.90.  Beams  and 
channels— Under  35  lbs.  per  yd.,  $2.90;  35 
lbs.  per  yd.  and  over,  $2.75,  f.o.b.  Mont- 
real, net  cash.  Corrugated  iron — 26  in.  gauge, 
$4.25;  28-in.  $4  per  sq.  yd.  less  10  and  10  per 
cent.  Copper  bearing  sheets — flat,  Apollo 
Keystone  galvanized,  28  U.  S.  gauge,  $4.10 
per  100  lbs.;  Keystone  black,  28  U.  S. 
gauge,  $2.85  per  100  lbs. 

SEWER  PIPE 

Straight  pipe  (per  foot) — 4-in.,  25c;  6  in.  40c; 
8-in.,  55c;  9-in.,  70c;  10-in.,  80c;  12-in..  $1; 
24-in.,  $3.25.    Bends,  each,  75c,  $1.20,  $2.20, 


$2.80,  $3.20,  $4.00,  $13.  Double  collar,  75c, 
$1.20,  $2.20,  $2.80,  $3.20,  $4.00,  $13.  Single 
branch,  2  ft.,  $1,  $1.60,  $2.50,  $3.15,  $3.60, 
$4.50,  $16.25.  Double  branch,  2  ft.,  $1.75, 
$2.80,  $3.85,  $4.90,  $5.50,  $8,  $26.  Y.  Pipe, 
2'A  ft.,  $2,  $3,  $4.12,  $5.25,  $6,  $8.50,  $27.00. 
Syphon,  $2.25,  $3.60,  $6.60,  $8.40,  $9.60,  $15, 
(12-in.).  Buchan  trap  cesspools,  double 
syphon,  running  trap  and  hand-hole  t-ap, 
$2.25,  $3.60,  $6.60,  $8.40,  $9.60,  $15  (12-in.) 
These  prices  are  subject  to  a  discount  of  50 
per  cent. 

SUNDRIES 

Hard  wall  plaster — $11. 09  per  ton.  Plaster  of 
Paris— $2.35  per  bbl.  Rope— Best  Manilla, 
14c  basis  per  pound;  British  manilla,  11c 
basis;  African  hemp,  11c;  sisal  rope  9'jc 
basis.  Boiled  linseed  oil — in  barrels,  59c  per 
gal.  of  9  lbs.  Raw  linseed  oil — in  barrels, 
56c  per  gal. 


WINNIPEG  PRICES 

CEMENT,  LIME  AND  BRICK 

Cement — Delivered  in  5-bbl.  lots,  $2.60;  in  car 
load  lots,  $2.20. 

Lime — Grey,  34  cents  per  bushel;  white,  32  cents. 
Kelly  Island  lime  $2.10  per  200  lbs. 

Brick — No.  1  dry  pressed,  red  and  buff,  $35; 
common  red  stock,  $25;  common  grey 
stock,  $12;  No.  1  enamelled  brick,  all  col- 
ors, from  $100;  sandlime,  $12;  firebrick, 
$52.50. 


CRUSHED  STONE,  SAND  AND  GRAVEL 

Crushed  Stone— 2-in.,  $2.65  per  yd.;  1-in.,  $2.90; 
%-in.,  $2.90;  stone  dust,  $2.50;  rubble  stone 
car  load  lots,  delivered,  $13  per  cord.  Del- 
South  of  Assinboine  $1  extra. 

Sand — For  cement  or  brick  work,  delivered, 
Winnipeg,  $1.85  per  cu.  yd. 

Gravel— Per  yd.,  delivered,  $1.85. 

Crushed  Granite — 1J4  and  2-in.,  $2.65;  54-in.  and 
1-in.,  $2.90;  54 -in.  and  dust,  $3.20. 


LUMBER  (BUILDING  MATERIAL) 

(15  per  cent,  discount  for  cash) 

Flooring— No.  2  red  pine,  4  in.,  $43;  6  in.,  $46; 
No.  3  red  pine,  4  in.,  $3S;  6  in.,  $40;  No.  4 
red  and  white  pine  or  spruce,  4  in.,  $28;  6 
in.,  $32;  No.  1  and  2  fir,  edge  grain,  3  in.. 
$60;  4  in.  and  6  in.,  $55;  No.  3  fir,  edge  and 
flat  grain,  4  and  6  in.,  $45;  No.  4  fir,  ship- 
lap  grade,  4  and  6  in.,  $32;  common  2x6 
pine,  spruce  or  fir,  4  and  6  in.,  $33;  No.  2 
white  pine,  4  and  6  in.,  $55;  No.  3,  $45;  No. 
2  red  pine,  4  and  6  in.,  $46;  No..  3,  $40;  No. 
4,  $32;  No.  5,  $24. 

Dimension  Timber  (No.  1  pine,  spruce,  tamarac. 
fir  or  cedar)— 8  x  8,  8  x  10,  10  x  10,  10  x 
12,  12  x  12,  $38;  10  x  14,  14  x  14.  14  x  16. 
6  x  10.  6  x  12,  8  x  12,  $39;  10  x  16,  12  x  16. 
16  x  10,  14  x  18,  16  x  18,  18  x  18,  20  x  20, 
$40;  6  x  14,  8  x  14,  12  x  18,  18  x  20,  $42;  6 
x  16,  6  x  18,  6  x  20,  8  x  16,  S  x  IS,  8  x  20, 
10  x  18,  10  x  20,  12  x  20,  14  x  20,  16  x  20, 
$43. 

Pine — 1-in.  common,  6  to  10  in.,  $105;  12  in.. 
$110;  pine  trim  4-in.  casing,  $3.70  per  100 
ft.,  5-in.  ditto,  $4.40;  8-in.  pine  base.  $6; 
10-in.,  $7;  4-in.  pine  window  stool,  $7.50. 

Shingles— No.  1  B.  C.  cedar,  $4;  No.  2,  $3.50; 
No.  1  B.  C.  cedar  dimension,  $5.50;  band- 
sawn,  $7. 


STEEL  AND  IRON 

Steel— Round  bars,  $2.35  per  100  lbs.;  square 
twisted,  $2.40  per  100  lbs. ;  channels,  angles, 
beams  and  plates,  $2.95  per  100  lbs. 

Cast  Iron  Pipes — Standard  price,  car  load  lots, 
f.o.b.  Winnipeg,  $3S  per  ton. 

(Continued  on  page  7'.'  ) 
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RAILS 


BILLETS 


Concrete  Reinforcement  Bars 

Plain  Round,   Square  and  Cold  Twisted  Squares 

DOMINION  IRON  &  STEEL  COMPANY 

LIMITED 

BAR  STEEL 


Warehouse  Stocks  : 

SYDNEY.  N.  S. 
MONTREAL.  QUE. 
TORONTO.  ONT. 
FT.  WILLIAM.  ONT. 


Sales  Offices  : 

SYDNEY,  N.  S. 

MONTREAL 
112  St.  James  St. 

TORONTO 
18  Wellington  St..  E. 


Mills  and  General 
Offices  : 

SYDNEY,  N.  S. 


WIRE  NAILS  -  —  WIRE  PRODUCTS 


Canadian  Contractors! 

Canada  Needs  Your  Business 

BEATTY 

Hoisting    Material  Handling  Excavating 
Equipment 

Has  always  been  Made  in  Canada 

Hoisting  Engines    Clamshell  Buckets    Steel  Derricks 
Timber  Derrick  Fittings        Centrifugal  Pumps 
Standard  Sizes  Ready  to  Ship 

REPAIRS 

We  are  in  fine  shape  this  Winter  to  take  care  of  your  repair  work.  Our 
IsVflC  stock  of  patterns,  our  years  of  experience,  our  engineering  and  manu- 
facturing facilities  enable  us  to  handle  repair  jobs  on  Dredges  and  othci 
equipment  .it  minimum  cost  to  you. 

Careful  attention  given  all  inquiries  on  repairs  and  special  equipment. 
CATALOGUE  SENT  ON  REQUEST 

M.  Beatty  &  Sons,  Limited 

Welland  Establish**]  1862  Canada 


Stanard  Three  Drum  Hoisting 
Engine 


AOKNTfl 


F.tnblnlird  18(52 

(H.  B.  PLANT  1780  St.  Junta  Street,  Montreal 
it  it  \  mii  ion  &  ru.  Vanoouver.  B.0 

'  M   HI-  \  I  I  V  .V  >H\s.  I- II » ..limit  ■  lll.ltf.Tnn.Nln 

|    .  Vi   i  i  n; ik.  LIMllTKD  roronto.  Ont. 

'     LJ°H :\V1\X  SUNS  Sl  John  N  B 

\    it    uii.i.iams  MAcins  ii;  v  CO.,  Winnipeg 
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One  Municipality  Saved 

$92,000 

By  advertising  their  tenders  in  the  "  Contract  Record." 
This  page  tells  about  it — briefly. 

A representative  body  in  a  Western  Canada  city  thought  their  taxes  were 
getting  too  burdensome.  They  decided  to  investigate.  They  ap- 
pointed an  engineer  with  an  established  reputation  to  look  into  their 
civic  methods  and  expenditures.  This  engineer  studied  the  situation  care- 
hilly  and  made  a  comprehensive  report. 

Now,  we  are  not  going  to  ask  you  to  read  over  all  that  report — we'll  give 
you  the  kernel  of  it.    The  engineer  said, — 

"  Lack  of  Competition  in  City  Works  Has  Much 
To  Do  with  High  Taxes." 

Perhaps  you  will  say  you  knew  that  before  ;  perhaps,  that  you  don't  be- 
lieve it.  Read  the  exact  statement  bearing  on  this  subject,  taken,  word  for 
word,  from  the  engineer's  report,  a  copy  of  which  is  on  file  in  this  office  : 

"I  have  gone  carefully  through  the  "Contract  Record"  for  the  year 
1913  and  find  that  ninety-five  cities,  towns,  provinces,  railroads  and 
commissions,  including  the  Greater  Winnipeg  Water  District  (of 
which  yours  is  a  part),  from  the  Atlantic  to  the  Pacific,  in  Canada, 
have  advertised  for  tenders,  the  contracts  for  which  reach  the  sum  of 
approximately  two  hundred  and  fifty  million  dollars ;  and  yet  St. 
Boniface  is  the  exception.  The  only  time  your  city  appears  is  in  con- 
nection with  the  bridge  piers  and  your  secretary-treasurer  told  me 
that  the  reason  this  was  done  was  because  there  was  no  contractor  in 
the  city  who  would  finance  the  undertaking.  This  advertisement  re- 
sulted in  the  successful  tenderer  being  $92,000  lower  than  the  next 
bidder,  the  successful  men  being  outsiders.  It  is  not  unreasonable  to 
suppose  that  this  sum  was  saved  by  the  advertisement  being  spread 
over  Canada.  A  ten  per  cent,  saving  on  the  contract  price  means  that 
debentures  selling  at  90,  as  they  did  this  year,  bring  par;  or  selling  at 
104  as  in  1912,  bring  115 — an  unheard-of  price.  The  local  improve- 
ments in  your  city  have  cost  over  Two  Million  Dollars,  and  a  ten  per 
cent,  saving  would  have  enriched  your  treasury  approximately  a 
quarter  of  a  million." 

The  "Contract  Record"  saved  this  municipality  $92,000  or  10%  of  the 
total  contract.  The  advertisement  cost  $5.00.  Would  you  rather  have  $5.00 
or  \o%  of  your  T914  estimates  ? 

When  you  are  in  the  market  for  material  or  labor  send  us  your  advertise- 
ment.   We  will  save  you  money. 


.  J  ESTABLISHED  1886  ^ 

(ontract  Record 

^^Engineering  Review 


347  Adelaide  Street  West,  Toronto 
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Canada  Wire  &  Cable  Co.,  Limited 

Head  Office  and  Works,  TORONTO 

Bare  and  Insulated  Electrical  Wires 

for  all  purposes. 
Electric  Railway  Trolley  Wire  and 

Feeder  Cable. 

Sales  Offices  and  Branch  Warehouses: 
401  Lake  of  the  Woods  Building,  MONTREAL. 
150  Princess  Street,  WINNIPEG. 
Macdonald  Marpole  Co.,  Ltd.,  427  Seymour  St., 
VANCOUVER. 

Prompt  shipments  from  Factory  or  nearest  warehouse. 


ROCALITE 

The  Ready  Mixed 

Hard  Wall  Plaster 


Manufactured  by 


Alex.  Bremner 


100  Bleury  Street 


Limited 


MONTREAL 


The  Genuine 


Patented 
Multi-Blade 
Fans  and  Blowers 

The  British  Navy  has  in- 
dorsed Sirocco  Fans  to  the 
extent  of  installing-  them 
in  their  famous  fighters  to 
the  exclusion  of  all  other 
types. 


Sirocco  Patented  Fans  are  used  to  Heat,  Ventilate  and  Cool  Buildings    for  Mechanical 

Draft  and  for  Blowing  and  Exhausting. 

A  Bulletin  illustrating  and  describing  Sirocco  Fans  will  be  mailed  to  you  at  your  request. 


Sales  Engineers: 

OLARB  T  I10R8E  K.c  I'ovvKKH 
301  KoOUl  Bldg.,  18  Victoria  .St., 

Montreal  Toronto 


O- 


NADIAN 


G 


trcccv  (  ompanv 


WINDSOR,  ONTARIO. 


Sales  Engineers  : 
W   p.  BIDDY  s.  S.  CLARKE 

.'XII  Tribune  Hldtf..  605  -  2ndSt., 

Winnipeg  Calgary 


1^ 


No.  I  BAND  BR  \  B  I 
in  mii  WAITER 

.'ill  to  I .VI  His.  capacity. 


EXEMPLAR  OF  QUALITY 

DUMB-WAITERS 

ThtM  ilmnd-Halter*  am  » |  ■<   In  1 1  y  Imllt 
for  high  cIiih"   rflfilili'iu'K  anil  apart 
mcnl    DOUM  Mcrvlrc.     Thc-y  are  nafe- 
ip#ed  ami  imilly  opnratcil 

Wrllr  our  ailrnlt  (or  price* 

Chelsea  Elevator  Co. 

NF.W  YORK 

Agents 

Hardware  Co.  of  Toronto, 

I  .imi  I  r<1 

20   A.M.irlr  Si.  W. 


Continuous  and  Machine  Banded  Wood  Stave 

WATER  PIPE 

Reservoir  Tanks  for  city  and  town  Water  Systems,  fire 
Protection,  Power  Plants,  Hydraulic  Mining.  Irrigation, 
etc.    One-half  the  cost  of  Iron  Pipe    and  better. 

Pacific  Coast  Pipe  Co.,  Limited 

P.  O.  Bo»  563        Vancouver,  B.  C. 

Office  nnd  Factory, Granville  St.,  near  ni(ih  Bridge 

Write  for  (  ntalouur 

 fall  Particular!  and  latlmatei  Furnished 
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CURRENT  PRICES  OF  BUILDING  AND  ENGINEERING  MATERIALS— continued. 


(Continued  fium  page  tiS 

SEWER  PIPE 

Sewer  Pipe  -Wholesale  piiccs  f.o.b.  Winnipeg, 
per  ft.,  3  in.,  9  cents;  4  in.,  11  cents;  G  in., 
10  cents;  ti  in.,  18)4  cents;  8  in.,  30  cents; 
10  in..  40  cents;  12  in.,  GO  cents;  IS  in., 
$1.00;  24  in.,  $2.00. 

SUNDRIES 

Hard  Wall  Plaster — (founded,  (IS  per  ton;  sand- 
ed, $7.50,  delivered  on  job.  Plaster  of  Paiis, 
FIR  80  per  ton;  Hammer  Brand,  $3.75  per  bbl. 

PAINTS  AND  OILS 
Paints  and  Oils.— White  lead,  ground  in  oil,  $9.40 
per  100  lbs. ;  boiled  linseed  oil,  in  bbls.,  (i!) 
cents  per  gal.;  raw  linseed  oil,  in  bbls.;  0(i 
cents  per  gal. ;  dry  red  lead,  $8.50  per  100 
lbs. ;  putty  in  bulk,  $3  per  bbl.  ;  putty  in  25- 
Ib.  tins,  $3.35;  turpentine,  in  bbls.,  75  cents 
per  gal. 


VANCOUVER  PRICES 

CEMENT.  LIME  AND  BRICK 

Cement — Common,  $2.35  per  bbl.  f.o.b.  warehouse; 
Keens  cement,  $32  per  ton,  sacks  extra;  line 
white.  $7.50  per  bbl.  of  300  lbs.  ;  superfine, 
white,  $9.50  f.o.b.  Vancouver;  white  Portland 
cement,  $8  per  bbl.  of  380  lbs.,  sacks  10c 
extra,  f.o.b.  Vancouver. 

Lime — $1.35  per  bbl.  f.o.b.  warehouse  or  delivered. 

Brick — Common  red  brick,  $11   f.o.b.  warehouse, 


¥10. "ill  in  car  lots  f.o.b.  Vancouver;  pressed 
i  i  .l  and  hull  brick,  $42  at  warehouse,  $40  in 
car  lcils;  while  enamelled  brick,  No.  1  quality 
$100  to  $120  at  warehouse;  tapestry  brick, 
^tiu  to  $.S0  at  warehouse;  impervious  brick, 
$70  f.o.b.  buildings;  lire  brick,  $35;  fire 
clay,  $12  per  ton. 

CRUSHED  STONE,  SAND  AND  GRAVEL 
Crushed  stone— 2  in.,  $1.40;  1  in.,  $1.50;  3/8-in., 

$1.G0,  all  f.o.b.  scows. 
S.ind     l::  ii  k    .mil    plastt'i    sand    90c    pei    <  u  yd 

f.o.b.  bunkers. 
Gravel — $1.40    per    yard  delivered. 

LUMBER   (BUILDING  MATERIAL) 
Vancouver  prices  f.o.b.  mills: 

Timber  (B.C.  fr.)— all  sizes  up  to  12  x  12,  $10 
to  $12;  up  to  14  x  14,  $11  to  $13;  sizes  from 
10  x  10  to  20,  S  x  20,  $13  to  $15  squares. 

Common  fir,  cedar,  hemlock  and  spruce — small 
dimensions,  up  to  20  feet,  $12;  22  to  32  feet, 
$14 ;  boards  and  shiplap,  $12 ;  No.  1  and  2 
edge  grain  flooring,  ceiling  and  siding,  $30; 
No.  1  and  2  flat  grain  flooring,  ceiling  and 
siding,  $25;  No.  1  XXX.  B.  C.  shingles, 
$2.10;    fir   lath,  $2. 

STEEL  AND  IRON 
Vancouver  prices  f.o.b.  warehouse; 
Steel — (round    and    square     bars)     $2.65  base; 
twisted  and  deformed,  $2.90;  structural  sec- 
tions $3.25  to  $3.75. 
Galvanized  iron — 28  gauge,  $4.S5  per  100  lbs. 


Corrugated  iron — 20  gauge,  6,  7  and  8  ft.  sheet: 
$4.20,  9  and  10  ft.  sheets,  $4.35  per  square. 
Black  steel  sheets,  24  gauge,  $3.10  per  100 
lbs. 

Steel  channels  and  beams,  angles  and  plates — 
$3.25  to  $3.75  per  100  lbs.,  depending  on 
size,  quantity  and  specifications. 

SEWER  PIPE 
Sewer  pipe — Vancouver  prices,  f.o.b.  warehouse, 
4-in.,  13c.  per  ft. ;  6-in.  25c.  ft. ;  8-in.,  30c. 
ft.;  10 -in.,  40c.  ft.;  12-in.,  40c.  ft.;  15-in., 
$1.05  ft.;  18-in.,  $1.25  ft.;  20-in.,  $1.50  ft.; 
24-in.,  $2.25;  all  less  40  per  cent. 

SUNDRIES 

Hard  wall  plaster— $13.50  to  $15.00,  in  car  lots 

f.o.b.  Vancouver,  bags  extra. 
Hydrated  lime — $14  in  car  lots. 
Plaster  of  Paris — Hammer  brand,  $4  per  bbl. 
Welsh  slate— $12.00  to  $12.50  per  square,  f.o.b. 

Vancouver. 

Rope — Manilla,  full  coil,  15J-2C  basis;  2nd  grade, 
14J^c  basis;  sisal  rope,  ll'Ac  basis. 

PAINTS  AND  OILS 

Mixed  paint — per  gal.  $2.50. 

White  lead— ground  in  oil,  $10.25  per  100  lbs. 

Boiled  linseed  oil — in  bbls.,  82c.  per  gal.  of  9  lbs. 

Raw  linseed  oil — in  bbls.,  80c.  per  gal.;  red  lead, 
dry,  $8.00  to  $9.50  per  100  lbs.;  pufty  in 
bulk,  bbls.  3c ;  putty  in  25-lb.  tins,  4c. ;  tur- 
pentine in  bbls.,  90c. 


Nova  Scotia  Steel  &  Coal  Company,  Ltd. 

Beg  To  Announce 

That  their  new  steam-hydraulic  forge  shop  is  now  in  opera- 
tion, as  also  is  their  recently  installed  "  Harmet  "  fluid  com- 
pression-plant. 

These  improvements  bring  " Scotia's"  equipment  abreast 
of  the  best  foreign  forges. 

They  are  accordingly  open  to  supply  forgings  of  all  shapes 
and  sizes.  Made  of  ordinary  or  fluid  compressed  open- 
hearth  steel,  and  satisfying  the  most  severe  specifications. 

For  Prices  and  Particulars  Apply  to 

Head  Office  -  -  New  Glasgow,  N.  S. 
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Goold,  Shapley  &  Muir  Co. 


Brantford 


Limited 

Winnipeg 


Regina  Calgary 


Towers 
and  Tanks 
for  all  pur- 
poses. 

Concrete 
Mixers 

Gas  and 
Gasoline 
Engines 

Hoists 

Windmills 


Water    supply    outfits    of  every 
description. 

CORRESPONDENCE  SOLICITED 


Tenders 
Wanted 


should  be  advertised  for  in  the 
"Tenders  and  For  Sale  De- 
partment" of  the  Contract 
Record  and  Hnoinkkring 
REVIEW.  This  paper  is  the 
"  Tender  Ad.  "  medium  of 
Canada  and  always  brings 
bids  from  the  reliable  con- 
tractors and  supply  houses. 

File  your  plans  for  any 
work  on  which  you  are  invit- 
ing bids,    in    our    offices  .it 

Toronto,  Montreal,  Winnipeg 
or  Vancouver. 

Contract  Record 

and  Engineering  Review 
Toronto  Ontario 


* 


Do  your  part — keep  your  money  "at  home" 

Now  of  all  times  the  suggestion  of 
using  only  Canadian-made  building  ma- 
terials should  have  double  force.  Keep 
the  "Metallic"  catalogues  beside  you  and 
correspond  with  us — you'll  find  we  meet 
your  every  need  promptly  and  econom- 
ically with  goods  that  arc  CANADIAN 
OR  BRITISH  MADE  THROUGH 
AND  THROUGH. 

The  "Metallic"  line  includes  "Kastlakc"  Slcel 
Shingles;  "Redcliffe"  Corrugated  Iron;  Steel 
Siding,  Ceiling  and  Wall  Plates ;  "Hayes"  Patent 
I.ath ;  Skylights;  Ventilators;  Galvanized  or 
Copper  Cornices;  Fireproof  Doors  and  Win- 
dows; Well  Curbing;  Culverts;  Conductor  pipe 
and  Eave-troughs. 

N.  B.    No  1  Keystone"  or  other  foreign-made  sheets  used. 

Metallic  Roofing  Co.,  Ltd. 

Manufacturers — Toronto  &  Winnipeg 


y  r " v  v  v  v  -  ttt";  v  v  v  v  v  i1  r  v  v  v  v  v  t  t  v  r  ?  r 


Electric- Welded  Chain 


Two  New  Sizes 


Size  in  inches 

5  s 

74- 

Links  per  foot 

6 

5'.; 

Weight  100  ft. 

410  lbs. 

600  lbs. 

Proof  Test 

1 3,000  lbs. 

1 8.000  lbs. 

Breaking  Test 

26,000  lbs. 

J6.000  lbs. 

Working  Load 

8.000  ||,s. 

1  1.000  lbs. 

Made  in 
(  .wiada 


25 
Stronger 


Sold  by 
Jobbers 


McKinnon  Chain  Company 

St.  Catharines,  Ont. 
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Block  Stone,  Dimensions,  Random,  Head  Sills,  Shoddy,  Stone  Sawing 

Sackville  Freestone  Co.,  Limited,  Sackville,  N.  B. 

WRITE  US  FOR  QUOTATIONS 

Turbine 
Pumps 

Electric  and  Steam 

Water  Works 
Factory  and 
Fire  Services 

Humphrey  Gas 
Pumps 

A  mmmm  ~— —  Lachine  Water  Work* 

/\ny  CapaCliy  Or  preSSUre  Thrae  million  gallons,  eighty  pound*  domestic,  160  lb*,  fire. 

THE  JOHN  McDOUGALL 
CALEDONIAN  IRON  WORKS  CO.,  LIMITED 

Work*:  Seigneurs  &  William  St*.,  MONTREAL. 
Manufacturer*  of  Boiler*,  Caatings,  Conden*er*,  Elevator*,  Engines,  Filter*,  Forging*,  Hydraulic 
Machinery,  Pumps,  centrifugal  and  reciprocating,     Steam    Turbines,    Tanks,     Water  Wheels, 

Water  Works  Plants. 
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The  Last  Ten  Dollars 


in  a  dump  wagon  is  the  best  part  of  its 
price.  When  we  chose  the  Watson  Wagon 
we  selected  the  highest  priced  dump  wagon 
of  the  lot.  You  get  exactly  what  you  pay 
for  in  this  world,  and  although  other  wagons 
can  be  bought  for  less  we  wanted  the  best 
so  that  we  could  go  back  to  our  customers 
with  a  clear  conscience. 

John  Deere  Plow  Co.  of  Weiiand,  Ltd. 

77-79  Jarvis  St.,  Toronto,  Ont. 


The 

Best  Engineering 
Practice 

in  the  installation  of  lead- 
covered  cables  of  all  kinds 
requires  that  the  same 
care  be  given  to  protect- 
ing the  insulation  against 
moisture,  etc.,  at  the  ends 
as  at  the  joints  in  the  man- 
holes. 


STANDARD 
D.  O.  A.  and  D.  S.  Cable  Terminals 

provide  this  protection  and  their  many  ex- 
clusive and  patented  features  have  been  sug- 
gested by  our  over  30  years'  experience  in  the 
manufacture  and  installation  of  lead-covered 
cables  of  all  kinds. 

Bulletins  Nos.  700  and  710  give  valuable  en- 
gineering data  about  terminal  construction  and 
installation. 

Write  our  nearest  office  for  copies. 
Standard  Underground  Cable  Co.  of  Canada,  Limited 

General  Office*  and  Works,  Hamilton,  Ont. 

Montreal,  Que.      Winnipeg,  Man.      Seattle,  Wash. 

Manufacturers  of  Electric  Wires  and  Cables  of  all  kinds, all  sizes, 
for  all  services,  also  Cable  Accessories  of  all  kinds. 


You  Can  Interpret  the  Code  Instantly  with 

McLoughlin's 


I 


Questions  and  Answers 

on  the 

National  Electrical  Code 


mail 


It  tells  at  once  the  answer  to  the  questions  on  code  requirements. 
Contractors,  electricians  and  wireinen  write  us  that  it  hits  the 
for  them.    It  saves  them  time,  trouble  and  real  money. 
Every  question  is  carefully  indexed  so  that  you  can  locate  the  fact  you 
are  after  instantly. 

Contents — -There  arc  nine  main  divisions:  Generators,  Transformers 
Outside  Works,  Signaling  Systems,  Lighting,  Inside  Works,  Electric 
Railway  Systems,  Marine  Work. 

Tables — Section  9  has  32  tables.    They   give   in   convenient    form  for 
ready  reference:  Capacities  of  wires;  Wire  requirements  for  all  classes 
of  work;  Insulation  Tests;  Requirements  for  Conduit  Wires;  Flexible 
(  oids;  I'ixture  Wires;  Theatre  Cables;  Klcvator  Cables,  etc.,  etc. 
File  latest  rules  for  Resuscitation  are  included. 

232  pages,  pocket  size,  flexible  binding  $1.00  net,  prepaid. 
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For  Sale  by 


347  Adelaide  Street  West,  Toronto 
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Rock  Crushers 
of  All  Capacities 


FRONT  VIEW  OF  JAW  CRUSHER- Recently  sold  to  a  stone  company. 

Overall  Dimensions  of  this  Crusher — length  29  ft.  9^  in.,  breadth  16  ft.  5  13  16  in., 
height  17  ft.  3  in.     Approximate  weight  510,000  lbs.     Receiving  opening  66  in 
by  84  in.     Product  about  300  tons  per  hour  with  4  7/8  in.  opening  between  jaws, 
increased  20  per  cent,  by  opening  machine  to  6  in.     Horse  power  200  to  250. 

CANADIAN  ALLIS  -  CHALMERS,  LIMITED 

Head  Office:  TORONTO.   District  Salf.s  Offices:  MONTREAL,    HALIFAX,   OTTAWA,   COBALT,  PORCUPINE.   FORT  WILLIAM. 
WINNIPEG,    BEGIN  A,   SASKATOON,   CALGARY,    EDMONTON,   NELSON,    VANCOUVER,   VICTORIA.   PRINCE  RUPERT 
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Canadian  Plant 

Chicago  Bridge  &  Iron  Works, 


BRIDGEBURG, 
ONTARIO 


OFFICES 


Our  Specialty  is  the  Design,  Manufacture  and  Election  of  ELEVATED 
STEEL  TANKS  for  Municipal,  Railroad  and   Factory  Service. 

We  also  design,  manufacture  and  construct  Oil  Tanks,  Coaling  Sta- 
tions,   Bridges,  Turntables,   Building  and    Structural  Material. 

WRITE  TO-DAY  FOR  CANADIAN  ILLUSTRATED  CATALOGUE  NO.  IS 


Built  forC.P.R.  Montreal 


Bridgeburg,  Ont.,  130  Janet  St. 
Chicago,  111.,  1360  W.  105th  St. 
New  York,  30  Church  St. 


Bridgeburg,  Ont. 
SHOPS  :    Chicago,  111. 

Greenville,  Pa. 


Horizontal  Automatic  Exhaust  Relief  Valve 

We  make  automatic  exhaust  re'itf  valves  of  all 
sizes  and  types — horizontal,  vertical,  angle  and 
downwird  discharge.  An  inside  dashpot  of 
ample  size  eliminates  shock  in  closing  and  a 
water  seal   insures   the  valve  against  leakage. 

PITTSBURGH  VALVE, 
FOUNDRY  &  CONSTRUCTION  CO. 
PITTSBURGH,  PA. 

ATW000  ATW000 

ENGINEERS    FOUNDERS  MACHINISTS 

Represented  by  W.  M.  Campbell,  25  HowUnd  Ave.,  Toronto,  Can. 


ORNAMENTAL  - 

K.  •    IRON  WORK 

WIRE  CLOTH  \, 
WIRE  GOODS 


Concrete  Bonding 
■levator 
Overhead  Guards 

Enpulrlrt  (0110110(1 
CANADA     WHO:    0  IKON 

GOODS  <  o  .  Hamilton 


Water  Purification 
RANSOME 

Drifting  Sand  Filters 

THIS  system  has  been  accepted  by 
the  City  of  Toronto  after  a  thor- 
ough test,  and  a  plant  having"  a 
daily  capacity  of  60  million  imperial 
gallons  is  now  under  construction.  The 
tilters  can  be  installed  in  either  the 
gravity  or  pressure  systems. 

Designs  and  estimates  furnished  on  ap- 
plication. 

John  verMehr  Engineering  Co. 

Limited 

154  Simcoe  Street,  Toronto 


Toronto  Sufr  Works 

Established  1855  TORONTO 

Hiniiolu'x  :  Vancouver  and  \Vjiiiiip«>« 
:a»rimfc 
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The  Possibilities  of  Concrete 

That  the  possibilities  of  concrete  for  building  purposes  are  receiving  recognition  from  architects 
and  contractors  is  evidenced  by  the  growing  demand  for  this  material.  We  are  operating  the 
most  up-to-date  plant  in  Ontario  and  make  a  special  point  of  supplying  ornamental  trimmings 
for  public  buildings,  churches  and  schools.  Our  manufactures  include  building  blocks,  silo 
blocks,  concrete  fence  posts,  railroad  pipes  and  culvert  and  sewer  pipes. 

Your  enquiries  are  respectfully  solicited. 

National  Concrete  Mfg.  Company,  Limited 

LINDSAY,  ONTARIO 


Style  "A"  or  Plain  Solid 
Bearing  Type 


For  quick  and  satisfac- 
tory work — 

CROSSLEY  BALL 
MILLS  and  GRINDING 
CYLINDERS 

Our  Ball  Mills  and  Grinding  Cylinders  are 
specially  designed  for  grinding  flint,  spar,  color, 
glaze  or  any  other  material  of  a  similar  nature. 
These  mills  are  capable  of  reducing  materials  to 
any  degree  of  fineness.  Note  the  length  of 
bearings  and  rigidity  of  construction. 

We  manufacture  a  complete  line  of  mach- 
inery for  grinding,  mixing,  washing  and  forming 
clay  and  other  materials. 

Write  for  catalog. 

THE  CROSSLEY  MACHINE  CO. 

TRENTON,  NEW  JERSEY,  U.  S.  A. 
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Sand,  Gravel  and  Crushed  Stone 

Lime  Fire  Clay 

Cement  Fire  Brick 

Plaster  Sewer  Pipe 

Hair  Weeping  Tile 

Building  Stone 
Our  prices  are  right  and  our  service  good. 

Britnell  &  Co.,  Limited 

C.P.R.  Crossing,  Yonge  St.,  North  Toronto 

Phone*.   Office  North  {  Evening:!,  North  no7 


SEWERS 

Constructed  from 

Reinforced  Concrete  Pipe 


may  be  well  and  economically 
built  in  winter  months  with 
unskilled  labor,  when  first 
quality  mature  pipe  is  pro- 
curable. 

We  have  it  in  sizes  up  to  48' 

"Better  good  pipe  at  a  fair 
price  than  poor  pipe 
at  any  price.  " 

Illustration    A  line  of  42  in.  pipe  in  a  trench  ready  for  hack-tillintf. 

Dominion  Concrete  Co. 

Limited 

KEMPTVILLE        -  ONTARIO 


BITUNAMEL 

Unsurpawcd  for  waterproofing  foundations  and  prevent- 
ing rust  and  corrosion  on  exposed  iron 
MM  metal  work. 

WRITE  F  OR  SAMPLE 

The  Ault  &  Wiborg  Co.  of  Canada 
Ltd.,  Varnish  Works 


Let  us  quote  you  on 

"DeLAVAL"  Turbine  or   Motor  Driven 

Pumps,  etc. 
"FULTON"  Stokers. 

"WEBER"  Reinforced  Concrete  Chimneys. 
"DECARIE"  Garbage  Incinerators. 
Sewage  Disposal  Apparatus 

E.  LAURIE  COMPANY 

243  Bleury  Street,  Montreal 


Montrrnl 


TORONTO 


iBBiptM 


O   All    Q   New  and  Relaying 

i»J  Switches,  Turntables,  Etc. 

Carried  in  Stock 

Locomotives  and  Cars 
Jno.  J.  Gartshore,  Toronto 


Ro 
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Made  in  any  length  or  width  in  multiples  of  4-ft.  by 
3-ft.  or  12-ft.  deep. 


Patent  Pressed   Steel  Tanks 

are  built  up  of  plates  4  ft.  square  by  5/16th  in.  thick.  There 
are  only  three  types  of  plates  and  all  are  interchangeable. 
Kasily  erected  by  unskilled  labor. 


LIGHT    STRONG  CHEAP 
I  N  HI  IK  A  KA  lil.K. 


IMMEDIATE  DELIVERY 
FROM  STOCK. 


STEEL  PIPES  -Welded  or  Riveted 

of  any  diameter  over  12  inches  and  having  any 
desired  type  of  joint. 

Thomas  Pig'g'ott  &  Co.,  Ltd. 

BIRMINGHAM 

Cable  Address  "ATLAS  BIRMINGHAM  " 


Standard  White  Lime  Co. 

The  largest  producers  in  Ontario  of 

High  Calcium  Lime  Stone 

We  also  manufacture 

Hydrated  Lime,  Magnesium  and 
High  Calcium  Bulk  Limes 

Works  at 
Guelph,  Beachville  and  St.  Marys 

Office  at 

GUELPH,  ONTARIO 


Water  Supply 

from 

Deep  Wells 

is  obtained  at  a  mini- 
mum cost  by  use  of  our 
deep  well  pumps. 


Write  for 

Bulletin  26 
explaining 
the  use  ot 
Cook's 
Patent 
Brass  Tube 
Well 
Strainer 


HlBbBR  a 


A.  D.  COOK 

Lawrenceburg,  Indiana,  U.  S.  A. 

Manufacturer  of  a  Complete  line  of  DEEP  WELL 
SUPPLIES  including  Steam,  Belt  and  Motor  Driven 
DEEP  WELL  PUMPS,  Wind-mill  and  Hand  Pumps, 
Working  Barrels  and  Valves,  Pump  Rods  and  Pump 
Rod  Joints,  Drill  Rods  and  Drill  Rod  Joints,  Drilling 
and  Well  Tools. 

Catalogue  Mailed  Upon  Request 


Iron  Fence  and  Grill  Work 


If  you  have  any  special  designs,  monogram 
plates  or  particular  work  in  ornamental  iron,  you 
can  depend  upon  us  to  faithfully  fashion  your 

designs. 

Prices  and  Particulars  cheerfully  furnished. 

WE  ALSO  DO  IRON  STAIR  WORK 

The  Geo.  B.  Meadows 

Toronto  Wire,  Iron  &  Brass  Works 
Co.,  Limited 
TORONTO,     -  ONT. 

Meadows  Block,  Wellington  St.  West 
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The  Canada  Iron  Corporation,  Limited 

Head  Office 

Mark  Fisher  Building 
MONTREAL 


Iron  Ore,  Fig  Iron,  Car  Wheels,  Cast  Iron  Water  and  Gas  Pipe,  Specials,  Valves,  Hydrants, 
etc.,  Castings  of  all  kinds,  Mooring  Bollards  for  both  Concrete  and  Wooden  Docks, 
 Hoisting  Machinery.  


We  are  now  in  a  position  to  offer 

"Queenston  Blue"  Limestone 

in  Sawn  Slabs 

as  well  as  Rough  Quarried  Blocks,  Dimension 
Blocks  and  all  forms  of  Cut  Stone  such  as  Sills, 
Lintels,  Steps,  etc. 

The  Queenston  Quarry  Co.,  Ltd. 

ST.  DAVIDS,  ONT. 


Crushed  and  Rubble  Stone 

Our  quarry  has  a  capacity  of  300  tons  per  day,  and  with 
excellent  shipping  facilities  we  can  supply  your  require- 
ments in  all  sizes  of  this  stone  on  shortest  notice. 

HUMBER  BRICK  YARDS 
Limey.  Sewer  Pipe  and  Fire  Brick 

JOHN  MALONEY 

Cor.  Queen  and  Dufferin  Sts.,  TORONTO 

Office  Phone  Park.  64  Residence  Phone  Junct.  3429 


CAWTHRA  MULOCK,  President  -  .  GORDON  F.   I'kkky,  General  Manager 

NATIONAL   IRON   WORKS,  Limited 

I.AKUHST    MAN U KACTU KKKS   IN   CANADA  OP 


every  size  for  Water,  Ga*,  Culvert  or  Sewer,  Carried  in  Stock 

Lake  or  Rail  Shipments  Offices,  Works  and  Docks,  TORONTO 


STEAM  and  AIR  ENGINES,  HOISTING  EN- 
GINES, STEAM  CRANE  HOISTS,  MOTOR 
CRABS,  SWINGING  ENGINES,  DRILL 
HOISTS,  SPUD  HOISTS,  MARINE 
MACHINERY 


"Galvaduct"  and  "Loricated" 

Conduits 

for  Interior  Construction 

Conduits  Company,  Limited 

Sol.  Manulactur.ra  under  Canadian  and  U.  S.  Letters  Patent 

Toronto       -  Canada 
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FOR  SALE 

1 — Class  B  1  Rand  Duplex  steam  driven  Air  Com- 
pressor, duplex  steam  and  air  cylinders  8  x  12,  Auto- 
matic oil  teed  and  self  regulating  governor,  heavy 
fly  wheel. 

I — 8  x  12  C.  C.  Engine  with  Pickering  governor. 

1 —  6'/j  x  8  S.  C.  Engine  with  Pickering  governor. 

2 —  Plunger  or  Jack  Pumps  pistons  2  7/16  and  2  7/8. 
1 — 30-in.  Boston  Cupola  and  forge  blower. 

l — Single  Drum  8  x  11  double  purchase  Mast  Winch. 

1 —  Set  Car  Irons,  24-in.  chilled  wheels,  3J/2-in.  axles,  36- 
in.  gauge.    Babbitted  bearings  outside  wheels. 

2 —  Vertical  Boilers  (new),  30-in.  x  72-in.,  mountings  and 
short  stack. 

1— Rand  Air  Hoist  Class  "B"  4-in.  x  4-ft.  lift. 

1 — Steel  Ore  Bucket,  straight  sides,  37  x  37,  ring  and 

pin  fastening  (new). 
1 — Steel  Ore  Bucket,  taper  sides,  8  cu.  ft.,  ring  and  pin 

fastening  (new). 
1— 6-ply  Monarch  Rubber  Belt,  20-in.  x  60-ft. 
1—7  x  12  D.C.  S.D.  High  Speed  Hoist  (Drum  36  x  36). 

Several  Stratton  steam  separators  for  pipes,  1-in.  to 

o-in.  (new). 

All  in  good  working  order  and  open  to  inspection 
at  our  plant. 

Marsh  &  Henthorn,  Limited 

BELLEVILLE,  ONT. 

Makers,  Hoisting  Machinery 


Screened 

Sand 

and 

Gravel 

Largest  Producers,  Noted 
for  Prompt  Shipment. 

York  Sand  &  Gravel,  Limited 

Tel.  B«ch  233        East  Toronto 


Architects,  Owners  and  Contractors 
prefer  a  uniform  plaster  guaranteed 
by  the  maker. 

Anchor 
Hardwall  Plaster 

Is  made  to  precise  formulae  by  weight 
and  mixed  by  machinery.  No  guess 
work.  No  unreliable  labor.  It  sets 
quickly  and  hard,  wcrks  easily  and 
covers  large  area.  No  frost  troubles. 
No  cracking. 

Put  up  in  bags  ready  for  immediate 
use  by  mixing  with  water  only. 

Write  or  call  for  prices  and  booklet. 

Alabastine  Hardmortar,  Ltd. 

Works       136  Esplanade  East,  Toronto 

EAST  TORONTO  Phone  Main  6088 


CONCENTRATE 
Your  Builders  Supply  Orders. 

Smyth  &  Ryan 

SERVICE 

means  prompt  delivery  and  high  grade 
materials  at  standard  prices. 

WE  CAN  SUPPLY  YOU  WITH  EVERY- 
THING THAT  GOES  INTO  YOUR 
BUILDING,  EXCEFT  THE  IRON 
AND  LUMBER 

Toronto  Agents  for 

OWEN  SOUND 
CRUSHED  STONE 

Deliveries— G.T.R.  and  C.P.R. 

Special   Attention   to   Sand    and  Gravel 
Orders 


1327  Bloor  West  Phone  June.  828  and  829 

53  Merton  St.  "  North  4751 

Nights  and  Sundays  "  June.  3333 
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The 


HAMILTON  BRIDGE  WORKS  Co 


HAMILTON,  CANADA 


Limited 


STEEL  BRIDGES 


FOR  STEAM  RAILWAYS, 

ELECTRIC  RAILWAYS 

HIGHWAYS.   ETC.,  ETC. 


FOR  FACTORIES,  OFFICES,  WAREHOUSES 
POWER  STATIONS,  MILL  BUILDINGS 
OR  ANY  OTHER  PURPOSES 


AND  BUILDINGS 


ANNUAL  CAPACITY  36,000  TONS,  Shop  "A"  18,000  Tons,  Shop  "B"  6,000  Tons,  Shop  "C"  12,000  Tons 

STEEL  BRIDGES  AND  BUILDINGS 


460  fact  *  8  feet  2  in. 


World's 
Largest 
Chimney 

Radial  Brick  chim- 
neys are  the  only 
type  that  will  not 
deteriorate  from  the 
effects  of  gases  and 
erosion. 

HEINICKE 
CHIMNEYS 

will  be  found  proving 
their  superiority  to 
over  4, 000  users  in 
every  part  of  the 
country.  The  day 
of  common  brick  and 
metal  stacks  is  gone 
— if  you  are  building 
a  chimney  make  it  a 
HEINICKE 

W rile  lor  catalogue 


H.  R.  HEINICKE,  INC.   New  York,  U.S.A. 

Representatives  for  Canada: 
Dartnell   Ltd.,  Montreal,  Que. 


RED  PRESSED  BRICK 
RED  WIRE-CUT  BRICK 
RED  RUFFESTRY  BRICK 
FLASHED  PRESSED  BRICK 
FUSED  PRESSED  BRICK 

We  guarantee  prompt  shipment 
and  satisfactory  delivery. 

Our  bricks  are  good  and  our  prices 
right  -  write  us  for  quotations. 


Russell  Shale  Bricks,  Ltd. 

RUSSELL,  ONT. 


LB 


n 


A  Scientific  Pavement 


|  3/o*4 


mutt  be 

I  >  11 1 'able  and  Non-  \ bi  ;isi\  e. 

Non-  Absorbent  and  nearly  Noiseless. 

I  nalleeted  In  extremes  of  Temperature 

Sightly  and  Sanitary. 

I  imIy  Repaired  and  easily  Cleaned. 

I  he*r  rrqnif  rini  nt*  4tr  met  by 

Asphalt   Block  Pavements 

Srnil  for  DtMripttW  I  Iter  .it  ti  i  r . 


The  Ontario  Asphalt  Block  Company,  Limited 


Windsor,  Ont. 
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BELL  AND  SPIGOT 
STEEL  PIPE 

COATED  AND  WRAPPED 


Made  in  sizes  from  2"  to  10"  inside 
diameter  with  different  thicknesses 
for  varying"  pressures. 


PAGE-HERSEY 
Iron,  Tube  &  Lead  Co.,  Limited 

TORONTO,  ONT. 


ELEVATED 

STEEL  TANKS 

Hemispherical  and 
Segmental  Bottoms 

Manufactured  at 

Pittsburgh,  Pa. 

Erected  Anywhere 

We  have  special 
designs  for  Mun- 
icipal, Railway 
and  Industrial  ser- 
vice. 


Three  Rivers,  Quebec 
Wayagamack  Pulp  and  Paper 
Co.,  Ltd. 

50,000  gallons.  149  feet  to  top 
120,000     "  lOOfeettotop 


Catalogue  No.  IS 
sent  upon  request. 


Pittsburgh-Des  Moines  Steel  Co. 

Pittsburgh,  Pa.  New  York  City  Dallas,  Texas 

945  Curry  Bldg.  42  Church  St.  Praetorian  Bldg. 

San  Francisco,  Cal.,  Monadnock  Bldg. 

Des  Moines  Bridge  and  Iron  Co. 

Des  Moines,  Iowa,  938  Tuttle  Street. 
Canadian  Representatives:  F.H.  Hopkins  &  Co.,  Montreal,  Que. 


THE  HOPE  CANADIAN  FACTORY 


HOPE  STEEL  SASH 

Embodies  points  of  merit  that  make  it  worthy  of  your  consideration.  Scientifically 
designed  and  economically  constructed  it  recommends  itself  to  discriminating  architects 

and  engineers. 

HOPE  SASH  has  demonstrated  its  superiority  in  thousands  of  buildings  in  Canada 
and  the  United  States  as  well  as  other  parts  of  the  world.  It  is  a  sash  with  a  reputation 

for  excellence  back  of  it. 

HENRY  HOPE  &  SONS  OF  CANADA,  LIMITED 

43-45  King  Street  West,  TORONTO 

AGENTS :—      Peart  Bros.,  Regina  W.  N.  O'Neil  &  Co.,  Vancouver  W.  T.  Grose  &  Co.,  Winnipeg 

Walker  &  Barnes,  Edmonton  Gandy  &  Allison,  St.  John,  N.  B.  E.  F.  Stevens,  Halifax  David  McGill.  Montreal 
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Structural  Steel  Work  of  Every  Description 

Fabricated  and  Erected  by 

Toronto  Structural 
Steel  Company,  L  united 

Annual  Capacity    20,000  Tons 


Lf,:  • 

Toronto  Plant 


Ask  for  list  of  material  on 
hand  for  immediate  delivery 

Sales  Offices-Atlantic  Ave.,  TORONTO 

—  Works  at  — 
TORONTO,  ONT.  WESTON,  ONT. 


Weston  Plant 


STRUCTURAL  STEEL 
FOR  QUICK  DELIVERY 

We  carry  in  stock  at  Montreal,  8,000  tons  of  Structural 
Shapes  and  are  in  a  position  to  make  quick  ship- 
ment of  either  plain  or  riveted  material  for 

Bridges,  Roof  Trusses,  Columns,  Girders, 
Beams,    Towers  and   Tanks,  Penstock. 

KHtimateH  furnished  promptly,  Capacity  18,000Tons  Annually. 

Structural  Steel  Co.,  Ltd. 

Main  Office  and  Works,  Montreal 


VANCOUVER  WOOD  PIPE 

&  TANK  CO.,  LTD. 

(Formarly  Municipal  Construction  Co..  Ltd.) 


Contractors  for  Waterworks  Construction, 
Manufacturers  of  Wire-Wound  Wood  Pipe,  Continuous  Stave 
Pipe,  Tanks,  Silos,  Steam  Casing. 

See  our  new  patented  Wood  I'lpa  Coupling   Positively  LEAK  PROOF. 


SIB  Pender  St. 


VANCOUVER,  B.C. 


Arena,  Woodstock. 


SALES  OFFICES 

WHITE  BLOCK, 
WELLAND 
7  BANK  ST.  CHAMBERS 

OTTAWA 
417  NEW  BIRKS  BLDC  . 
MONTREAL 


Standar  D 
Steel  Construction  Go. 

LIMITED 

WELLAND      -  CANADA 

MANUFACTURERS  AND  ERECTORS 

Steel  Buildincs  and  Bridces 


ARE  YOU  GOING  TO  BUILD? 

Before  erecting  your  new  building  you  should 
consider  the  possibilities  and  many  advantages 
to  be  gained  by  the  use  of 

"AMERICAN"  Enameled  Brick 

Write  for  catalogue,  also  samples,  miniature  or 
full  size. 

AMERICAN  ENAMELED  BRICK  &TILE  COMPANY 

1182   Broadway,    New  York. 


J<mii  Tmomkiim,  President. 


J.  O.  Allan,  Vice-l'rsaiJcni 


Jamk*  A.  Thomson,  Sacrclary. 


the  cartshore-thomson  pipe  &  FOUNDRY  CO, 

LIMITED 

Manufacturers 

Flexible  and  Flange  Pipe, 
Special  Castings  and  all  kinds 

3  incite*  to  6o  inchea  diameter 

of  Waterworks  Supplies.  for  Water,  Gas,  Culvert  and  Sewer 

HAMILTON.  ONT. 
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Neptune  Meter  Co. 


Manufacturers  of  the  well-known 


TRIDENT 

Frost-Proof 
Water 
Meters 

Write  for  Catalogue 


Main  Office      -      90  West  Street 
New  York  City 


The  Maritime  Bridge 

Company,  Limited 


Successors  to 


Wm.  P.  McNeil  &  Company,  Limited 


Manufacturers  of 


Bridges — Steel  Buildings 
Roof  Trusses  Turntables 
Towers — Girders  and 
Structural  Steel  Work 

of  all  kinds 

Estimates  Furnished  Promptly 
Large  Tonnage  of  Plates,  Shapes  and  Bars  in  Stock 

Office  and  Plant,    New  GlaSgOW,  N.  S. 


THhe  Canadian  Bridge 
1  Company,  Limited 

WALKER  VILLE,  ONTARIO 


Manufacturers  of 


Steel  Buildings 
Roof  Trusses 

Railway  and  HigHw^y 
Bridges 


Locomotive  Turn  Tables  and  Structural  Steel  and 
Iron  Work  of  all  descriptions. 
Estimates  furnished  on 
application. 


McGregor  &  Mclntyre 

Limited 

Toronto,  Canada 


OUR  NEW  OFFICE  AND  WORKS:    1 139  SHAW  STREET 
Main  Structural  Shop:    130  ft.  x  400  ft. 

Area  of  Grounds :    Ten  Acres 

Capacity:    18,000  Tons  Annually 

We  build  and  erect  all  kinds  of  Structural  Steel  Work 
Roof  Trusses,  Bank  and  Office  Railings,  Stair 
Work,  Elevator  Grilles,  Fire  Escapes,  etc. 

Over  5,000  Tons  in  Stock  of 

Beams,    Column  Sections,  Angles,  Tees,  Plates,  Bars, 
Checkered  Floor  Plates,  etc. 

TELEPHONES : 
Office  and  Works:  Hillcrest  1614-1615-1616 
Private  exchange  connecting  all  departments. 
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PURE  WATER 

It  is  easy  to  obtain  with  our  plants 
and  apparatus 

We  design  and  contract  for  com- 
plete municipal  filtration  plants 
of  any  capacity. 

We  supply  and  install  apparatus 
for  sterilizing  water  supplies  by 
the  application  of  calcium  hy- 
pochlorite. 

Literature,  Sketches,  Estimates  and  Recom- 
mendations Supplied  on  Request 

American  Water  Softener  Co. 

1001  Chestnut  St.,  PHILADELPHIA,  Pa. 

W«  hsve  no  affiliations  or  working  acquirements  with  any 
or  our  competitors. 


County  Academy. 
Sydney.  N'.S. 


Butler  and  McDonald 
St.  Johns.  N'.K. 


This  building  is  sound-proofed  with 

CABOT'S  DEAFENING  "QUILT," 

"the  most  perfect  deadener  made.*'  Not  a  mere  felt  or  paper,  hut  a 
thick,  quilted  cushion  which  absorbs  and  dissipates  the  sound 
waves.  Proof  against  moths,  vermin  and  decay,  and  uninflammable. 

Special  book  on  School-house  deafening-,  with  twenty  plates  of 
buildings,  and  samples  of  Quilt,  sent  on  request,  free. 

SAMUEL  CABOT,  Inc.,  Bolx'oN^iru's.A. 


A.  Muirhead  Co 
Henry  Darling,  Vancouver 
Saskatchewan  Supply  Co.  Sask 
atoon. 

Braid  &  McCurdy,  Winnipeg. 


Canadian  Agents: 
Toronto.  Seymour  &   Co.,  Montreal. 

Can.  Equipment  &  Supply  Co., 

Calgary    and  Edmonton. 
F.  A.  Gillis  &  Company.  Halifax 
and  Sydney. 


mm 

Canadian  Mortgage 


mMm  mm 
111  111?! 


Steel 
Collapsible 
Gates 

We  make  a  specialty  of  all  types  of 
Collapsible  Gates  for  Main  En- 
trances, Store  Fronts,  Ele- 
vator Openings,  etc. 


ILLUSTRATIONS  WD  PRICES  GLADLY  C\\  l  N 


A  i  k e n  h cad  Architect  11  r a  1  Metal  Wo  r k  s 

364-370  Richmond  Street  W„  Toronto.  Ont. 
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Civil 

Contractors 

Electrical 

Directory  of  Engineers 

Special 

Mechanical 

Interests 

Chipman  &  Power 

Civil  Engineers 

TORONTO  WINNIPEG 

W'illij  Ctiipinan.    3*o.  H.  Power. 


BOWMAN  &  CONNOR 

Municipal  &  Structural  Engineers 
HAVE  REMOVED  TO 

16  King  St.  W.,  Toronto 


R.  S.  &  W.  S.  LEA 

Consulting  Engineers 

Water  Supply  and  Purification,  Sewerage  and 
Sewage  Disposal,  Water  Power  Development. 
Tel.  Long  Distance  Uptown  6740-41 
New  Birks  Building,  MONTREAL 


H.  Grattan  Tyrrell,  c.e. 

Coniulting  Engineer,  Chicago,  111. 

Designer  and  Engineer  for  Bridges,  Build- 
ing Frames  and  Other  Structures. 
Industrial  Plants  Designed,  Improved  and 
Remodeled.    Reports  and  Appraisals. 
Special  Attention  to  the  Selection  of 
Economic  Types, 

Author  of  History  of  Bridge  Engineering 
Artistic  Bridge  Design ;  Concrete  Bridges 
and  Culverts;  Moveable  Bridges  and  Dams: 
Mill  Building  Construction  (1900);  Mill 
Buildings  (1910);  Engineering  of  Shops  and 
Factories. 

Member  of  The  Western  Society  of  Engin- 
eers; The  Society  for  the  Promotion  of 
Engineering  Education, Etc.,  Etc. 


E.G.M.  CAPE  &  CO- 

LIMITED 
Engineers  and  Contractors 

General  Building  Construction 

Montreal,  P.  Q.  St.  John,  N.B. 


Geo.  M.  Miller  &  Co. 

Architects 

Toronto  General  Trust  Building  TORONTO 


L 


The  John  Gait 
Engineering  Co.  Ltd. 

Consulting,  Civil  and 
Sanitary  Engineers 

General  Municipal  Engineering 

...  f  Waterworks,  Sewerage 
Specialties:  ■{        .  .  '     .  ,  . 

[  and  Electric  Lighting 

Winnipeg    Calgary  Vancouver 

John  Haddin  E.  L.  Miles 


Telephone  Main  2734 

S.  W.  HAMILTON,  B.Sc,  McGill 

Consulting  Engineer  &  Gen.  Contractor 

Reinforced  Concrete,  Water  Works,  Sewers 
Water  Powers,  Structural  Steel,  Bridges, 
Buildings,  &c,  &c. 
226  Coristine  Bldg.  MONTREAL 


Robert  W.  Hunt, 
President 
Thos.  C.  Irving,  Jr. 
Vice-Pres. 


Jas.   W.  Moffat, 
Secretary 

Chas.  C  Wbittier, 
Treas.  &  Man. 


Robert  W.  Hunt  &  Co. 

Limited 

Bureau  of  Inspection 
Tests  and  Consultation 

Head  Office  and  Laboratories 
905   McGill   Bldg.      -      Montreal,  Que. 
Branches 

Traders    Bank    Building,    Toronto,  Ont. 

Standard  Bank  Building,  Vancouver 

Norfolk  House,  Laurence  Pountney  Hill, 
London,  E.C 


<0ietric] 


Contracting  Engineers 
300  Read  Bldg.  MONTREAL 

Specialists  in  Underground  Piping 

Underground  Conduit  Construction 


REID  &  BROWN 

Manufacturers  of 
GARBAGE  AND  REFUSE  INCINERATORS 
Steel   Beams,   Channels,  Angles, 
Plates,  Column  Sections,  etc., 
Always  in  Stock 

Phone  Office    and  Works: 

Main  904-905        62  Esplanade  E.,  Toronto. 


Anglins  Limited 

GENERAL  CONTRACTORS 


65  Victoria  St. 
MONTREAL 


507  Lumsden  Bldg. 
TORONTO 


GEO.  K.  McDOUGALL 

Consulting  Engineer 

Electric  and  hydraulic  power  stations,  high 
voltage  transmission  lines,  industrial  electrical 
installations,  reports,  specifications,  tests,  etc. 


POWER  BLDG. 


MONTREAL 


H.B.  Pullar,  Assoc.  Am.  Soc.  C.E. 
T.C.  Ford.  Cb.  E.,  A.  M. 

H.  B.  PULLAR  CO. 

ENGINEERING  CHEMISTS 

Pavements,  Roads,  Waterproofings,  Floois, 
Sidewalks,  Tars,  Asphalts,  Bitumens,  Oils, 
Paints,  Bituminous  Specialties. 
A  new  plan  for  Efficient  Road  and  Paving  Inspection 
378  Woodward  Ave.,  DETROIT,  MICH. 


STEEL  &  RADIATION  LIMITED 

Products  all   Made   in  Canada 


Toronto. 
Ont. 


Steelcrete 

Concrete 

Reinforcing 


Steelcrete 

Metal 

Lath 


Montreal, 
Que. 


Steelcrete 

Steel 
Lockers 


Crushed 
Stone 
Roman 
Building 
Stone 


Milton 
Pressed 
Bricks 
Get  Our 
Prices. 


T.  A.  MORRISON  &  CO. 

204  St.  James  St..  MONTREAL 


Power  &  Son, 

Architects  and  Building  Surveyors 

Merchants  Bank  Chambers, 

Kingston,  Canada 


TMfJffi,  COPYRIGHTS 


STANLEY  LIGHTFOOT 

R  EG'  O  PATENT  SOLICITOR  AND  ATTORNEY 

LUMSDEN   BLDG.(C05  YONGE1 )  TORONTO. 

NEW  BOOKLET  OF  COMPLETE  I 


TRON  Fences,  Wire  Fences,  Gates, 
*■  Fire  Escapes,  Jail  Cells,  Office 
Wirework.  Wire  Baskets  and  all 
kinds  of  Builders'  Wire  and  Iron- 
work. 

THE  PAGE  WIRE  FENCE  CO. 

LIMITED 

Walkerville,     Toronto,     Montreal,     St.  John 
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Ufe  UNIVERSAL  CLAMPS 

to   convert   any  round   rod  into   a  bolt 

Long  bolts — removable  bolts— bolts  extending  through  timber  and 
poured  concrete  —  these  are  best  for  form  work. 

The  Universal  Form  Clamp  converts  round  rods  of  any  size  into 
threaded  bolts  with  removable  heads  and  adjustable  nuts. 

Fig.  1 ,  in  the  column  at  the  left,  shows  the  clamp. 

Fig.  2,  shows  the  cross-section  of  the  clamp,  with  the  oval  hole. 

Fig.  3,  is  a  longitudinal  section,  showing  the  clamp  secured  on  the  rod  by  the  upset  shoulder  and  the  screw. 
In  operation,  rods  are  passed  through  holes  in  forms.    On  one  end  of  each  rod  a  clamp  is  placed  and 
screwed  down. 

Fig.  4,  shows  the  tightening  wrench  which  is  slipped  over  the  opposite  end  of  the  rod,  after  another  clamp 
has  been  put  in  place.  The  wrench  locks  to  the  rod  with  the  cam  (A).  Turning  the  handle  (B)  slides  the 
loose  clamp  along  the  rod,  against  the  form  until  the  adjustment  is  exact.  Then  the  clamp  screws  tightened 
actually  making  a  kink  in  the  rod.  When  the  wrench  is  removed,  you  have  a  long  bolt  securely  holding  forms 
together.    The  rod  will  break  before  the  clamp  will  come  off  either  end. 

Fig.  5,  shows  the  rod-puller  used  in  withdrawing  rods  when  forms  are  wrecked.    The  clamps 
loosened  and  the  rods  are  easily  removed. 

One  Clamp  for  Walls,  Columns  and  Soffits  ffo™.  °WU§ these  lowycos"cTstironaclamps 
and  various  longths  of  steel  rods,  forms  may  be  held  rigidly  in  place  during  the  entire  process  of 
building.  ,       .  . 

W  rite  for  circulars  and  prices.    We'll  send  a  sample  clamp  for  10c.  to  pay  postage  and  packing. 


are 


Universal  Form  Clamp  Co. 

Sole  Representatives  for  Ontario  and  Eastern  Canada: 

Railway    Contractors    Supply  Company 

504  Standard  Bank  Bldg.,  Toronto 

Montreal  representatives— Ramsey  &  Kelly.  511  Quebec  Bank  Bldg 


For  Surface 

Treatment  of 
Roads  the 

TAROADS 

patent  Machines  are 
far  in  advance  of  any 
other  1  ar  Spraying 
apparatus  on  the  mar- 
ket for 

Efficiency 

and 

Expedition 

(penetration  assured.) 
They  are  capable  of 
DOUBLE  the  out- 
put of  all  other  ma- 
chines. 

Write  for  illustrated 
folders. 

SOJE/CITXD 


CabUai 
TAROADS    -  LONDON 


TAROADS   INDICATE,  LTD. 


9  VICTORIA  STREET 
WKSTMINSTKR,  LONDON,  En* 
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Keith 

Fans 

1  he  pppor- 
t  u  n  i  t  y  for 
greater  econ- 
omy and  effic- 
iency in  Heat- 
ing and  Ven- 
tilating i  s  em- 
phasized  in   the    "Keith''    Fan.  Com- 
parative tests  of  other  types  of  fans  have 
resulted  in  the  "Keith"  being  proclaimed 
the  most  efficient  and  economical  in  the 

Fan  World.        Write  for  our  New  Catalogue  No.  55. 

SHELDONS  LIMITED,  Gait.,  Ont. 

Toronto  Office :  609  Kent  Building 

AGENTS : 

Messrs.  ROSS  &  GREIG,  412  James  St.,  Montreal,  Que. 
Mi— r,.  WALKKKS  I.  I'l  I.,  -.'.v. i      Stanley  St.,  Winnipeg,  Man. 
M'-r-.  OOKMA.V.  GLANCE Y  &  GRINDLEY,  LTD.,  Calgary 

and  Edmonton.  Alta. 
M(  ■       KOBERT  HAMILTON  *  <  <>..  LTD.,  BankofOttaw* 
Bldg.,  Vancouver,  B.  C. 


Ornamental 
Lighting  Poles 

During  the  past  few  months  we  have  sup- 
plied ornamental  lighting  standards  for  the 
following  places : — 

Brantford,  Ontario 
Edmonton,  Alberta 
Windsor,  Ontario 
Outremont,  Quebec 
London.  Ontario 
Orillia,  Ontario 
Listowel,  Ontario 
Peterborough,  Ontario 
Belleville,  Ontario 

Good  public  lighting  is  a  great  asset  to  any 
town  or  city  as  it  contributes  directly  to  its 
growth  and  prosperity. 

We  make  a  specialty  of  this  business,  and 
are  in  a  position  to  supply  you  with  attractive 
designs  at  interesting  prices. 

Write  our  lighting  pole  department  for  full 
information. 

William  Hamilton  Company 

Peterborough,  Ontario 


No.  228 
Size-32x44  inches. 


"Buffalo" 

FORGES,  BLOWERS, 
DRILLS 


No.  681-E    Size:-38  x  42  inches 
"Swing-Over"  Hood  for  auto 
repair  work. 


The  Standard  by  which  others  are  judged. 

All  "Buffalo"  Tools  combine  strength,  capacity, 
small  floor  space  requirements,  low  power  consump- 
tion and  flexibility  to  the  greatest  possible  extent. 
"Buffalo"  design  and  construction  are  leaders  to-day 
and  have  been  since  the  inception  of  the  business. 
Each  tool  is  the  best  for  its  particular  service.  Elec- 
trically operated  blowers,  drills  and  forges.  All  sizes 
for  all  classes  of  work.  The  only  efficient  variable 
speed  electric  motor  on  the  market.  Do  your  work  the 
modern  way.  Electricity  costs  less  and  always  re- 
sponds. 

Our  catalog  No.  179-12  covers  the  complete  line.  Every  machine  is  illustrated 
and  described  in  detail.  If  you  can  use  a  copy  write  for  it. 

Canadian  Buffalo  Forge  Company,  Limited 

St.  John,  Montreal,  Toronto,  BERLIN,  Winnipeg,  Vancouver 


-CE  Capacity, 
ch  holes  with  '.- 
.  motor.  Gear 
rd  furnished. 
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Seventeen  Car  Loads 

of 

Northern  Electric 

High-Tension,   Lead-Covered,  Paper-Insulated 

Power  Cables 

for  this  single  order. 

Big  business  gravitates  to  those  who  can 
do  big  things  efficiently. 

That's  why  the  largest  users  of  wires  and 
cables  place  their  orders  with  Northern 
Klectric  Company,  Limited. 

One  customer  requires  17  carloads  of 
Northern  Electric  Power  cable  like  the  one 
illustrated    for    their  initial  installation. 

It  will  pay  you  to  place  your  orders  with 
the  company  that  has  earned  the  confidence 
of  Central  Station  men  and  prominent  en- 
gineers throughout  the  whole  Dominion. 

Northern  E/ectric  Company 


Mon  1  r  1  .il 

Halifai 

Toronto 


UMITE.D 

Winnipeg 
k  <•  J  i  0  ■ 
Calgary 


Edmonton 

Vancouver 
Victoria 


Warehouse 
Space  To  Let 

5  Floors  of  This  New 
Building,  For  Office 
and  Warehouse  Use. 

Adelaide  St.  W.,  Toronto 

This  is  the  most  attractive 
warehouse  building  in  the  city. 
The  exterior,  the  entrances,  the 
elevators,  etc.,  bear  all  the  ear- 
marks of  a  high  class  office 
building. 

Special  Features 

Centrally  located  at  Adelaide 

and  Charlotte  Streets. 
Light  on  four  sides 

Passenger  and  freight  elevator 
Vaults 

One  block  from  four  car  lines 

Floor  area, 6, 300  sq.  feet,  each 
floor. 

For  further  particulars  ask 

Hugh  C.  MacLean,  Limited 

347  Adelaide  St.  West.  Toronto 


Phone  Adelaide  2700 
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Wire 
Rope 


Wire 


Rope 


Wire  Rope  for  Dredges— Drag  Line  Excavators— Steam  Shovels- 
Cranes— Derricks— Coal  Towers— Towing,  Etc. 

The  DOMINION  WIRE  ROPE  CO.,  Limited,  Montreal 


"KILBOURNE  &  JACOBS" 

DUMP  CARS 

All  Capacities-Prompt  Shipment 

Steam  shovel  and  car  men  declare  that 
the  K  &  J  Cars  are  superior  to  all  others, 
both  in  construction  and  operation. 

K   &  J    Steam  Shovel    Dump    Cars   have    many  ex- 
clusive features,  affording  many  advantages. 
The   method   of  door  suspension  gives  the  K  &  J  Car 
the  greatest  dumping  clearance  of  any  car. 
The  angle  of  dump  is  45  degrees. 

All  working  parts  are  of  steel — the  use  of  castings  being 
avoided. 

The  frames  are  of  extra  strength. 
Beds  are  set  low  over  the  trucks — 
Beds  rest  on  the  braces  when  dump- 
ing.        \  . 

The  distribution  of  weight  is  directly 
over  the  wheels. 

Let  us  send  you  full  details — photos,  etc. 

F.  H.  HOPKINS  &  CO.,  Montreal 

Branches  :-ST.  CATHARINES,  ONT.      WINNIPEG,  MAN.      VANCOUVER,  C. 


The  Five-Million  Dollar  Plant  of  Canadian  Vickers,  Limited 


Wood  Stave  Pipe 

Galvanized  Wire  Machine  Banded 

Water  Pipe 

For  City  and  Town  Water  Systems,  Power  Plants  Irrigation  and 

Hydraulic  Mining 


Reservoir  Tanks 

For  Fire  Protection,  Etc. 
Silos  and  Bored  Conduit  of  Selected  B.C.  or  Douglas  Fir  Stock 

We  take  pride  in  handling  only  lumber  that  is  clear,  sound,  free 
from  imperfection.  That  is  why  out  product  gives  entire  satisfaction 
and  we  are  supplying  some  of  the  bitftfest  Irrigation  Systems  and 
Hydro  Electric  Work.      May  we  estimate? 

Pacific  Coast  Pipe  Co.,  Limited 

P.O.  Box  5«:i,  VANCOUVER,  B.  C. 

Office  nn (I  Factory,  (irnnvillc  Street,  near  Hltiti  Krld^C 
WRITE  FOR  CATALOGUE  PULL  PAR  I  K  t  l  \ks  AND   ESTIMATES  FURNISHED 


Vol.  28 


Toronto,  December  9,  1914 


No.  49 
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Gyratory 

Crusher 

of  modern  design  and  equipped  with  an  improved 

Water  Cooled  Eccentric  Bearing 

This  type  of  machine  is  made  in  many  sizes 
with  capacities  from  5  to  1000  tons  per  hour 
and  for  any  kind  of  rock. 

We  also  manufacture  a  full  line  of  crushing,  cement  making,  mining, 
hoisting,  power  rock  drilling  and  air  compressing  machinery. 

Write  for  full  particulars 

The  Jenekes  Machine  Company,  Limited 

Sherbrooke    St.  Catharines   Toronto    Montreal    Cobalt    South  Porcupine 

Halifax  Vancouver  and  Nelson 


"I  Don't  Believe  It  Would  Be  Possible  To  Build 

A  Better  Barge  Derrick." 


That's  the  opinion  of  one  man  who  has 
been  using  an 

"  AMERICAN  " 
BARGE  DERRICK 

since  early  last  spring. 

The  mast  is  set  forward  of  the  "A" 
frame,  permitting  the  boom  to  swing  a 
full  half  circle. 

The  new  design-gudgeon  pin  socket 
provides  play  enough  to  take  up  all 
strains  caused  by  swaying  of  barge.  No 
more  bent  or  broken  gudgeon  pins. 

Derrick  irons  are  heavier  than  usual 
and  better  finished. 

Stiffleg  and  "A"  Frame  fastenings  to 
barge  are  pin  and  clevis  type.  That 
means  not  only  the  safest  and  strongest 
possible  fastening,  but  also  the  easiest  to 
install. 

The  engine  installation  is  subject  to 
operating  requirements.  One  thing  is 
certain;  it  will  be  fully  up  to  the  quality 
of  the  rest  of  the  equipment. 


American  Hoist  &  Derrick  Co.,  St.  Paul,  Minnesota 

SOLO  BY— General  Supply  Co.,  of  Canada.  Ltd.  Montreal,  Ottawa,  Toronto,  Canada.      Stuart  Machinery  Co.,  Winnipeg:,  Man.  Vancouver 
nei  :■  Depot  Ltd.,  Vancouver,  B.C.   Gorman,  Clancey  &  Grindlcy,  Edmonton  and  Calgary,  Alta. 
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hOMlNIO 


'JiOC/ATED  CO*** 


28  "Service"  Branches 

Throughout  Canada 

Canadian  Consolidated 
Rubber  Company,  Limited 

Montreal,  P.  Q. 


A  New  Year's  Resolution 

For  You 

"RESOLVED  that,  during  19 IS  and 
thereafter  I  will  give  preference,  in  my 
purchases  of  rubber  goods  and  all 
other  material,  to  such  as  are  made  in 
Canada. " 


So  far  as  rubber  goods  arc  concerned  yon  run  no  risk  in 
making  this  patriotic  resolution,  as  we  manufacture  a  com- 
plete line  and  the  price,  quality  and  style  are  ri^ht. 

When  in  the  market  for  tires,  hose,  belting",  packing,  etc., 
let  us  show  you  what  we  can  do. 

1 1  is  our  desire  to  serve  you. 


Canadian  Consolidated 
Rubber  Company,  Limited 

Montreal,  P.  Q. 

28    Service"  Branches 

Throughout  Canada 


ftOMlNlOfj 


f 
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Keep  the  Wheels 
Turning 

Canadian  Products  (or  Canadians 

IN  BUYING 

MARSH  &  HENTHORN 

HOISTING 
ENGINES 


you  not  only  serve  your  country  by 
keeping  the  shops  busy  and  circu- 
lating money  within  our  own  bor- 
ders, but  you  get  the  best  value  for 

your  outlay. 

i o  H.  P.  up  to 

50  H.P. 


R 


eversing  or 


non-reversing. 


Carried  in 
Stock. 


Mussens  Limited 

MONTREAL,  318  St.  Jamei  Street  TORONTO,  155  West  Richmond  St.  COBALT,  Opp.  Right  of  Way  Mine 

WINNIPEG,  259-261  Stanley  Street  CALGARY,  10th  Ave.  and  3rd  St.  East  VANCOUVER,  101  Water  St. 

QUEBEC,  142  Peter  St.  HALIFAX,  78  Granville  St. 
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MADE  IN  CANADA 


Meaford  Concrete 
Barrows  and 
Carts 


No.  10  Sterling  Concrete  Barrow 


Mo.  5  Sterling  Barrow 


All  "Sterling"  Harrows  are 
mounted  on  Patent  Self- 
Lubricatinp-  Wheels. 

All  "Sterling"  Carts  are 
fitted  with  Patent  Roller 
Bearing  Wheels. 


Lessens    the  effort  of    pushing  50 
per  cent. 


mure    no  oihn 


Re< 

Contractors'  Barrows  and  (  arts  for 
all  purposes. 

Carried   in  Stock. 


No.  1  Sterling  Gonerete  Carl 


Mussens  Limited 

MONTREAL  3 1 8  St.  Jnme.  Street  TORONTO,  1S5  Weil  Richmond  St.  COBALT.  Opp.  Right  of  Way  Mine 

WINNIPEG,  259-261  Stanley  Slr««t  CAl.GARY,  10th  Ave.  and  3rd  St.  KmI  V ANCOU VER,  1 0 1  Water  St. 

QUEBEC.  142  Peter  St  H  A I  1 1  A  X,  78  Granville  St. 


ft 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS 

Tin'  following  regulations  apply  to  all  ad vei-tisors :—  Eighth  page,  two  headings; 
quarter  page,  four  headings;  hall  page,  eight  headings;  full  page,  sixteen  headings. 


Adamantine  Steel 

Hull  Iron  &  Steel  Foundries 

Air  Compressors 

Canadian  Allis  Chalmeia,  Limited 
(  in.   lugcrsoll  Hand  Co.,  Ltd. 
Jenckes  Machine  Company 

Architects 

Weeks,  Arthur  L. 

Architects'  Instruments 

Stanley  Co.,  W.  F. 

Architectural   Iron  Work 

Aikenhead    Architectural  lion 
Works 

Canadian  Allis-Chalmers,  Limited 
Canada  Wire  &  Iron  Goods  Co. 
Dennis  Wiie  &  Iron  Works 
McGregor  &  Mclntyre 
Meadows  Co.,  Geo.  B. 
Steel  &  Kadiation  Ltd 

Architectural  Metal  Work 
Feather  &  Koadhouse 

Architectural  Terra  Cotta 

Northwestern    Terra-Cotla  Co. 
Toronto  Plate  Glass  lmp't'g  Co. 


Ash  Hoists 

Gillis  &  Geoghegan 

Herbert   Morris   Crane   &  Hoist 
Co. 


Asphalt 

Aztec  Oil  Asphalt  Company 
Asphalt  &  Supply  Co. 


Belting 

Can.  Consolidated  Rubber  Co. 
Dominion  Belting  Co. 
Goodyear  Tire  &  Rubber  Co. 


Blast  Hole  Drills 

Armstrong    Manufacturing  Co. 

Hopkins  &  Co.,  F.  H. 


Blowers 

Canadian  Buffalo  Forge  Co. 

Canadian  Sirocco  Co. 

Can.  Ingersoll-Rand  Co.,  Ltd. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 


Boilers 

Canadian  Alas  -Ch aimers,  Ltd. 

Beatty  &  Sons,  M. 

Boving  Company  of  Canada 

Inglis  Company,  John 

Jenckes   Machine  Co. 

Leonard  &  Sons,  E. 

Marsh  &  Henthorn 

McDougall  Caledonian  Iron  Wks. 

Mussens  Limited 

Rock  &  Power  Machinery 


Boxes — Junction 

Standard  Underground  Cable  Co. 
of  Canada  Limited 


Brick 

American  Enamelled  Brick  Co. 
Bradford  Pressed   Brick  Co. 
Harbour  Brick  Company 
Hydraulic  Press  Brick  Co. 
National  Builders'  Supply  & 

Enamel  Concrete  Brick  Co. 
North-Western  Terra  Cotta  Co. 
Russell  Shale  Bricks 
York  Sandstone  Brick  Co. 


Brick  Coating 

Wadswoith  Howland  C». 


Brick  Dryers 

Canadian  Buffalo  Forge  Co. 
Canadian  Sirocco  Co. 
Beclitcls  Limited 
Sheldons  Limited 

Brisk   Machinery  and  Supplies 
Bechtels  Limited 
Crossley  Machine  Company 
Sheldons  Limited 
Sutclilfe,  Speakman  &  Co. 


Bridges  (Steel) 

Canadian  Allis-Chalmers,  Ltd. 
Canadian  Bridge  Co. 
Chicago  Bridge  &  Iron  Works 
DesMoines   Bridge  &  lion  Co. 
Dickson    Bridge  Works 
Dominion   Bridge  Co. 
Hamilton   Bridge  Works  Co. 
Mackinnon-Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
National  Bridge  Company 
Pittsbui gh-DesMoines   Steel  Co. 
Sarnia   Bridge  Co. 
Structural  Steel  Co. 
Standard   Steel   Construction  Co. 


Buckets 

American  Hoist  &  Derrick  Co. 
Beatty  &  Sons,  M. 
Browning  Company 
Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 

Manitoba  Bridge  &  Iron  Works 
Mills  Bros. 

Radigan  Company,  John 
Sudbury    Construction    &  Mach- 
inery Co. 
Thew  Shovel  Company 


Builders  Hardware 

Aikenhead  Hardware  Limited 
Can.  Yale  &  Towne,  Limited 
Richards-Wilcox    Canadian  Co. 

Cable 

Canada  Wire  &  Cable  Co. 
Dominion  Wire  Rope  Co.,  Ltd. 
Northern  Electric  Co. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 


Casements 

Hope  &  Sons.  Henry 

Trussed  Concrete  Steel  Co. 


Cement 

Britnell  &  Company 
Bremner,  Alex. 
McNally  &  Co.,  W. 
Morrison  &  Co..  T.  A. 
Ontario  Lime  Co.,  Ltd. 
Smyth  &  Ryan 

Cement  Coating 

Wadsworth    Howland  Co. 

Cement  Mill  Machinery 

Hull   Iron  &  Steel  Foundries 
Jenckes  Machine  Company 
SutclifTe,  Speakman  &  Co. 

Cement  Tools 

Abram  Cement  Tool  Co. 

Cement  Guns 

Cement   Gun  Company 

Chain 

McKinnon  Chain  Company 
Woodhouse  Chain  Works 


Chain  Blocks 

Can.  Yale  &  Towne  Limited 
Morris  Crane  &  Hoist  Co.,  Her- 
bert 


Chimneys   (Reinforced  Concrete) 
Laurie    Company,  E. 


Coal  Chutes 

Manitoba   Bridge   &  Iron  Works 


Coal  Handling  Apparatus 

American  Hoist  &  Derrick  Co. 
Beatty  &  Sons,  M. 
Biowning  Company 
Brown  Hoisting  Machinery  Co. 


Concrete  Form  Clamps 

Railway   Contractors  Supply  Co. 


Concrete  Mixers  and  Appliances 

Badger  Concrete  Mixer  Co. 
Canadian  Allis-Chalmers,  Ltd. 
Goold,  Shapley  &  Muir  Co. 
Hopkins  &  Co.,  F.  H. 
Jaeger   Machine  Company 
Lecky  &  Collis 

London   Concrete  Machinery  Co. 

Marsh  Capron  Company 

Mills  Bros. 

Mussens  Limited 

Rock  &  Po  wer  Machinery 

Sutcliffe,  Speakman  &  Co. 


Contractors 

Anglins  Limited 

Dietrich  Limited 

Eastern  Pipe  Construction  Co. 

Wells  &  Gray 


Contractors'  Plant  &  Supplies 
American  Hoist  &  Derrick  Co. 
Badger   Concrete   Mixer  Co. 
Beatty  &  Sons,  M. 
Browning  Company 
Canadian    Allis-Chalmers,  Ltd. 
Can.  Billings  &  Spencer 
Canadian   Locomotive  Company 
Central  Locomotive  &  Car  Works 
Dake  Engine  Co. 
Dominion  Lime  Company 
Goodwin,   Barsby  &  Co. 
Hamilton  Mfg.  Co.,  Wm. 
Hepburn  &  Co.,  J.  T. 
Honig  &  Mock 
Jaeger  Machine  Company 
Jenckes  Machine  Company 
Lecky  &  Collis 
Marsh   &  Henthorn 
McKinnon  Chain  Co. 
Mills  Bros. 

Morris  Machine  Works 
Montreal    Locomotive  Works 
Mussens  Limited 
Radigan   Company,  John 
Railway  Contractors  Supply  Co. 
Royce  Limited 

Schell  Foundry  &  Machine  Co. 
Stinson-Reeb  Builders'  Supply  Co. 
Sudbury    Construction    &  Mach- 
inery Co. 


Conduits 

Can.   IT.   W.  Johns-Manville  Co., 
Conduits   Co..  Limited 
Orpen  Conduit  Co.,  Ltd. 
Ric-wiL    Underground  Pipe 
Covering  Company 


Contractors'   Flare  Lights 

Sudbury    Construction    &  Mach- 
inery Company 


Conveying  Machinery 
Goodwin,  Barsby  &  Co. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 
Sutcliffe,  Speakman  &  Co. 

Core  Drills 

Can.  Ingersoll-Rand  Co.,  Ltd. 

Corrugated  Iron 

Can.   H.   W.  Johns-Manville  Co. 

Metallic  Roofing  Co. 

Pedlar  People  Limited 

Sarnia   Metal   Products  Company 


Crank  Shafts 

Canadian  Billings  &  Spencer 


Cranes,  Travelling  and  Locomotive 
American  Hoist  &  Derrick  Co. 
Beatty  &  Sons,  M. 
Browning  Company 
Brown    Hoisting   Machinery  Co. 
Hopkins  &  Co.,  F.  H. 
Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Northern  Crane  Works 
Rock  &  Power  Machinery,  Ltd. 
Roelofson  Elevator  Works 
Royce  Limited 


Creosote  Stains 

Cabot,  Inc.,  Samuel 

Crushed  Stone  and  Granite 
Hagersville   Contracting  Co. 
Ontario  Lime  Co.,  Ltd. 
Rogers  Supply  Company 
Smyth  &  Ryan 


Crushers  (Stone  and  Rock) 
Canadian  Allis-Chalmers,  Ltd. 
Goodwin,  Barsby  &  Co. 
Hamilton  Mfg.  Co.,  Wm. 
Jenckes  Machine  Co. 
Lecky  &  Collis 

London  Concrete  Machinery  Co. 
Mussens  Limited 
Rock  &  Power  Machinery 
Sutcliffe,  Speakman  &  Co.  . 

Culverts 

Pedlar  People 

Sarnia   Metal   Products  Company 


Cupolas  (Foundry) 

Northern   Crane  Works 


Derricks  and   Derrick  Fittings 
Aikenhead  Hardware  Limifed 
American  Hoist  &  Derrick  Co. 
Beatty  &  Sons,  M. 
Hepburn,   John  T. 
Hopkins  &  Co.,  F.  H. 


Dredges 

Beatty  &  Sons,  M. 
Browning  Company 
Canadian  Equipment  Co. 
Hopkins  &  Co.,  F.  H. 
Morris  Machine  Works 

Dredging  Chain 

McKinnon  Chain  Company 
Woodhouse  Chain  Works 


Drills 

Canadian  Allis-Chalmers,  Ltd. 
Canadian   Buffalo   Forge  Co. 
Canadian  Ingersoll  ,Rand  Co. 
Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 


Drill   Steel  Sharpeners 

Canadian    Ingersoll-Rand  C». 
(Continued  on  page  IS) 
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SIMPLEX 

Concrete 
Piles 


MOLDED  INSERTED  PILES 
Showing  molds,  set  up  for  filling,  reinforcement  in  place;  also 
shows  molds  removed.    This  is  an  illustration  of  casting  the 
sections  for  the  Simplex  Molded  Inserted  Piles  for  Montreal 
Harbor  Commissioners'  Elevator  No.  1. 


I  I 


A 


i  * 

k»  ... 


V. 

llMi^"  •  W-»      ism.\Ai  ***** 


THE  SIMPLEX 
MOLDED  PILE 

for  foundations  for  docks,  wharves, 
sea-walls,  etc.,  or  for  foundations 
through  wet  peat,  or  where  very 
soft  conditions  prevail.  The  Stan- 
dard Simplex  forms  with  the  Cast 
Iron  Point  is  driven  to  the  required 
penetration  as  in  the  Standard 
System.  A  small  quantity  of  soft 
concrete  is  introduced  through  ihe 
form,  and  on  this  as  a  hed,  a  mol- 
ded reinforced  concrete  pile  is 
lowered  through  the  form,  which 
is  then  withdrawn  leaving  the 
molded  pile  in  position. 


The  Simplex  method  of 
driving  concrete  piles  (as 
outlined  in  the  lower  il- 
lustration) is  different 
from  all  other  methods. 
It  eliminates  the  old  ne- 
cessity of  jetting"  which 
was  often  difficult  and 
always  undesireable. 

Simplex  piles  are  driven 
to  hard  pan  or  bed  rock 
making  an  absolutely 
non-settling  foundation. 

We  have  representatives 
in  the  following-  countries 
who  have  specialized  in 
driving  Simplex  piles: 
Canada,  United  States, 
Kn gland,  Scotland,  Ire- 
land, France,  Belgium, 
Russia,  Japan,  China, 
Italy,  Austria  and  tier- 
many. 

Some  of  the  world's  larfif- 
est  buildings  are  erected 
on  Simplex  Concrete 
Piles. 


Simplex  Concrete  Piling  Company,  of  Philadelphia 

Canadian  Representatives 

SIMPLEX  CONSTRUCTION 

COMPANY,  LIMITED 

Coristine  Building  MONTREAL 


I     t'ONTRACT    R  ECORD 


Wells  &  Gray 

Limited 

Engineers  &  Contractors 


Mill  construction  building  recently  completed  for  The  Canadian  Seamless 
Wire  Co.,  198  Clinton  Ave.,  Toronto. 

Wells  &  Gray,  Limited 

Office,  247  Confederation  Life  Bldg. 

Toronto 

Branch  Office—Royal  Bank  Building        -  -        Windsor,  Ont. 
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Hull  Iron  &  Steel  Foundries,  Limited 

Head  Office  and  Works       -       HULL,  QUEBEC 

Manufacturers  of  Steel  Castings 

Chrome,  Manganese  and  Nickle  Steel  Castings 

Annealed  and  Unannealed 

Repair  parts  for  Stone    Crushing    Plants,  Mining 
Machinery  and  Cement  Mills  our  specialty. 

Machine  Moulded  Gears 

any  size  up  to    18  feet  in  diameter  made  without 
patterns. 

We  solicit  your  patronage  and  prompt  attention  will  be  given  to  any  orders. 

BRICK  PLANTS 


Lime-Sand 
Clay,  Slag, 
Clinker, 

&C,  &c. 


World  Wide  Experience. 

SUTCL1FFE,  SPEAKMAN  &  CO.,  LTD.  LEIGH, 

CABINS    "Utilization  Leigh"    CODES    SdoN.Viwwi  LANCASHIRE,  ENG. 


I'll  K    (OXTRACT  RKl'ORI) 


THE  NORTHWESTERN  TERRA  COTTA 

COMPANY 


C.  P.  R.  OFFICE  BUILDING  DOMINION  BANK  BUILDING 

Darling  &  Pearson,  Architects  Darling  6?  Pearson,  Architects 


Two  prominent  corners  in  Toronto 

The  Terra  Cotta  for  both  buildings  was 
manufactured  and  set  by 

THE  NORTHWESTERN  TERRA  COTTA 

COMPANY 

Chicago       -  Illinois 

Agencies  in  all  the  large  cities  of  Canada. 
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The  London 
Concrete  Mixer 

Imitated  Always    Equalled  Never 

Once  a  specialty — now  a  question  of  our 
output  capacity 

Built  like  the  "Iron  Duke."  All  Steel  con- 
struction, with  but  few  working  parts.  Over 
1 200  London  Mixers  in  use  in  Canada — 
also  many  in  foreign  countries.  Built  in  twenty- 
three  d.fferent  sizes  and  fitted  with  any  equip- 
ment.   Your  enquiries  will  be  appreciated. 

SUPPORT    HOME  INDUSTRIES. 

We  Are  the  Largest  Manufacturers 
of  Concrete  Machnery  in  Canada. 

THE  LONDON  CONCRETE  MACHINERY  CO.,  LTD. 

Head  Office  and  Factory  :    Cabell  St.  and  Kitchener  Ave.,  LONDON,  ONT. 


HltANl  II  Ks 

WiNNii-Mi    '*Vi  Portage  Ave.  -  W.  II.  Ilosevcar,  Manager 
Oalgakv- 422  Mb  Ave  West— P.  D  McLaren,  Manager. 
TOROITTO         Vork  Street— O.  H.  Oland.  Manager. 
Halipax— 68  Upper  Water  Street— It.  It.  Power,  Manager. 


AGENCIES 
Vancouver— B.  C.  Equipment  Co. 
Montreal,  P.  Q.-Fos-  &  Hi"  ' 

PftHl       Ai  l  l.i     ■      ntnl       I  I    ■      \\  : 


Montreal.  P.  Q.— FoaV&THill  Machinery  Co. 
Port  Arthur  and  Fort  William,  Out.— Northern  Agency 

&  Equipment  <  o. 
Quebec,  Que.  — Mnssnn  Limitec. 
Ottawa— The  General  Supply  Co..  of  Canada. 


CONTRACTORS*  LOCOMOTIVES 


High  grade  WnrkniMMhtp  and  diwltfn,  -> i >•■« - 1 ■  1 1  attention  being  paid  t<>   iiumy  i>f  furl  nod  maintenance.     Klfty  year-  experience  nn  builder- 

Duplicate,  part*  carried  In  itoek  for  inn  I  lain  «hl|iMlohl.    Kiigluu  tin  I II  t<i  inert  um  ei  iiinenl  regulation-  nf  I  be  \  ill  mil-  I  Yo  v  I  u<  on 

CANADIAN  LOCOMOTTVL  COMPANY,  LIMITED,      KINGSTON,  ONTARIO,  CANADA 

TAYLOR  &  ARNOLD,  LTD.,  Sales  AKruts.  MONTREAL  and  WINNIPEG 
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Dump  Car*,  Wheels,  etc. 

Hcchtrlt  Limited 
Hopktal  &  Co.,  F.  H. 
Manitoba  limine  &  Iron  Woiks 

SheMom  Limited 

Dump  Carts  and  Wagons 
Deere   Plow   Co.,  John 

Drying  Apparatus 
Sturtevant  Co.  of  Can.,  Ltd.,  R.  F. 


Electric  Fans 

Siuitevant  Co.  of  Can.,  Ltd.,  It.  F. 


Electric    Air    Rock  Drills 
Canadian  ingei  soil- Rand  Co. 


Electric   Impulse  Clocks 
Cent   &  Company 

Electric   Steel  Castings 

Electric  Steel  &  Metals  Co. 


Electrical  Supplies 

.Noitlicin  Electric  Company 

Elevators 

Chelsea  Elevator  Company 
Turnbull  Elevator  Co. 


Enamelled  Brick 

American     Enamelled     Brick  & 
Tile  Company 


Excavators 
Beatty  &  Sons,  M. 
Brown    Hoisting    Machinery  Co. 

Canadian  Equipment  Co. 
Hopkins  &  Co.,  F.  H. 


Exhaust  Heads 

i  tntdian  liuilalo  Forge  Co. 
Shehlons  Limited 


Engines 

Uoving  Company  of  Canada 
C  anadian   liuilalo  Forge  Co. 
Canadian  Sirocco  Company 
Hopkins  &  Co.,  F.  H. 
Inghs   Company,  John 
Jenckes  Machine  Company 
Laurie  &  Lamb 

McDougall  Caledonian  Iron  Wks. 

Musscns  Limited 

Rock  &  Power  Machinery 


Engineers   (Civil  and  Mechanical) 

Bowman  &  Connor 
Cape  Company,  E.  G.  M. 
Chip  man   &  Power. 
Dominion  Engineering  &  Inspec- 
tion Company 
Farmer,  John  T, 
Gait   Engineering   Co.,  John 
Lea  &  Ferguson 
Mitchell,  C.  H. 
McDougall,  Geo.  K. 
I'ullar,   H.  B. 
Tyrrell,   H.  G. 


Expanded  Metal 

Pedlar   People  Limited 

Trussed  Concrete  Steel  Co. 


Fans 

Canadian  Sirocco  Company 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Fire  Hose 

Can.  Consolidated  Rubber  Co. 


Fuel  Economizers 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 
Filters 

American  Water  Softener  Co. 


Filtration  Plants 

verMehr  Engineering  Co.,  John. 


Fire  Brick 

Smyth  &  Ryan 


Fire  Escapes 

Manitoba  Bridge  &  Iron  Works 
McGregor  &  Mclntyre 


Fireproof  Doors  and  Windows 
Feather  &  Roadhouse 
Hope  &  Sons.  Henry 
Mussens  Limited 
Pedlar  People  Limited 
Steel  &  Radiation  Limited 


Fuse   (Safety  Blasting) 
Lecky  &  Collis 
Trussed  Concrete  Steel  Co. 


Forges 

Canadian  Buffalo  Forge  Co. 

Sheldons  Limited 

Canadian  Sirocco  Co. 

Gas  Engines 

Armstrong  Mfg.  Co. 

Goold,  Shapley  &  Muir  Co. 


Gasoline  Engines 

Armstrong  Mfg.  Co. 
Goold,  Shapley  &  Muir  Co. 
Mills  Bros. 


Glass 

Consolidated  Glass  Company 
Excelsior  Plate  Glass  Co. 
Luxfer  Prism  Company 
Pilkington  Bros. 

Toronto  Plate  Glass  Imp't'g  Co 


Hammer  Drills 

Canadian    Ingersoll-Rand  Co. 


High  Pressure  Pipe  Lines 
Boving  Company  of  Canada 
Pittsburgh   Valve,    Foundry  & 
Construction  Company 


Hoisting  Apparatus 

American  Hoist  &  Derrick  Co. 
Bealty  &  Sons,  M. 
Browning  Company 
Brown  Hoisting  Machinery  Co. 
Canadian  Allis-Chalmers,  Ltd. 
Canadian  Ingersoll-Rand  Co. 
Jenckes  Machine  Co. 
Lecky  &  Collis 
Marsh  &  Henthorn 
Morris  Hoist  &  Crane  Co.,  Her- 
bert. 
Mussens  Limited 
Rock  and   Power  Machinery 
Royce  Limited 

(Continued  on  Page  14) 


"With  Compound  Gear  and  Brake  Attachment" 

For  hoisting  or  lowering  ash  cans,  kegs,  barrels,  cakes  of  ice,  etc.,  between 
cellar  and  sidewalk,  there  is  no  known  contrivance  that  will  do  the  work 
so  economically,  so  speedily,  so  safely,  as 

The  G.  &  G.  Telescopic  Hoist 


(PATENTED) 


€  When  not  in  use,  no  part  shows  above  side- 
walk. 

C  The  operator  when  using  hoist,  stands  on  the 
sidewalk,  thus  protecting  the  public  against  fall- 
ing into  shaft,  and  avoiding  danger  of  injury  to 
himself  by  the  falling  of  a  heavy  load. 

Cj  With  this  hoist,  one  man  can  raise  a  maximum 
of  500  lbs.  at  a  speed  of  30  feet  per  minute. 


Very 


•J  Exceptionally  strong  in  construction, 
rigid  when  erected. 

•I  The  powerful  all-steel  brake  attachment,  per- 
mits perfect  control  when  lowering  heavy  loads. 

^  Very  easy  to  erect  and  takes  up  practically  no 
room  in  the  basement. 

€|]  Adaptable  to  any  building — old  or  new. 


Made  in  Canada  for 
Canadian  installations. 


B.  &  S.  H  Thompson  &  Co.,  Ltd. 

Agents  for  Quebec 
Montreal 

Black  Building  Supply  Co.,  Ltd. 

Agents  for  Ontario 
Toronto 

Wm.  N.  O'NeilCc.Ltd. 

Agents  for  British  Columbia 
Vancouver 


Write  to  nearest  Agent  for 
illustrated  booklet  and  prices. 

Gillis  &  Geoghegan 

549  West  Broadway 

New  York 

W.  T.  Grose 

Agents  for  Manitoba,  Saskatchewan,  Alberta 
Winnipeg 
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Warren 

Cast 
Iron 
Pipe 


Your  requirements  can  be  filled 
and  your  specifications  carried  out 
to  the  letter  whether  they  be  for 
standard  or  specials  in  cast  iron 
pipe. 

Large  stocks  always  carried  on  hand. 
Prompt  shipments. 

Warren  Foundry 

and  Machine  Co. 

11  Broadway  -         NEW  YORK 


Woodhouse  Chains  for  Contractors 
and  Engineers  have  a  great  record 

Thousands  of  experiments  covering  a 
term  of  many  years,  working  in  rock, 
gravel,  coal  banks  —  in  construction 
work  of  a  hundred  different  sorts — have 
demonstrated  one  great  truth: 

That  Woodhouse  Chains  are  Best 
by  test  and  enduringly  satisfactory 

They're  made  from  specially-rolled, 
double-refined  iron  of  the  finest  pos- 
sible quality  for  their  special  require- 
ments. They  stand  a  lot  of  terrific 
usage  and  while  they  do  break  and  wear 
out,  the  book  of  costs  shows  that  the 
chain  expense  of  those  who  use  them  is 
lessened  after  Woodhouse  Chains  are 
adopted. 

Send  for  catalogue  and  prices 

Woodhouse  Chain  Co.,  Trenton,  n.  J. 

Specialists  in  Crane,  Cable,  Conveyor,  Dredge,  Steam  Shovel,  Block 
and  other  chains,  standard  measurements  or  made  to  measure. 


Macadam  Roads 


must  be  built 
of  a 

Tough 
Stone 


that 
will  cement 

WE  HAVE  IT 


The  Hagersville  Contracting  Company,  Limited 

Hagersville  -  Ont. 


«4 
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dealing  Apparatus 

I  MMuian  lluiralo  l'oige  Co. 
Canadian  buocco  Co. 
Slicltlum  Limned 
SlUTtevanl  Co.  ol  Can.,  Ltd.,  U.  F. 

Hoitts 

liealty  &  Sons,  M. 
Gooid,  Miapley  &  Muir  Co. 
North  ern   Crane  Works 

Hoisting  Engines 
Ucatty  &  Sons,  M. 
Cana<iian    Allis-Chalmers,  Ltd. 
Hopkins  &  Co.,  F.  II. 

Hydrants 

Canada  Iron  Corporation 
Gal  lsliorc-'l  hoinson  Pipe  Co. 
Kerr  Engine  Company 

Industrial  Cars 

Hopkins  &  Co.,  F.  H. 

Insulating  Compounds 

Can.  H.  W.  Johns-Manville  Co., 
Ltd. 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Interior  Finish  and  Doors 

Canada  Office  &  School  Fur.  Co. 
Rhodes  Curry  &  Company 

Jib  Cranes  (all  kinds) 

Ilrown  Hoisting  Machinery  Co. 
Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Kilns 

Canadian  Buffalo  Forge  Co. 
Sheldons  Limited 
Sturtcvant  Co.  of  Can.  Ltd.,  B.  F. 
Canadian  Sirocco  Company 

Kyanized  Spruce 

Berlin   Mills  Company 


Lime 

Dominion  Lime  Company 
Jamieson  Lime  Company 
Ontario   Lime  Company,  Ltd. 
Standard  White  Lime  C». 

Lighting  and  Pumping  Installations 

Can.  H.  W.  Johns-Manville  Co., 
Ltd. 

Locomotives 

lioving  Company  of  Canada 
Canadian    Allis-Chalmers,  Ltd. 
Canadian  Locomotive  Company 
Montreal   Locomotive  Works 
Mussens  Limited 


Metal  Lath 

Greening  Wire  Co.,  B. 
Metallic  Roofing  Co. 
Noble,  C.  W. 
Pedlar    People  Limited. 
Steel  &  Radiation  Ltd. 
Trussed  Concrete  Steel  Co. 


Metallic  Roofing 
Sarnia  Metal  Products  Co. 


Meters,  Electrical 

Ferranti   Electrical  Mfg.  Co. 
Canadian    Allis-Chalmers,  Ltd. 


Mechanical  Draft  Apparatus 

Sturtevant  Co.  of  Can.  Ltd.  B.  F. 


Meters,  Water 

McDougall  Caledonian  Iron  Wks 
Neptune  Meter  Co. 


Overhead  Runways 

Brown  Hoisting  Machinery  Co. 
Morris  Crane  &  Hoist  Co.,  Her- 
bert. 


Paints  and  Varnishes 
Dominion  Paint  Works 
Hopkins  &  Co.,  F.  H. 


Paving  and  Paving  Materials 
Asphalt  &  Supply  Co. 
Aztec  Oil  Asphalt  Co. 
Bessemer  Limestone  Co. 
Baker  Co.,  R.  D. 
Barber  Asphalt   Paving  Co. 
Dunn  Wire- Cut -Lug   Brick  Co. 
Ontario  Asphalt  Block  Co. 
Paterson  Mfg.  Co.,  B. 


Pipe  (Concrete,  Iron  and  Wood) 

American  Spiral  Pipe  Works 
Canadian  Allis-Chalmers,  Ltd. 
Canadian  Pipe  Co. 
Canadian  Equipment  Co. 
Dominion  Concrete  Co. 
Gartshoi  e-Thomson  Pipe  Co. 
National  Concrete  Mfg.  Co. 
National  Iron  Works 
National  Pipe  &  Foundry  Co. 
Pacific  Coast  Pipe  Co. 
Piggott  &  Co.,  Thos. 
United  States  Cast  Iron  Pipe  Co. 
Vancouver    Wood   Pipe   &  Tank 

Company. 
Warren  Foundry  &  Machine  Co. 


Paints  (Bridge  and  Structural  Iron 
and  Pipe  Coating) 
Dominion   Paint  Works 


Perforated  Metals 

Canada  Wire  &  Iron  Goods  Co. 
Greening  Wire  Co.,  B. 


Pipe  Machinery 

Sutcliffe,  Speakman  &  Co. 


Pile  Driving  Machinery 

American  Hoist  &  Derrick  Co. 

Beatty  &  Sons,  M. 

Browning  Company 

Brown   Hoisting  Machinery  Co. 

Canadian    Ingersoll-Kand  Co. 

Hopkins  &  Co.,  F.  H. 

Lecky  &  Collis 

Pipe  Fittings  and  Flanges 

Pittsburgh     Valve,     Foundry  & 
Construction  Company 

Plumbing  Supplies 
Mueller  Mfg.  Co.,  H. 

Planing  Mill  Exhausters 

Canadian   liurfalo  Forge  Co. 
Sheldons  Limited 
Canadian  Sirocco  Co. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 


Plaster 

Albert  Mfg.  Company 
Britnell  &  Company 
Can.  H.  W.  Johns-Manville  Co., 
Ltd. 


Plate  Glass 

Excelsior  Plate  Glass  Co. 
Pilkington  Bros. 

(Continued  on  page  16) 


Easy  to  Haul 
Easy  to  Instal 


M 


UNICIPALITIES  will  find  it 
convenient  and  economical  to 
always  carry  a  stock  of 

Pedlar's  "Perfect"  Corrugated 

NESTABLE  CULVERTS 

Made  of  Anti-Corrosive  <fCjA'c:Ar\!> 

They  have  just  the  same  strength  as  the  rivetted  type,  and  are  29  times  as 
strong  as  a  plain,  round  pipe  of  similar  guage.  May  be  transported  with 
ease  in  an  ordinary  spring  wagon,  and  put  together  by  one  man  right  on 

the  job.  , 

The  close  nesting  of  the  sections  saves  a  considerable  amount  of  freight,  and 
all  waste  is  done  away  with  because  the  nestable  culvert  can  be  stopped  off 
at  any  section  (about        feet  in  length). 

PEDLAR'S  PERFECT  RIVETTED  Culverts  are  made  .  from   the  same 


36  PEDLAR  <fc^Nit^5l>  CULVERT 
Used  as  Town  Sewer  at  Oshewa 

special  metal,  and  have  been  installed  by  many  Municipalities,  County  Boards,  and  Railroad  Companies  with  complete 


success. 


Write  for  Catalogue  "  C.  R." 


The  PEDLAR  PEOPLE,  Limited 

Executive  Office  and  Factories 

OSHAWA,      -  ONTARIO 

Branches  at:  Montreal,  Toronto,  Winnipeg,  Ottawa,  London,  Chatham,  Vancouver,  Calgary,  Edmonton,  Lethbridge.  Regina, 

M  >o«e  Jaw,  Sudbury.  Quebec,  St.  John,  N.  B    and  Halifax 
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Storage  Bins,  Capacity  2000  Tons 


Crushed 
Stone 

All  Sizes 

Large  stock  of  clean 
stone  on  hand  ready 
to  ship 

Best  by  Test  for  road 
and   concrete  work 


Canada  Crushed  Stone  Corporation,  Limited 

Dundas  m  Ontario 


tatton  of  Canadian  Pacific  Railway  Terminals.  TORONTO 

Because  Architects  and  Engineers 
know 

it's  "A  LITTLE  BETTER" 


WHY? 


Structural  Steel  painted  with 

"SUPERIOR  GRAPHITE  PAINT" 

DOMINION  PAINT  WORKS,  Limited 
WALKERVILLE,  ONT. 


TORON TO 
WIISNIPFC. 


MONTR  V  \  I 
VANCOUVER 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS— Continued 


Pneumatic  Machinery 

v  tltadian   Ingeisoll  Kand  Co. 


Pumps  and  Pumping  Machinery 

Beattj  &  Suns,  M. 

Boving  Company  of  Canada 

Canadian   Allis-Chalmei  t,  Ltd. 

i.  anadian  ltullalo  forge  Co. 

Canadian  Ingei  soli- Kand  Co. 

Canadian  Siiocco  Co. 

Cook,  A.  D. 

llamilion  Mfg.   Co.,  Win. 

Hopkins  &  Co.,  F.  H. 

Inglis  &  Company,  John 

Laurie  Company,  E. 

McDougall  Caledonian  lion  Wki. 

Moms  Machine  Works. 

Smart-Turner  Machine  Co. 

Mussens  Limited 

Ontario  Wind  Eng.  &  Pump  Co. 

Kock  &  Power  Machinery 


Portable  Track 
liechtels  Limited 


Pulleyi 

SutclitTe,  Speakman  &  Co. 


Plug  Drillers 

Canadian  IngersollRand  Co. 


Power  Engines 

Inglis  Company,  John 
Jenckes  Machine  Company 
Canadian  AllisChalmers,  Ltd. 


Quarry  Machinery 

Canadian  Allis-Chalmeri,  Ltd. 
Canadian  Ingersoll  Rand  Co. 
Hopkins  &  Co.,  F.  H. 
ic-nckcs  Alachine  Company 
Lecky  &  Collis 
George  Anderson  &  Co. 
Goodwin,  Barsby  &  Company 
Rock  &  Power  Machinery,  Ltd. 


Railway  Supplies 

Can    H.  W.  Johns-Manville  Co., 
Ltd. 

Gartshore,  John  J. 
Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 
Mussens  Limited 


Reinforcements,  Concrete  &  Steel 

llrown   Hoisting  Machinery  Co. 
Burlington  Steel  Company 
Canada  Wire  &  Iron  Goods  Co. 
Dominion  Iron  &  Steel  Co. 
Greening  Wire  Co.,  B. 
Pedlar   People  Limited. 
Steel  &  Radiation  Ltd. 
Trussed  Concrete  Steel  Co. 
Turner,  C.  A.  P. 


Radial  Brick  Chimneya 
H.  R.  Heinicke  Inc. 

Refrigeration  Machinery 

Equipment  &  Supplies,  Limited 
Keiths  Limited 

Road  Asphalt 
Asphalt  &  Supply  Co. 
Barber  Asphalt  Paving  Co. 

Road  Machinery 
Exeter  Mfg.  Co.,  Ltd. 
Gennral  Car  &  Macb.  Works 

Hopkins  &  Co.,  F.  H. 

Jenckes  Machine  Company 

Lecky  &  Colli* 

Morrison  &  Co.,  T.  A. 

Mussens  Limited 

Western  Wheeled  Scraper  Co. 

Revolving  Stone  Screens 

Goodwin,  Barsby  &  Company 
Greening  Wire  Co.,  B. 
Jenckes  Machine  Company 


Roof  Glaxinf 

Hope  ft  Sons,  Henry 


Roofing  Material 

Asbestos  Mfg.  Company 

Bird  &  Son 

i  .in.   11.  W.  Johns-Manville  Co., 
Ltd. 

Can.  Supply  &  Contracting  Co. 
Noble,  Clarence  W. 
Paterson  Mfg.  Co., 
Pedlar  People,  Limited 


Safes  and  Vaults 
Taylor,  J.  &  J. 

Sand  and  Gravel 

York  Sand  and  Gravel  Co. 

Screens 

Canada  Wire  &  Iron  Goods  Co. 
Goodwin,  Barsby  &  Company 
Greening  Wire   Mfg.   Co.,  B. 


Sewer  Pipe 

Britnell   &  Company 
Canada  lion  Corporation 
Dominion  Sewer  Pipe  Co. 
Gartshore  Thomson  Pipe  Co. 
National  Iron  Works 
Ontario  Lime  Co.,  Ltd. 
Ontario  Sewer  Pipe  Co. 
Smyth  &  Ryan 
Standard  Clay  Products  Ltd. 

Sewer  Trenching 

Lecky  &  Collis  # 

Shovels  (Steam) 
Browning  Co. 
Beatty  &  Sons,  M. 
Canadian  Allis  Chalmers,  Ltd. 
Canadian  Equipment  Co. 
Hopkins  &  Co.,  F.  H. 
Montreal  Locomotive  Works 
Mussens  Limited 
Rock  &  Power  Machinery,  Ltd. 
I  hew  Automatic  Shovel  Co. 

Skylights 

Hope  &  Sons,  Henry 

Smoke  Stacks 

Chicago  Bridge  &  Iron  Works 
DesMoines  Bridge  &  Iron  Co. 
Hamilton  Mfg.  Co.,  Wm. 
MacKinnon,  Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Pittsburgh-DesMoines  Steel  Co. 

Sprinkler  Systems 
Keiths  Limited 

Steam  Apparatus  and  Specialties 

Canadian   Buffalo   Forge  Co. 
Pittsburgh    Valve,    Foundry  and 

Construction  Company 
Sheldons  Limited 


Steam  Engines 

Sturtevant  Co.  of  Can.  Ltd.  B.  F. 

Steam  Turbines 

Canadian  Allis  Chalmers,  Ltd. 
McDougall  Caledonian  Iron  Wks. 
Sturtevant  Co.  of  Can.  Ltd.  B.  F. 


Steel  Bars 

Burlington  Steel  Company 
Dominion  Iron  &  Steel  Co. 

Hopkins  &  Co.,  F.  H. 
Steel  &  Radiation,  Ltd. 
Trussed  Concrete  Steel  Co. 


Steel 

Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 

Steel  Concrete  Sidewalk  Forms. 
Malone  Steel  Concrete  Form  Co. 


Steel  Pipe 

Page-Hersey  Iron  Tube  &  Lead 
Co.,  Ltd. 


Sound  Deadening 
Cabot,  Inc.,  Samuel 
Can.   H.   W.  Johns-Manville  Co., 
Ltd. 


Stains,  Shingles,  Cement  &  Brick 
Cabot,  Inc.,  Samuel 


Stair  Builders 

McGregor  &  Mclntyre 


Steel  Castings 

Electric  Steel   &  Metals  Co. 


Steel  Sash 

Hope  &  Sons,  Henry 


Stone 

Britnell  &  Company 
Contractors'  Supply  Company 
Hagersville  Contracting  Co. 
Morrison  &  Co.,  T.  A. 
Queenstown  Quarry  Co. 
Rogers  Supply  Company 
Sackville  Freestone  Company 
Smyth  &  Ryan 


Stone  Saws 

Anderson,  Geo. 


Structural  Iron  and  Steel 
Burlington  Steel  Company 
Canadian  Allis-Chalmers,  Ltd. 
Chicago  Bridge  &  Iron  Works 
DesMoines  Bridge  &  Iron  Co. 
Dominion  Bridge  Company 
Hamilton  Bridge  Works  Co. 
Mackinnon  Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
McGregor  &  Mclntyre 
Pittsburgh-DesMoines   Steel  Co. 
Reid  &  Brown 
Structural  Steel  Company 
Standard  Steel  Construction  Co. 
Toronto  Structural  Steel  Co. 


Submarine  Drills 
Lecky  &  Collis 

Swinging  Gears 

Dake  Engine  Company 


Tanks  and  Stand  Pipes 

Chicago  Bridge  &  Iron  Works 
Goold,  Shapley  &  Muir  Co. 
Hamilton  Mfg.  Co.,  Wm. 
Inglis,  John 
Jenckes  Machine  Co. 
Manitoba  Bridge  &  Iron  Works 
Marsh  &  Henthorn 
McDougall  Caledonian  Iron  Wks. 
MacKinnon,  Holmes  &  Co. 
Ontario  Wind  Eng.  &  Pump  Co. 
Piggott  &  Co.,  Thos. 
Pittsburgh-DesMoines   Steel  Co. 
Vancouver   Wood    Pipe   &  Tank 

Company 
Walsh  Plate  and  Structural  Wks. 


Tarring   Machinery  ' 

Taroads   Syndicate  Ltd. 

Telescopic  Hoists 

Black  Building  Supply  Co. 
Gillis  &  Geoghegan 

Terra  Cotta 

Northwestern  Terra  Cotta  Co. 


Testing  and  Inspecting  Bureau 
Hunt  &  Co.,  Robt.  W. 

Tile  Machinery 

SutclifTe,   Speakman   &  Co. 


Towers 

Goold,  Shapley  &  Muir  Co. 

Track  Systems  (Hand,  Power  and 
Electric) 

Brown  Hoisting  Machinery  Co. 

Morris  Crane  &.  Hoist  Co.,  Her- 
bert 


Valves 

Canadian  Allis  Chalmers,  Ltd. 
Canada  Iron  Corporation 
Gartshoi  e-Thomson  Pipe  Co. 
Golden  Anderson  Valve  Co. 
Kerr  Engine  Company 
Pittsburgh     Valve,     Foundry  & 
Construction  Company 


Ventilating  &  Heating  Apparatus 

Canadian  Buffalo  Forge  Co. 
Canadian  Sirocco  Company 
Sheldons  Limited 
Sturtevant  Co.  of  Can.  Ltd.  B.  F. 


Varnishes — Insulating 

Standard  Underground  Cable  Co 
of  Canada,  Ltd. 


Wall  Board 
Bird  &  Son 

Waterproofing 

Cabot  Inc.,  Samuel 
Can.  H.  W.  Johns-Manville  Co., 
Ltd. 

Can.  Supply  &  Contracting  Co. 
Ceresit   Waterproofing  Co. 
Wadsworth  Howland  &  Co.,  Inc. 

Water  Level  Apparatus 
Gent  &  Company 

Water  Softeners  and  Filters 
American  Water  Softener  Co. 
Equipment  &  Supplies,  Limited 
Manitoba  Bridge  &  Iron  Works 

Water  Tapping  Machine 
Mueller  Mfg.  Co.,  H. 

Water  Turbines 

Canadian  Allis  Chalmers,  Ltd. 
Boving  Company  of  Canada 
Hamilton  Mfg.  Co.,  Wm. 
McDougall  Caledonian  Iron  Wk». 

Well  Drilling  Machinery 

Armstrong  Manufacturing  Co. 

Wire  Glass 

Pilkington  Bros. 


Wires  and  Cables 

Canada  Wire  &  Cable  Co. 
Northern  Electric  Co. 
Standard  Underground  Cable  Co 
of  Canada,  Limited 


Wire  Guards  and  Screens 

Canada  Wire  &  Iron  Goods  Co. 
Greening  Wire  Co.,  B. 


Wire  Rope 

Canada  Wire  &  Cable  Co. 
Dominion  Wire  Rope  Co.,  Ltd. 
Greening  Wire  Co.,  B. 
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Presert/es  Roads 
Prevents  Dust- 


66 Has  added  years 
to  the  life  of  the  street 

MANY  progressive  Canadian  towns  have 
found  that  ordinary  macadam  is  unsatis- 
factory under  automobile  traffic,  hut  that 
its  resistance  to  wear  can  he  much  improved  hy 
the  use  of  "Tarvia  B".  This  material  has  been 
used  on  plain  macadam  and  on  streets  which  were 
btlilt  with  tar  hinder  and  needed  touching  up. 

Mr.  \V.  A.  Tom,  Rei  ve  of  Collingwood,  writi.s: 

Collingwood,  April  18th,  1014, 
The  Paterson  Mfg.  Co.,  Ltd., 

Toronto,  Out. 
Dear  Sirs:  Last  year  the  town  of  Col- 
lingwood  purchased  a  tank  car  of  "Tarvia 
15"  and  applied  same  on  I  lurontario 
Street,  early  in  summer.  The  single  ap- 
plication kept  the  street  in  excellent 
shape  during  the  entire  season;  it  has 
added  years  to  the  life  of  the  street,  no 


Hurontario  Street.  CollinKwood. 
Ontario.  Canada. 
Treated  with  "Tarvia  B". 


9) 


mud.  no  dust,  and  clean  in  wet  weather. 
We  arc  going  to  use  more  of  it  this  year. 
All  arc  in  favor  of  it.    Yours  very  truly, 
(Signed)  W.  A.  TOM,  Reeve, 

Collingwood. 

"Tarvia  B"  is  a  special  preparation  of  coal  tar. 
which  may  he  applied  to  the  road  cither  by  hand 
or  from  some  form  of  modern  power  sprinkler. 
The  T  arvia  percolates  into  the  surface  and  hard- 
ens, forming  a  tough  surface  hinder.  The  treated 
surface  sheds  water,  resists  raveling  and  auto- 
mobile traffic,  and  prevents  the  formation  of  dust. 
As  a  method  of  maintenance,  periodical  treat- 
ment with  "Tarvia  B"  is  inexpensive  and  highly 
satisfactory. 

A  mure  thorough  method  of  preserving  roads  is 
to  build  them  with  Tarvia  throughout,- in  which 
case  the  denser  grades  of  Tarvia  are  used. 


Booklet  on  request.     Address  our  nearest  offict. 

THE    PATERSON    MANUFACTURING    COMPANY,  LIMITKP 

MONTHKAI.  rOaOMTO  WINNIfKn  VAN'COl' VKN 

TH  E  C  \  K  R  I  TTF-I'ATF  KSO  N  MANUFACTURING  CO.,  LIMITFP 

BT.  JOHN.  N.  II.  KALIFAX,  N.  H.  „■„....,.    v  M 
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ALPHABETICAL  LIST  OF  ADVERTISERS 


Abram  Cement  Tool  Company    24 

Aikcnheail  Architectural  Metal  Works  

Aikenheatl   Hardware  Company    78 

Alabastinc  llaulmortar  Company   76 

Albert   Manufactui ing  Company    70 

Ameiican  Enameled  Brick  &  1  ile  Co   85 

American   Moist  &   Derrick  Co   2 

American  Water  Softener  Company   

Anderson  &  Co.,  Limited,  George  

Angiitis  Limited   88 

Armstrong    Manufacturing   Co   23 

Asbestos  Manufacturing  Company  

Asphalt  &  Supply  Company   24 

Ault  &  Wiborg  Company    "9 


Bcatty  &  Sons,  Limited,  M   69 

nechtels  Limited  

nerlin  Mills  Company  

Rlack  Itirilding  Supply  Company   12 

Roving  Company  of  Canada  

Bowman  &  Connor   88 

Bradford   Pressed   Rrick  Company   

Rremner  Limited.  Alex   71 

Rritnell  &  Company,  Limited   79 

Brown  Hoisting  Machinery  Company   87 

Browning  Company   77 

Burlington  Steel  Company   25 


Cabot,  Incorporated,  Samuel  

Canada  Crusned  Stone  Corporation   15 

Canada  Iron  Corporation  Limited   81 

Canada  Wire  &  Cable  Company   71 

Canada  Wire  &  Iron  Goods  Compny   ...    .  77 

Canadian  Allis-Chalmers   82 

Canadian  Bridge  Company   S9 

Canadian    Buffalo    Forge   Company    9t) 

Canadian  Consolidated  Rubber  Co   3 

Canadian   Equipment  Co  

Canadian    Ingersoll-Rand  Company   

Canadian    H.    W.   Johns-Manville   Co.,  Ltd. 

Canadian   Locomotive  Company   11 

Canadian  Office  School  Furniture  Co  

Canadian  Pipe  Company,  Limited   80 

Canadian  Sirocco  Company    71 

Canadian  Stewart  Company   24 

Cape  &  Company,  Ltd.,  E.  G.  M  28-88 

Cement  Gun  Company  

Ceresit  Waterproofing  Company  

Chelsea   Elevator  Company   71 

Chicago  Bridge  &  Iron  Works   . .-   77 

Chipman  &  Power  ...   88 

Conduits  Company,  Limited   81 

Consolidated  Plate  Glass  Company  

Cook,  A.  D  

Crossley  Machine  Company  


Dake  Eneine  Company    SI 

Dennis  Wire  &  Iron  Works  Company  ....  72 

Deere  Plow  Company,  John  

DesMoines  Bridge  &  Iron  Co   84 

Dickson  Bridge  Works   30 

Dietrich,  Limited   88 

Dominion  Architectural  Iron  Works   27 

Dominion  Belting  Company   27 

Dominion  Bridge  Company  

Dominion  Concrete  Company  .  . .    79 

Dominion  Engineering  &  Inspection  Co.  ...  88 

Dominion  Iron  &  Steel  Company   W) 

Dominion   Lime  Company   87 

Dominion  Paint  Works   15 

Dominion  Sewer  Pipe  Company   20 


Gait  Engineering  Company,  John   88 

Gartshore,  John  J  

Gar  t shore -Thompson  Pipe  &  Foundry  Co.   ..  85 

Gent  St  Company   20 

Cillis  &  Geogliegan                                       '..  12 

Goodwin  Barsby  &  Company   79 

Goodyear  Tire  &   Rubber  Co  

Goold,  Shapley  &  Muir  Company   73 

Greening  Wire  &  Mfg.  Company  


llagcrsville  Contracting  Company   .  13 

Hamilton   Bridge  Works  Co,   83 

Hamilton   Mfg.   Company,   Wm   90 

Hamilton,  S.  W   88 

Harbour  Brick  Company  

Heinicke  Company,  H.  R   83 

Hepburn,  John  T.,  Limited   25 

Hope  &   Son  of  Canada,   Ltd.,  Henry    ....  84 

Hopkins  &  Company,  F.  H  

Hull  Iron  &  Steel  Foundries  

Hunt  &  Company,  Robert  W  

Hydraulic  Press  Brick  Company   


Inglis  Company,  John    07 


Jenckes  Machine  Company 


Keiths  Limited  

Kerr  Engine  Company,  Limited 


78 
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Laurie  Company,  E  

Laurie  &  Lamb  

Lea,  R.  S   88 

Lecky  &  Collis   19 

Lightfoot,  Stanley   88 

London  Concrete  Machinery  Company  ....  11 
Luxfer  Prism  Company  


MacArthur    Concrete     Pile     &  Foundation 

Company  28-29 

MacKinnon  Holmes  &  Company   70 

MacLean  Daily   Reports    ...    ...  . 

Malone  Steel  Concrete  Form  Co   20 

Maloney,  John   81 

Manitoba    Bridge   Works    Co.    ...    ...    ....  30 

Maritime  Bridge  Company    89 

Marsh  &  Henthorn,  Limited   70 

McDougall,  Geo.  K   S8 

McDougall  Caledonian   Iron   Works  Co.    ...  74 

McGregor  &  Mclntyre                                 ...  S9 

McKinnon   Chain   Company   73 

McNally  &  Company,  W   79 

Meadows,  George  B   73 

Metallic  Roofing  Co   73 

Miller  &  Company,  Geo.  M   88 

Mills  Bros  

Montreal  Locomotive  Works,   Limited   . .  .  . 

Morris  Machine   Works   22 

Morris  Crane  &  Hoist  Co.,  Herbert  ...    ...  90 

Morrison  &  Company,  T.  A   88 

Mueller  Mfg.  Company,  H   86 

Alussens   Limited    4-5 


Ontario  Asphalt  Block  Co.,  Ltd   83 

Ontario  Sewer  Pipe  Compaiy   21 

Orpen  Conduit  Company  

Pacific  Coast  Pipe  Company   1 

Page-Hersey  Company   84 

Page  Wire  Fence  Co  

Baler  son  Manufacturing  Company   IT 

Pedlar  People   14 

Pilkington  Bros  

Piggott  &  Company,  Limited,  Thos  

Piltsburgh-DesMoines  Steel  Co   S4 

Pittsburgh    Valve,    Foundry    &  Construction 

Company    77 

Power  &  Son  

Pullar  Company,  H.  B   SS 


9      Queenstown   Quarry  Company 


81 


Radigan,  John    

Railway  &  Contractors  Supply  Co   70 

Reid  &  Brown   88 

Ric-wiL  Underground  Pipe  Covering  Co.    . .  71 

Richardson,  Simaid  &  Co   29 

R.  I.  W.  Damp  Resisting  Paint  Co   19 

Rogers  Supply  Company   22 

Royce  Limited   80 

Russel  Shale  Bricks   83 


Sackville  Freestone  Co.  ...    74 

Sarnia  Metal  Products  Co  

Sheldons  Limited  

Simplex  Construction  Co   7 

Smart-Turner  Machine  Company  

Smyth  &  Ryan   70 

Standard  Clay   Products   Limited   21 

Standard  Steel  Construction  Co   85 

Standard  Lhiderground  Cable  Co.  of  Canada 

Standord  White  Lime  Company  

Stanley  &  Company,  W.  F  

Steel  &  Radiation   88 

Stinson-Reeb    Builders'   Supply  Co  

Storey  Pump  &  Equipment  i_o   22 

Structural   Steel   Company    85 

Sturtevant  Co.  of  Canada,  Ltd.,  B.  F  

Sudbury  Construction  Co   22 

Sun  Brick  Company  

Sutcliffe  Speakman  &  Company    <> 


Taroads  Syndicate  Limited  

Taylor,  J.  &  J   . 

1  hew  Automatic  Shovel  Co   211 

Toronto  Plate  Glass  Importing  Co  

Toronto  Structural  Steel  Company   85 

Trussed  Concrete  Steel  Company   22 

Turnbull  Elevator  Company   10 

Tyrell,  H.  G   .."  km 


United  States  Cast  Iron  Pipe  Company 


Vancouver  Wood  Pipe  &  Tank  Company 
verMehr  Engineering  Co.,  John  


85 


Electric  Steel  &  Metal  Company   78 

Estey   Bros  : 

Excelsior  Plate  Glass  Company   27 

Feather  and  Roadhouse   24 


Napanee  Iron  Works  

National    Builders    Supply    &    Enamel  Con- 
crete Brick  Company   75 

National  Concrete  Mfg.  Co  

National  Iron  Works  Limited   1  81 

Neptune  Meter  Company  >  .  .  .  89 

Noble,  Clarence  W  

Northern   Electric  Company   ...    91 

Northwestern  Terra  Cotta  Company   10 

Nova  Scotia  Steel  &  Coal  Co  


Wadsworth  Uowland  &  Co.,  Inc. 
Warren  Foundry  &  Machine  Co. 

Wells  &  Gray  

Woodhouse  Chain  Works  


13 

s 

13 


York  Sand  &  Gravel  Company 


Our  advertisers  represent  the  most  progressive  manufacturers  and  dealers.  Make 
your  purchases  of  them.   Give  your  business  to  the  man  who  is  enterpris- 
ing enough  to  spend  money  and  time  to  get  in  touch  with  you. 
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66  Years 
of  Knowing 
How 

WATERPROOFED 

Against  8  feet  Head  Pressure  with 

1  Inch  Toxemented  Mortar 

and 

Guaranteed  Watertight 

for  5  Years 


JUST 
THINK 
OF  IT 


Gate  House,  General  Stores  anil  .Ambulance  Room.  Canadian  Vickers.  Limited.  Montreal 
I    Pringle  &  Son.  Limited,  Lnftineers  E.  G.  M.  Cape  &  Co  .  l  imited.  General  Contractors 

Waterproofed  by  Dartnell,  Limited,  8  Heaver  Hall  Sq.,  Montreal 

Kastern  I )istrihutors  for  I'och  Hros.  Materials 


"R.  I.  W."  DAMP  RESISTING  PAINT  CO. 

■  IOUI  BROS  IM  IMH)  Of  fir  a  and  Factory:  Oakvillr.  Ont. 

DISTRIBUTORS   Black  Building  SapplyCo*  Limited,  Toronto  Wnatern  Paint  Co..  Winnipeg 


Oartnrll,  limited,  Montrrnl 


Canadian  BqulpmOBt  A  Supply  Co.,  Limited,  Calgary  and  Fdmonton 
Write  nr  ueii  distribute!  for  full  information. 
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Malone  "Complete  Finish" 
Steel  Concrete  Sidewalk  Forms 

Eliminate  lumber  costs,  reduce  labor  expense.  Continuous 
and  complete  operation  in  furnishing,  removing  and  replacing. 
Adaptable  to  any  surface  conditions.  Adjustable  to  any 
width.  Indestructible  and  independent  of  any  weather 
conditions. 

THE  MALONE  STEEL  CONCRETE  FORM  CO. 

Canadian  Representative  : 

A.  E.  Patton,     77  Somerville  Ave.,  Montreal 

Write  for  price*  and  particulars. 


SWANSEA 

Salt  Glazed  and  Vitrified 

SEWER  PIPES 


MBHfl 


THE 

OMINIOK 

SEWER 

Co. 
SWANSEA 


True  to  Size. 
Impervious  to  Water. 

Sizes  manufactured  and  al- 
ways in  stock  4  in.  to  24  in. 


Ask  for  Price  List 
and  Discounts. 


also 

Chimney  Tops 
Flue  Lining's 
Wall  Coping 
Culvert  Pipe 
Inverts 

Telephone  (Toronto  Connection) 
Park  1809 


The  Dominion  Sewer  Pipe  Co. 

(The  Independent  Co.)  Limited 

SWANSEA  (near  Toronto) 


The  Thew  Steam  Shovel  Will  Save  You  Time,  Trouble  and  Money 


Type  O  Thew  on  Road  Grading 


The  use  of  a  Thew  Automatic  Steam  Shovel 
will  effect  an  immense  saving  in  labor. 

The  output  is  limited  only  by  the  facilities 
provided  to  cart  it  away. 

The  Type  O  Thew  shown  in  the  cut  loaded 
1,965  cu.  yds.  in  7  ten-hour  days. 

Another  Type  O  Thew  in  a  6  ft.  cut  averaged 
578  cu.  yds.  during  the  month  of  April. 

Another  Type  O  Thew  in  a  gravel  pit  loaded 
5,182  cu.  yds.  in  lx/2  ten-hour  days — an  average 
of  76  cu.  yds.  per  hour. 

Another  Type  O  in  a  15-inch  cut  averaged 
314  lineal  feet,  amounting  to  292  cu.  yds.  per 
9-hour  day  for  23  days. 

Another  Type  O  in  a  10-inch  cut  excavated 
1,788  lineal  feet  in  6  ten-hour  days — amount- 
ing to  1,455  cu.  yds. — an  average  of  242  cu. 
yds.  per  10-hour  day. 

USE  A  THEW— IT  PAYS. 

Write  for  Catalogue  and  Full  Information. 


The  Thew  Automatic  Shovel  Company, 


Lorain,  Ohio 
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Sewer 
Pipes 

High  Grade  Salt  Glazed  Vitrified  Sewer  Pipes  and  connections 
are  a  specialty  with  us.  We  also  manufacture  culvert  pipes, 
inverts,  flue  linings,  stove  linings,  fire  bricks,  locomotive  blocks, 
gulley  traps,  range  bricks,  cupola  linings,  wall  coping  and  all  kinds 
of  vitrified  and  fire  clay  goods.     Prompt  shipments  on  all  goods. 

Vitrified  Hollow  Building  Blocks 

"MADE  IN  CANADA  " 

Standard  Clay  Products  Limited 

three  sewer  pipe  factories:    St.  Johns,  P.  Q.,  and  New  Glasgow,  N.  S. 

ALSO   FIRE  CLAY  FACTORY  AT  ST.   JOHNS,    P.  Q. 


Mimico  Sewer  Pipe 

VITRIFIED  AND  SALT-GLAZED 

IS, 

By  Actual  Tests  Made  This  Year  in  Kansas  City,  Mo., 

The  Superior  of  Nearly  Every  Brand  of  Sewer  Pipe 

Made  on  This  Continent 

il   is  something  to  know   that   you  arc  not  making  a  sacrifice  for  sentiment's  sake  when 
purchasing  sewer  pipe 

MADE  IN  CANADA 

on  are  getting  an  article  that  si. mils  a  20    stronger  test  in  all  departments  than  the  average 

of  2o  different  American  makes. 

WAR  CONDITIONS 

HaVC  caused  our  ^  ankee  Cousins  tO  court  th's  market  strongly.    They  make  "pretty"  ware 
hut,    well,  sewer  pipe  is  neither  hought  nor  sold  for  inanllc-picce  decorations 

YOU  Get  the  STRONGEST  PIPE  ami  the  QUICKEST  SERVICE  from 

The  Ontario  Sewer  Pipe  Company,  Limited 

MIMICO,      -  ONT. 
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CRUSHED  STONE 

Prompt  Delivery 

Rogers  Supply  Company,  Limited 

28  King  St.  W.  TORONTO 


Morris  Split  Shell  Pumps 

For  motor  or  steam  turbine  drive, 
are  very  popular  with  pump  users 
due  to  their  efficiency  and  accessi- 
bility. 

We  also  build  the  well  known 
MORRIS  SAND  AND  CONTRACTORS' 
PUMPS 

Morris  Machine  Works 

BALDWINSV1LLE,  N.Y. 

Canadian  Sales  Agents 
Storey  Pump  &  Equipment  Co.,  Limited.,  Toronto,  Ont. 


OF  REINFORCED  CONCRETE 


Concrete 
Finishes 

Water- 
proofing 
Pastes 


STEEL  FLORETYLE 

FOR  LONG  SPAN  CONSTRUCTION 

Trussed  Concrete  Steel  Co. 

of  Canada  Limited 

Head  Offices  and  Works:     Walkerville,  Ont. 

Branches  Everywhere 


$45.  GARROW 

Contractors'  Acetylene 
Flare  Light 

The  great  feature  of  this  new 
light  is  strength  and  simplicity. 
The  light  is  constructed  of  steel 
assembled  by  the  Oxyacetylene 
Welding  Process  and  consists 
of  three  parts.  It  is  made  to 
stand  the  roughest  handling  by 
unskilled  labor  without  injury. 
A  distinct  advantage  of  the 
Garrow  Light  is  its  use  in  con- 
fined places,  such  as  tunnels, 
mines,  etc.,  without  any  danger 
from  escaping  gas.  The  Gar- 
row  Light  entirely  eliminates 
the  danger  of  gas  being  gener- 
ated faster  than  the  burner  will 
consume  it,  by  means  of  the  pat- 
ented by-pass  chamber  which 
conducts  excess  gas  to  the  pat- 
ented double  burner  and  ignites 
it  at  the  main  flame. 

$45.00  F.  O.  B.  Sudbury 

The 

Sudbury  Construction  & 
Machinery  Co.,  Ltd. 
Sudbury,  Ont. 
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When  Time  Is  Money' 
You  Take  the  Limited— Not  the  Local 


Buy  an  Armstrong  Special  Blast  Hole 
Drill.  It  works  faster,  makes  fewer  stops, 
and  saves  your  time.  Time  means  money  to 
you.  Saves  time  because  it  drills  more  hole 
in  a  given  time  than  any  other  cable  drill — 
this  is  due  to  a  special  spudding  beam 
and  motion  which  allows  both  for  longer 
strokes  and  a  greater  number.  Each  stroke  is 
unhampered,  due  to  the  free  fall  w  hich  the 
Armstrong  Special  allows  the  string  of  tools. 
There  are  few  er  stops  because  the  Armstrong 
Special  is  designed  for  rock  drilling  alone 
and  repairs  and  breakage  are  practically 
eliminated.     The  maintenance  cost  is 


lowered  because  the  whipping  of  the  cable 
is  eliminated. 

Armstrong  machines  are  equipped  with 
our  powerful  gasoline  engines,  made  in 
our  own  factory,  which  are  especially  de- 
signed for  this  machine  to  give  continuous 
and  rapid  operation.  They  are  built  with 
the  idea  that  the  operator  is  there  to  watch 
the  drilling  and  not  the  engine. 

We  could  not  afford  to  give  you  our 
guarantee  nor  put  our  name  on  the  ma- 
chine if  the  Armstrong  Special  w  ould  not 
deliver  all  that  we  claim  and  more. 


Guarantee 


We  guarantee  the  Armstrong  Special 
Blast  Hole  Drill  to  drill  more  hole  in 
a  given  time  than  any  other  cable 
dull  on  the  market,  and  we  will  write 
this  in  every  sale  contract  we  make. 


Wtile  (or  Build  in  S. 


rmstroh 

MfC  CO  WATERIOO.'OWA  U.S. 


VsK*"-  3UILT  FOR  SERVICE 

SINCI  1867 


»t<Tii  ami  I  (perl  Office: 

1 7  Bitter)  Plaea 

New  York  City 


WcMrm  lirnnch. 
3i  .1  nntl  .van  Prtlm  SU. 
Lot  Alltfrlca,  Cat. 


(  nnarlinn  Brunch: 
DrinkU  111..,  I,  No.  2.  Sn.knlu 


»4 
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"Abr«m"  Sidcwnlk  Finishing  Tool»  0T6  POld  OF  t  ll  r  Cunrnnt  e  e  t  hn  t 

ONE  m\n  can  do  more  work  wi  ii  them  than  thref  MEN  mn  do 
with  uniiimry  tools.  Tlii<  idpiiiis  if  Fitii-hci  s  trot  $4.0(i  per  riny.  yon 
nave  the  w  iiros  of  TWO  MEN.  or  98.00  per  day,  by  using  "Abr«m" 
T  ><>!-  We  positively  guarantee  this  result.  Let  us  prove  it  to 
you.  Circular. 

ABRAM  CEMENT  TOOL  CO.  105  0-$Ni>!&:  ont. 


RIVETED  TANKS 

RIVETED  PIPES 

PONTOONS 

and  other  similar  works 


Manufactured  by 


Canadian  Stewart  Co.,  L  imited 

TORONTO 


XICAN 


Delivered  to  meet  the  specifications  of  the  American  Society 
for  Municipal  Improvements,  the  Association  for  Standardizing 
Paving  Specifications  or  any  other  standard  specifications 

Purchase  MEXICAN  EAGLE  ASPHALT  because: 


1—  It  is  more  cementitious  than  other  asphalts. 

2 —  Water  will  not  readily  injure  it. 

3 —  Exposure  to  sun  and  airwill  not  cause  its  deterioration. 

4 —  It  has  great  cohesive  strength. 

5 —  It  is  more  ductile  and  flexible  than  other  asphalts. 

6 —  Shocks  will  not  crack  it.    It  is  very  malleable. 

" — We  will  supply  asphalt  having  the  proper  penetration 


for  your  needs. 

8—  It  is  best  adapted  to  Canada's  climate — will  not  mark 
in  hot  weather— nor  are  snow  or  ice  likely  to  crack  it 

9 —  It  has  over  99  per  cent,  bitumen.    Purest  on  the 
market— therefore  free  from  deleterious  matter. 

10— It  is  so  constituted  that  it  will  not  be  injured  by  the  heat 
necessarily  applied  to  melt  it  for  paving  operation. 


Samples,  prices,  analyses,  etc.,  on  request 


The  Asphalt  and  Supply  Co.,  Limited 

Sole  Canadian  Agents  for  the  Mexican  Eagle  Oil  Co.  Limited 

103-107  Board  of  Trade  Building      ::  MONTREAL 


STANDARD  FIRE-PROOF  DOORS 

[NSPBCTED  AND  LABELLED  UNDER  THE  DIRECTION  OF  THE  UNDERWRITERS'  LABORATOR- 
IES (INC.) 

SHEET  METAL  WORKERS,  SKYLIGHTS,  CORNICES  AND  WINDOWS. 
LET  US  ESTIMATE  ON  YOUR  NEXT  REQUIREMENTS. 

ALL  OUR  DOORS  AND  HARDWARE  ARE  LABELLED  BY  THE  UNDERWRITERS. 

FEATHER  &  ROADHOUSE  sheet  metal  workers 

Phone  Adelaide  2377    528  FRONT  STREET  WEST,  TORONTO 
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Results  of  3,000  Tests 

on  Rail-Steel  Reinforcing  Bars 


The  American  Society  for  Test- 
ing Materials  appointed  a  Commit- 
tee to  investigate  the  merits  of  rail 
steel  reinforcing  bars. 

Under  the  direction  of  Profes- 
sor W.  K.  Hatt,  of  Purdue  Uni- 
versity, 2,036  samples  were  collect- 
ed between  September,  1912,  and 
February,  1913. 

Upon  these  samples  2,983  tests 
were  made.  The  samples  were 
gathered  unexpectedly  from  six 
mills  and  represented  true  work- 
ing conditions. 

In  Professor  Hatt's  report  to  the 
Society  the  following  oustanding 
features  are  commended  upon: — 

I.  The  rail  steel  showed  an  ex- 


cess ductility  for  its  strength  above 
the  usual  grades  of  steel. 

2.  97  per  cent,  of  the  plain  and 
deformed  bars  under  J^-inch  bent 
cold  to  180  degrees,  and  97.6  per 
cent,  of  the  bars  %-inch  and  over 
bent  cold  to  90  degrees. 

:;.  The  material  showed  remark- 
able uniformity,  as  80  per  cent,  of 
the  bars  did  not  vary  more  than  12 
per  cent,  from  the  mean  tensile 
strength.  (Professor  Hatt  says  that 
the  variability  of  high  carbon  billet 
steel  used  for  reinforcing  bars 
should  be  known  for  comparison, 
but  unfortunately  no  such  data  was 
available).  The  veriability  of  12 
per  cent,  in  the  mean  corresponds 
favorably    with    the  specification 


limits  of  from  55,000  to  70,000 
pounds  per  square  inch  set  for  the 
tensile  strength  of  structural  steel 
reinforcing. 

4.  Professor  Hatt  says  that  it  was 
apparent  that  the  process  of  manu- 
facture had  raised  the  mechanical 
quality  of  the  material.  In  this 
connection,  it  must  be  remembered 
that  the  material  to  begin  with  was 
of  the  best,  as  rails,  of  course,  are 
always  made  of  the  highest  grade 
steel. 

We  would  be  pleased  to  submit 
i  complete  copy  of  Professor  Hatt's 
report  and  to  go  into  the  whole 
subject  in  great  detail  with  any  en- 
gineer, architect  or  contractor  who 
may  desire  further  information. 


Burlington  Steel  Co.,  Limited,  Hamilton 

Manufacturers  of  Rounds,  Squares,  Flats,  Twisted  Squares,  Angles,  Channels 
T-Bars,  Ovals,  Half  Ovals,  Half  Rounds,  Bands  and  Special  Sections 


John   T.  Hepburn 

18  to  60  Van  Home  St., 
TORONTO,  CANADA 

We  build  all  kinds  of  Cranes  for 

HAND  POWER 
ELECTRIC  POWER 
STEAM  POWER 

Brickmaking  Machinery 

Complete  Outfits  for 
Brickmakers 


HEPBURN 
Scotch  Derrick 

All   Standard  Size* 
in  Stock 
from  1  2  Ton 
upwards 


REPAIRS 
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What's  the 
Time? 

There  would  be  no  argument  on 
this  subject  if  the  "PULSYNETIC" 
Electric  Clocks  were  installed. 

They  are  invariably  correct  be- 
cause they  depend  on  the  unvary- 
ing force  of  gravity. 

Accurate  and  uniform  time  is 
shown  throughout  any  building  in 
which  they  are  installed. 

Easily  fixed,  no  winding  and  no 
skilled  attention  is  required. 

Send  for  Book  No.  5 

which  contains  fullest  information 
about  all  classes  of  Electric  Clocks. 

GENT  &  CO.,  Ltd. 

Leicester,  England 


KERR 

Gate  Valves 

and 

Fire  Hydrants 

"MADE  IN  CANADA" 


This  Plant  is  devoted  entirely  to  the  manufacture 
of  Valves  and  Hydrants  of  approved  quality  and 
design. 

Now  is  the  Time 

to  show  your  patriotism,  and  prove  to  yourself  and 
others  that  KERR  valves  and  hydrants  are  equal 
in  quality  and  workmanship,  to  any  made  elsewhere. 

Break  the  Habit 

of  buying  foreign  made  valves  and  hydrants,  and 
get  acquainted  with  our  goods,  which  you  have 
perhaps  imagined  were  not  quite  equal  to  the  for- 
eign made  article. 

Remember 

that  every  dollar  spent  in  Canada  for  Canadian  made 
goods,  is  a  contribution  towards  renewal  of  prosperous 
times,  and  the  support  of  Canadian  workmen  and  institu- 
tions. 

When  you  spend  the  dollar  with  us  you  get  full  value 
in  return. 

Write  for  our  Catalogue  No.  5. 

The  Kerr  Engine  Co.,  Limited 

WALKERVILLE,  ONTARIO 
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Looking  for  the 
"Maple  Leaf" 

Hat  Become  a  Habit  with  Sup- 
erintendents    and  Engineers. 


iiiilii  I 


The  reason  is  not  hard  to  find,  for  there  is  no  part  of 
your  Belting  system,  from  the  main  drive  to  the  smallest 
light  Belt  for  power  transmission,  where  you  will  not  get 
the  best  kinds  of  service  from 

"Maple  Leaf"  Brand 
Stitched  Cotton  Duck 
Belting. 

It  is  the  most  economical  Belt- 
ing because  it  is  durable  under 
every  condition  ;  even  where 
other  Belling  will  deteriorate 
rapidly.    It  is  water  proof. 

[l  runs  absolutely  true  on  the 

It  is  buill  of  plies  of  sele<  ted 
duck. 

Write  for  Information  and  Prices. 

DOMINION  BELTING  CO.,  LTD. 

Hamilton,  Canada 


Mi 


I 


IMPORTERS  AND  DEALERS 
in 

PLATE,   SHEET   and   FANCY  GLASS 

Excelsior  Plate  Gl  ass  Co. 

Limited 

Hanufactuvtn  °' 

MIRRORS  and  ART  GLASS 

189-191  Queen  St.  En»t,  Toronto.  Tlmm   Main  806, 


ORNAMENTAL 
IRON  WORK 


T  Pringle  &  Son.  Limited 
Engineers 


Fireproof  Partition  in  Office  Building 

Canadian  Vickers  Limited,  Montreal 

I     CM   Cane  iS  Co    I  imiU  .1 
General  Contractors 


All  Ornamental  Ironwork 
consisting  of  Stairways, 
Fireproof  Partitions,  Gates, 
Fences,  etc.,  used  in  con- 
struction of  Canadian  Vick- 
ers Works  at  Montreal  was 
Manufactured  and  Erected 
by  the 

Dominion  Architectural  Iron  Works 

Limited 

63  Dalhousie  St.,  Montreal 
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A  Good  Foundation  for  Canadian  Shipbuilding 

* 

For  the  ship-building  plant  of  Canadian  Vickers,  Limited,  a  total  of  1955  Pedestal  Piles  have  so  far  been 
driven — ship-building  slip,  747;  import  store  building,  66;  joiner  shop,  iron  work  shed,  power  house  and  ship  berth, 
''■">:;:  engine  and  boiler  shops,  589,  with  more  to  follow. 

We  are  now  at  work  on  our  fourth  consecutive  contract  for  Canadian  Vickers,  Limited,  and. have  the  fifth  in 
hand 

Ask  for  our  Handbook  No.  26,  which  will  show  you  the  how  and  the  why  of  the  Pedestal  Pile. 

Write  for  Your  Copy  Now  ! 

MacArthur  Concrete  Pile  &  Foundation  Company 

Ottawa         -         11  Pine  Street,  NEW  YORK        -  Chicago 


E.  G.  M.  Cape  &  Company 

Limited 

Engineers  and  Contractors 

Montreal  and  St.  John,  N.B. 

Head  Office:  New  Birks  Building,  Phillips  Square,  Montreal 
Contractors  for — 

Canadian  Vickers  Shops  and  Shipbuilding  Plant 
Northern  Electric  Co.  Manufacturing  Plant 
The  Armstrong,  Whitworth  Plant 
Concrete  Docks,  West  St.  John,  N.B. 
The  Atlantic  Sugar  Refineries,  St.  John,  N.B.,  etc.,  etc. 
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PEDESTAL  PILES  IN  MONTREAL 

The  big  new  plant  of  Canadian  Vickers,  Limited,  now  under  construction  at  Montreal,  will  he  the  largest  on 
the  North  American  Continent.    "Canadian  Engineer"  of  October  16th,  1913,  says: 

"After  exhaustive  inquiries  into  the  different  types  of  concrete  piles  on  the  market,  the  owners  decided  that 
the  most  reliable  was  the  Pedestal  Pile,  which  had  been  used  with  the  most  gratifying  results  by  the  Governments 
of  the  United  States  and  Canada,  and  by  the  majority  of  large  corporations  in  both  countries  Seven  hun- 
dred and  forty-seven  of  these  piles,  averaging  about  22  feet  in  length,  have  been  driven  under  the  ship-building  slip. 
Four  tests  were  made  with  most  gratifying  results,  a  load  of  45  tons,  fifty  per  cent,  more  than  the  load  the  piles 
were  to  bear,  showing  no  appreciable  settlement. 

Mac  Arthur  Concrete  Pile  &  Foundation  Company 

Ottawa         -  11  Pine  Street,  NEW  YORK        -  Chicago 


ROOFING 

1 1  ravel,  Cement,  Slate  and  Metal  Roofing.  M  >  1 .1 1  I-  ire  pr<  of  di  <  rs  ami  Window  s 

Asphalt,  Cement,  Vulcanite  and  Concrete  Paving.  Skylights,  Cornices,  flashings 

Cellars  made  damp  and  Vermin  proof.  Cutters,  Pipes,  Etc.    Roofs  repaired. 


View  Showing  Slii/i  lltiilJin^  U.-rlli,  C.inaJi.in  Vickers,  l  imited,  Montreal 

Roofing   and   Galvanized   Iron   Siding   done  by 

RICHARDSON,  SIM ARD  &  COMPANY 


General  Roofer* 


745-747-749  Clarke  Street.  MONTREAL 
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The 

Manitoba  Bridge  &  Iron  Works 

Limited 

—MANUFACTURERS— 

Roofs,  Steel  Buildings  and  Structural  Iron  Work 

of  all  descriptions 

Railway  and  Highway  Bridges 


6,000  tons  of  Beams,  Channels,  Angles,  Plates,  Flats  and  Bars  always  in  stock  at 
our  works  for  QUICK  DELIVERY,  plain  or  fabricated. 
Designs  and  estimates  promptly  furnished. 

We  also  operate  a  Large  Grey  Iron  Foundry,  Annual  Capacity  5,000  tons 

Tank,  Forge  and  Machine  Shops. 


Office  and  Works        -       -        WINNIPEG,  MAN. 


Shipbuilding  Berth — Can.  Vickers  Limited,  Montreal 

19  days  after  commencement  of  erection. 


Dominion  Bridge  Co.,  Limited 

CAPACITY  100,000  TONS 

Large  Stock  of  Structural  Material  carried  at  all  plants. 
Estimates  furnished  promptly  for  all  classes  of  Steel  Work. 

■ 
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The   Day  of  the  Capitalist  and  the 

Prospective  Builder 

IT  is  not  a  far  cry  hack  t<>  the  time  when  capitalists 
and  prospective  builders  were  postponing  their 
constructional  enterprises  owing  to  the  high  CO  I 
of  building.  Yesterday,  as  it  were,  the  brick 
manufacturer,  the  supply  dealer,  the  mechanic  and  l.ie 
lahorer  had  it  all  their  own  WJiy.  Brick  makers  tilled 
orders  as  a  favor,  supply  dealers  admitted  of  no  cut 
except  to  "friends  in  the  business,"  and  met  li.nn.  -  and 

lahorers  stood  unflinchingly  by  the  arrangements  made 

hy  their  unions.    These  men,  during  a  period  of  une\ 

ample*!  prosperity,  had  established  themselves  in  a 


position  of  supremacy.  Now,  however,  the  fortunes  oi 
war  and  business  fluctuation  have  changed  everything 
and  the  old  order  has  given  place  to  the  new. 

To-day,  of  all  times  in  recent  history,  is  essentially 
the  day  of  the  capitalist.  Xu  longer  docs  the  pros- 
pective builder  have  to  use  persuasion  to  get  the 
contractor  to  figure  on  his  building  or  the  brick  manu- 
facturer to  provide  regular  deliveries  to  keep  the  work 
going;  nor  has  he  to  speculate  as  to  the  attitude  ot 
labor.  Any  man  with  capital  at  the  present  time  has 
the  opportunity  of  his  life.  If  ever  he  had  an  idea  of 
undertaking  new  work  or  constructional  extensions 
and  he  does  not  get  his  operations  under  way  now,  he 
will  only  regret  it  once — and  that  will  be  all  his  life. 

It  is  a  hard  admission  to  have  to  make,  but  builders 
and  contractors  are  now  figuring  to  a  hair's  breadth 
on  new  work.  With  the  outlook  of  winter  before 
them  and  a  quiet  period  behind  them  it  is  only  natural 
that  they  should  exert  every  effort  to  obtain  work 
which  will  assure  a  busy  opening  in  the  spring.  There 
was  never  a  time  when  contractors  and  builders  show- 
ed such  enterprise  in  following  up  their  opportunities. 
Looking  ahead  to  the  period  of  activity  that  must  fol- 
low the  cessation  of  activities,  it  is  hard  to  imagine 
that  in  our  day  these  men  will  ever  be  found  so  ap- 
proachable again. 

Time  was  when  we  heard  of  collaboration  among 
contractors.  According  to  some  people,  never  a  job 
was  estimated  but  a  certain  coterie,  in  which  Brown 
and  Smith  always  figured,  had  their  heads  together  in 
a  comparison  of-  figures.  But  things  are  no  longer 
"fixed"  between  Brown  &  Smith.  Brown  might  have 
made  a  little  money  in  good  times,  but  it  is  all  "tied 
up."  Smith  has  had  a  few  bad  "bumps."  Brown  has 
to  live;  so  has  Smith.  The  Brown-Smith  partner- 
ship is  dissolved  by  common  consent. 

We  referred  above  to  the  reduced  price  of  the  ma- 
terials of  construction.  Perhaps  a  few  hard  facts  will 
bring  this  home  more  clearly  to  the  man  with  money. 
In  the  last  six  months  the  price  of  building  materials 
as  a  whole  has  steadily  gone  down,  due  in  part  to  de 
preciation  in  constructional  work,  but  more  particular- 
ly to  decline  in  speculative  building.  The  reaction 
caused  by  these  factors  in  the  situation  has  resulted 
in  important  changes  in  the  labor  market.  The  de- 
mand for  both  artisans  and  laborers  has  eased  off 
considerably,  and  labor,  which  not  so  verv  lorn;  ago 
was  at  a  premium,  is  now  at  a  considerable  discount. 
With  these  facts  in  mind  it  were  almost  superfluous 
to  emphasize  the  unique  advantages  which  to-day  lie 
at  the  very  doors  of  those  who  are  in  a  position  to 
prosecute  building  work  in  anticipation  of  the  boom 
in  industrial  activity  which  is  certain  to  come  after  the 
conclusion  of  the  war. 

To  cite  a  few  examples  of  downward  tendencies 
in  building  supplies,  it  may  be  pointed  out  thai  brick, 
the  staple  product  in  the  building  trade,  is  available. at 
the  present  time  on  the  most  reasonable  terms  thai 
have  been  met  with  for  a  long  time.  In  the  last  six 
months  quotations  for  common  stock  brick  have  drop- 
perl  $1.01)  to  $2.50  a  thousand,  while  the  reduction  in 
several  other  kinds  is  even  mote  pronounced.  C  ement 
and  lime  fluctuate  very  slightly  at  any  time,  but  crush- 
stone  has  dropped  5  to  15  cents  in  the  same  period. 
Hydrated  lime  to-day  is  nearly  a  dollar  below  its  price 
six  months  ago.  and  products  such  as  paints  and  oils 
have  fluctuated  considerably.  With  these  facts  before 
us,  taken  in  conjunction  with  the  general  situation 
ami  the  evidences  of  trade  revival  at  hand,  we  cannot 
arrive  at  any  other  conclusion  than  that  the  present 


14  So 
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.'iters  an  opportunity  almost  unique  in  the  history  of 
this  country  tor  the  judicious  investment  of  money  in 
constructional  works. 

It  may  be  argued  that  we  have  admitted  the  weak 
position  oi  the  interests  whom  we  are  called  upon  to 
serve.     This  may  be  so,  but  in  any  event  weakness 


may  become  strength  under  skilled  treatment,  and  we 
believe  that  a  candid  admission  of  the  situation,  with 
an  honest  effort  to  improve  business  conditions  to  the 
mutual  advantage  of  the  contractor  and  his  principal, 
will  contribute  considerably  to  improving  the  general 
status  of  conditions. 


Engineering  Topics  In  The  Old  Land 

The  Institution  of  Civil  Engineers:  Mr.  Blyth's  Presidential 
Address — Kaiser  Wilhelm  No  Longer  an  Honorary  Mem- 
ber —  "Damned    Little    Dots"   in   Engineering  Reports 

Special  London,  Eng.,  Correspondence  of  the  Contract  Record 


London,  Eng..  Dec.  I. 

THE  inaugural  address  of  the  newly-elected  pre- 
sident of  the  Institution  of  Civil  Engineers  is 
regarded  in  the  Old  Country  as  an  important 
annual  event.  The  instituton  is  certainly 
father  of  all  other  bodies  of  its  kind,  and  even  on  the 
score  of  age  alone  it  is  entitled  to  the  respect  and 
good  wishes  of  all  members  of  the  engineering  pro- 
fession.  The  new  president  is  Mr.  Blyth,  a  Scotsman, 
and  although  by  no  means  the  first  of  that  persevering 
and  thrifty  nation  to  occupy  the  presidential  chair,  he 
is  the  first  engineer  practising  in  Scotland  to  be  thus 
honoured.  As  it  happens,  however — and  the  point 
would  appear  to  have  been  overlooked  by  Mr.  Blyth 
—the  institution  is  not  a  Scottish  body.  It  is  essen- 
tially British,  and  the  greater  is  generally  understood 
to  include  the  less.  As  a  British  institution,  a  presi- 
dent in  his  address  deals  usually  with  British  engi- 
neering, and  does  not  confine  himself  to  that  portion 
of  the  Empire  in  which  he  has  been  raised.  Mr.  Blyth, 
however,  took  as  the  general  subject  of  his  address 
the  progress  of  engineering  in  Scotland  during  the 
last  half  century,  and  it  is  to  be  hoped  that,  in  the  ex- 
-e  of  the  important  duties  which  he  will  be  called 
upon  to  perform  during  his  year  of  office,  he  will  shake 
himself  free  from  this  parochialism.  One  of  the  most 
interesting  duties  of  an  occupant  of  the  chair  is  the 
handing  out  of  work  to  the  satellites  that  revolve 
around  it.  This  again  is  handed  out  to  the  lesser 
satellites,  and  from  them  to  the  bottom  dogs  who  live 
upon  what  morsels  of  fat  may  be  thrown  to  them. 
Scotland  has  conquered  England  years  ago,  not  by 
force  of  arms,  but  by  intellect,  persistence  and  adapt- 
ability. Fleet  Street  is  merely  a  Scottish  colony,  and 
every  newspaper  office  is  a  receiving  ward  for  needy 
"brithers."  Westminster  is  now  undergoing  the  pro- 
cess of  annexation,  and  unless  Mr.  Blyth  uses  wisely 
and  broad-mindedly  the  great  powers  vested  in  his 
office,  the  capitulation  of  the  hard-pressed  English 
garrison  is  certain. 

An  Engineer  de  Luxe 
An  early  duty  of  the  Institution  should  be  the  re- 
vision of  its  list  of  members.  In  the  list  for  1914,  the 
first  name  among  the  honorary  members  is  ''His  Im- 
perial Majesty  Wilhelm  II.,  German  Emperor  and 
King  of  Prussia,"  and  it  would  be  interesting  to  know 
what  qualifications  he  had  for  election.  To  think  one- 
self an  engineer  is  not  to  be  an  engineer,  and  there 
seems  to  be  no  reason  in  the  election  even  to  honor- 
ary membership  of  men  who  are  not  engineers. 
"Honorary  members,"  say  the  by-laws  of  the  Institu- 
tion, "shall  be  either  distinguished  individuals,  who 


from  their  position  are  enabled  to  render  assistance  in 
the  prosecution  of  public  works,  or  persons  eminent 
for  science  and  experience  in  pursuits  connected  with 
the  profession  of  a  Civil  Engineer,  but  who  are  not 
engaged  in  the  practice  of  that  profession  in  the  United 
Kingdom  or  its  dependencies."  Surely  the  ability  to 
render  assistance  in  the  prosecution  of  public  works 
should  not  be  a  sufficient  qualification,  as  judged  by 
this  standard  a  banker,  a  financier  or  a  moneylender 
would  be  eligible  in  the  highest  degree.  Wilhelm  II. 
has,  however,  now  been  expelled  from  the  roll,  "by 
unanimous  vote,"  but  whether  this  vote  includes  that 
of  sundry  other  undesirables  history  does  not  say. 
Anyway,  the  Kaiser  has  been  saved  the  trouble  of 
"notifying  in  writing"  his  recent  many  changes  of  ad- 
dress, although  he  has  no  doubt  been  annoyed  by  the 
"miscarriage  of  the  publications  and  other  communi- 
cations from  the  Institution."  To  put  the  matter  in  a 
nutshell,  an  engineering  institution  is  for  engineers, 
and  none  other  should  be  admitted.  Another  matter 
calling  for  attention  in  connection  with  a  revision  of 
the  roll  was  referred  to  by  Mr.  Blyth  in  his  presiden- 
tial address,  but  it  is  difficult  to  see  what  can  be  done, 
even  were  action  desirable.  Members  are  not  allowed 
to  advertise,  as  is  well  known,  and  it  has  grown  into  a 
common  practice  for  companies  served  by  members  to 
use  the  names  of  such  members  in  their  advertise- 
ments. That  the  question  is  receiving  the  "most  anx- 
ious consideration  of  the  council,"  one  can  quite  under- 
stand ! 

The  Unnecessary  Decimal 

The  High  Road,  Chiswick.  is  one  of  the  great  west- 
ern arterial  roads  radiating  from  central  London,  and 
the  surveyor  to  the  urban  district  council  has  recently 
taken  a  traffic  census  on  the  lines  laid  down  by  the 
Road  Board  in  connection  with  the  classification  of 
roads.  The  census  extended  over  one  week  of  seven 
days,  from  6  a.m.  to  10  p  m.  each  day.  and  if  any  proof 
was  wanted  of  the  rapid  increase  of  motor  traffic  in 
London  during  recent  years  it  is  to  be  had  here.  The 
following  are  "average  number  per  day"  fieures:  Mo- 
tor cars,  1,447.48;  motor  omnibuses,  976.71;  motor 
vans,  lorries,  tractors  (excluding  trailers)  and  traction 
engines,  350.27;  motor  cvcles.  197.14;  giving  (with 
trailers)  a  total  of  3  010  85.  In  addition  to  this  elec- 
tric tramwavs  totalled  1.235.42.  The  total  number  of 
horsed  vehicles  was  2,065.0.  of  which  horsed  omni- 
buses were  responsible  for  the  very  modest  figure  of 
1.71,  while  of  horsed  tramways  there  were  none.  Had 
the  census  been  taken  in,  say,  Knightsbridge — which 
is  a  continuation  of  the  same  road,  but  much  nearer 
central  London — the  preponderance  of  mechanically 
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propelled  traffic  would  have  been  infinitely  greater. 
In  dealing  with  figures  such  as  these  the  decimals  seem 
redundant.  The  figure  for  horsed  omnibuses  might 
just  as  well  have  been  2  as  1.71,  and  the  same  applies 
to  the  figure  for  "sheep  and  pigs"  the  average  number 
of  which  is  also  1.71  per  day.  The  one  would  be  quite 
as  near  in  the  average  of  a  year  of  weeks  as  the  other, 
and  while  the  mind  can  conceive  the  daily  passing  of 
:i  sheep  or  a  pig  it  cannot  visualize  the  passing  of  .71 
of  either  animal.  A  traffic  census  on  precisely  similar 
lines  is  to  be  taken  in  every  city,  town  and  district 
throughout  the  country,  and  the  returns  would  be 
much  simplified  if  "those  damned  little  dots"  were  dis- 
pensed with. 

A  Superfluous  Damp  Course 
Happily,  the  concrete  raft  which  covers  the  site  of 
the  new  London  County  Hall  has  escaped  the  obser- 
vation of  the  irresponsible  journalist.  This  raft  is  of 
concrete,  5  ft.  thick,  and  would  form  an  excellent  base 
for  German  guns!  Its  surface  is  3  ft.  above  low  water 
level  in  the  Thames,  and  by  simply  knocking  down  the 
granite  and  concrete  retaining  wall  (of  a. thickness  of 
from  5  to  10  ft.)  and  diverting  the  flow  of  the  river 
splendid  "pots"  at  the  Houses  of  Parliament,  Westmin- 
ster Abbey  and  other  buildings  could  be  obtained,  it 
might  be  argued  that  the  building  itself  would  have  to 
be  removed,  but  there  is  no  possibility  of  this  being 
erected  until  long  after  the  termination  of  the  war — if 
matters  progress  at  the  same  rate  as  they  have  of  late. 
There  is  one  interesting  point  about  this  raft.  It  con- 
sists of  five  12-in.  layers  of  concrete  (six  parts  of  ag- 
gregate to  one  of  Portland  cement)  and  from  it  all 
walls  are  carried  up  direct,  without  the  intervention 
of  footing  courses.  Upon  the  first  layer  of  concrete, 
1  ft.  thick,  a  24-in.  dampcourse  (of  one  part  Portland 
cement  to  one  part  sand)  is  spread,  and  the  remaining 
4  ft.  is  then  added,  giving  a  total  thickness,  it  would 
seem,  of  5  ft.  in.  The  question  is:  What  useful 
purpose  will  this  dampcourse  serve?  Everyone  knows 
that  concrete  is  never  absolutely  impermeable,  no  mat- 
ter what  care  may  be  exercised  as  regards  its  composi- 
tion, mixing  and  laying.  But  then,  is  a  54-in.  layer  of 
sand  and  cement  impermeable?''  The  bottom  of  the 
concrete  is  one  foot  below  low  water  level  and  20  ft. 
6  ins.  below  high  water  level,  and  one  cannot  but  think 
that  any  upward  pressure  of  water  arising  from  such 
conditions  would  as  easily  force  a  }'i-in.  cement  damp- 
course  as  a  5  ft.  cement  concrete  raft.  Any  cracking 
of  the  concrete,  too,  would  mean  cracking  of  the  damp 
course.  A  more  effective  treatment  (to  cite  only  one 
method)  would  surely  have  been  to  regard  the  vault, 
i.e.,  the  space  between  the  raft  and  the  ground  floor 
of  the  building,  as  a  tank  and  to  have  given  it  an  as- 
phalt lining.  The  usefulness  of  a  cement  dampcourse 
in  such  a  position  is  quite  hypothetical,  and  it  was  a 
wise  precaution  to  add  a  further  dampcourse  of  as- 
phalt, J/2-in.  thick,  to  all  piers  and  walls,  at  a  height 
of  1  ft.  6  ins.  from  the  surface  of  the  raft. 


A  shortage  of  potash  exists  owing  to  the  interrup- 
tion of  imports  from  Germany,  according  to  the  Syd- 
ney Cement  Company.  The  company  claims  that 
many  of  our  soils  have  a  good  supply  of  potash,  avail- 
able only  to  a  limited  extent  because  it  is  insoluble 
and  that  the  application  of  ground  limestone  will  give 
conditions  which  will  render  potash  soluble. 

The  water  used  in  mixing  concrete  should  be  free 
from  oil,  acid,  strong  alkalies  or  organic  matter.  Water 
carrying  in  suspension  considerable  quantities  of  min- 
eral or  vegetable  matter  should  In-  rejected. 


A  Menace  to  Honest  Contractors 

IN  a  recent  issue  of  the  Secretary's  monthly  letter, 
the  .Master  Builders'  Association  of  Boston,  calls 
attention,  rather  forcibly,  to  measures  adopted  by 
contractors  to  secure  competitors'  figures,  and 
cites  the  following  as  an  example. 

"A  general  contractor's  office  is  called  up  on  the 
telephone  and  the  statement  is  made  that  an  estimate 
had  been  given  by  the  person  talking,  but  that  the  hit- 
ter's estimator  had  gone  out  of  town  carrying  his  esti- 
mate book  with  him.  He  then  asks  if  the  general  con- 
tractor will  kindly  give  the  amount  of  the  estimate 
to  the  party  talking,  so  that  the  latter  might  furnish 
other  general  contractors  with  a  bid." 

Concerning  this  the  letter  states.  "The  damnable 
practices  by  which  honest  contractors  are  defrauded, 
apparently  ignoring  all  matters  save  the  low  bid,  and 
by  skinning  and  stealing,  have  brought  the  building 
down  to  a  mighty  mean  estate." 

The  letter  then  appeals  to  the  owners.  It  asks 
them  to  readjust  their  conceptions  of  competition,  and 
to  make  the  factors  of  ability  of  performance  of  work, 
reputation  for  reliability,  fairness  and  decency  of 
treatment  as  the  weight  against  low  bidding.  It  says 
that  owners  should  bear  in  mind  that  an  unscrupulous 
general  contractor  can  easily  take  out  of  the  owner  ail 
and  more  than  the  difference  between  his  low  bid,  and 
that  of  a  contractor  who  can  not  persuade  himself  to 
do  unworthy  things.  The  statement  is  made  that  com- 
petition rests  upon  something  more  significant  than 
the  difference  in  price  or  time  of  execution.  It  asks 
that  architects  urge  their  clients  to  comprehend  that 
ignoring  this  fact  and  the  persistent  awarding  of  con- 
tracts to  merely  the  low  bidder  on  a  job  inevitably 
leads  to  the  complete  discouragement  of  those  who 
wish  to  do  work  on  the  square. 

It  says,  in  conclusion,  that  unless  a  change  in  the 
attitude  of  owners  is  manifested  soon  the  wholesome- 
ness  of  the  building  business  will  be  totally  destroyed, 
and  that  the  chief  sufferers  will  be  those  who  pav  the 
bills. 


A  report  prepared  by  the  Illinois  Chapter  of  the 
American  Institute  of  Architects  upon  the  problem  of 
estimating  by  contractors  under  the  present  methods 
states  that  members  of  the  Chapter  investigated  the 
office  work  of  live  representative  contractors.  Thev 
found  that  the  average  number  of  contracts  estimated 
by  each  contractor  in  one  year  was  twenty-two,  the 
average  number  of  jobs  which  he  obtained  from  these 
estimates  was  ten.  The  average  value  of  the  time 
spent  by  the  office  force  of  each  linn  on  each  estimate, 
including  additions  by  sub-contractors  and  material 
men.  was  $503.  The  Report  points  out  that  the  cost 
of  six  bids  on  a  building  costing  between  $100,000  and 
SI 50.000  ran  to  over  $3,000,  tliat  is.  between  2  and  3 
per  cent,  of  the  whole  cost  of  the  work.  Perhaps  in 
no  other  business  to-day  is  so  much  unproductive 
work  done  at  so  high  a  cost. 


<  hving  to  the  deficiency  in  the  Ottawa  water  sup 
ply,  the  local  agents  of  all  lire  insurance  companies 
have  been  notified  by  the  hire  Underwriters'  Associa- 
tion to  increase  their  rates  from  25  to  50  per  cent.  All 
rates  on  manufacturing  and  mercantile  risks  are  to  be 
increased  50c.  on  the  dollar  in  all  new  business.  <  )n 
residential  buildings  the  increase  is  to  be  25c.  on  the 
dollar  for  three-year  policies. 
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Constructional  Features  of  the  Five-Million- 
Dollar  Plant  of  Canadian  Vickers,  Limited 


IN  1910  the  Dominion  Government  passed  an  Act 
known  as  the  Dry  Dock  Subsidy  Act.   This  Act 
had  for  its  purpose  the  encouragement  of  the 
construction  of  graving  dry  docks  or  floating  dry 
docks,  capable  of  taking  the  largest  vessels  frequent- 
ing the  River  St.  Lawrence. 

.Messrs.  Vickers,  Limited,  of  England,  were  one  of 
the  first  companies  to  contract  with  the  Government 
for  the  construction  of  a  floating  dry  dock  and  ship 
repairing  plant.  Messrs.  Vickers,  Limited,  as  is  well 
known,  is  one  of  the  largest  shipbuilding  concerns  in 
Great  Britain. 

After  the  preliminary  negotiations  had  been  com- 
pleted with  the  Government,  a  company  now  known 
;is  Canadian  Vickers,  Limited,  was  formed  and  has 
carried  out  the  work  described  below. 

A  site  having  an  area  of  about  40  acres  located  in 
the  municipalities  of  Maisonneuve  and  Montreal,  on 
the  north  bank  of  the  St.  Lawrence,  adjoining  the 
easterly  limits  of  the  habour,  was  selected.  Work  on 
the  reclamation  of  the  site  for  this  enormous  plain 
was  started  in  1910,  and  today,  as  the  several  build- 
ings are  nearing  completion,  it  can  readily  be  under- 
stood that  this  addition  to  Canada's  long  list  of  in- 
dustries is  of  extraordinary  value.  The  new  plant 
when  completed  will  have  cost  $5,000,000. 

As  many  engineering  and  constructional  features 
have  developed  in  connection  with  the  work,  we  be- 
lieve that  a  description  of  the  plant  will  be  of  interest. 
A  study  of  the  general  lay-out  will  show  that  the 
work  when  completed  will  include  the  following  units : 
Fitting-out  Basin,  Floating  Dock,  Mechanics'  Shop, 
Joiners'  Shop, .  Pump  House,  Iron-Workers'  Shed, 
Smiths'  Shop,  Plumbers'  Shop,  Gas  Producer  Plant, 
Shipbuilding  Berth,  Central  Heating  Station,  Gate 
House  and  General  Stores,  Electrical  Shop,  Test 
House,  Power  House,  Paint  Shop,  Boiler  Shop,  Engine 
Shop,  Brass  Foundry,  Administrative  Offices,  also 
Garage,  Ambulance  Room,  Stores,  etc. 

The  several  buildings  are.  grouped  on  each  side  of 
the  fitting-out  basin  and  shipbuilding  berth,  which  to- 


gether divide  the  site.  A  description  of  each  of  the 
units  comprising  the  entire  plant  follows : — - 

FittingOut  Basin.— Length  1,000  ft.,  width  500  ft., 
with  a  depth  of  30  ft.  at  the  sides  and  50  ft.  in  the 
centre  at  extreme  low  water  level.  Concrete  retain- 
ing walls  on  each  side,  extending  to  a  height  of  28 
ft.  above  water  level.  Width  of  walls  on  top,  12  ft. 
A  sinking  basin  875  ft.  long,  150  ft.  wide  at  the  bot- 
tom, and  50  ft.  deep  below  low  water  level,  is  located 
in  the  centre  of  the  basin.  Into  this  sinking  basin 
the  floating  dock  is  lowered  when  about  to  take  on  a 
vessel.  The  tops  of  the  retaining  walls  on  each  side 
of  the  basin  form  quays  which  are  served  by  standard 
gauge  tracks  connecting  with  all  parts  of  the  works, 
and  the  main  railway  lines  on  the  north  side  of  the 
site.  The  concrete  walls  of  the  basin  and  shipbuilding 
berth  were  built  by  the  Montreal  Harbour  Commis- 
sioners. The  outer  or  harbour  section  of  the  walls, 
1,200  ft.  in  length,  built  by  the  Commissioners,  are  on 
crib  foundations.  The  retaining  walls  of  the  shipbuild- 
ing berth  are  on  concrete  piles  of  the  pedestal  type, 
405  piles  being  used.  About  one  million  and  a  half 
cubic  yards  of  earth  were  dredged  from  the  river  and 
deposited  to  form  the  site  on  which  the  buildings  now 
stand.  45,000  cubic  yards  of  concrete  were  placed 
in  the  retaining  walls. 

Floating  Dock. — This  dock,  named  the  Duke  oi 
Connaught,  constructed  entirely  of  steel,  was  built  at 
the  naval  construction  works  of  Vickers,  Limited,  at 
Barrow-in-Furness,  Eng.,  and  was  towed  to  Canada 
in  September,' 1912.  Clarke  &  Stansfield,  marine  engi- 
neers, London,  England,  were  the  designers.  The  dock 
is  registered  at  17,963  long  tons — British  Hoard  of 
Trade  measurement.  The  dock  is  600  feet  long  over 
all,  100  feet  wide  over  the  pontoon  deck  between  side 
walls,  and  is  constructed  in  three  sections  of  200  feet 
each,  open  at  ends.  From  the  top  of  pontoon  deck 
to  the  bottom  is  17  feet.  The  side  walls  average  40 
feet  high  above  deck.  When  the  three  sections  are 
coupled  together  and  operated  as  a  unit  the  dock  is 
capable  of  raising  a  vessel  700  ft.  long,  weighing  25,- 
000  tons  in  five  hours  after  the  pumps  are  started.  For 
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general  use  one  section  is  used  for  small  vessels  and 
the  remaining  two  sections,  coupled  together,  are  kept 
in  readiness  for  larger  boats.  In  each  side  wall  there 
is  a  working  or  machine  deck  12  feet  below  the  top 
deck  of  each  wall.  On  these  machine  decks  are  lo- 
cated the  pumps,  boilers,  dynamos,  engines,  and  all 
machinery  necessary  for  operation.  The  lower  com- 
partments in  the  walls  below  the  machine  decks,  as 
well  as  the  main  pontoons  forming  the  bottom  of  the 
dock,  are  flooded  for  the  purpose  of  sinking.  In  the 
centre  of  the  lower  or  pontoon  deck  is  a  line  of  keel 
blocks,  each  made  up  of  four  pieces  of  12  in.  by  12  in. 
oak  spaced  2  ft.  6  in.  on  centres  and  extending  the 
whole  length  of  the  deck.  On  each  side  of  the  keel 
blocks  are  the  bilge  blocks,  short  oak  timbers  resting 
on  heavy  box  beams  placed  loose  on  the  deck.  Each 
section  of  the  dock  is  equipped  with  mechanical  shores, 
four  in  each  wall,  which  are  used  for  centering  a  ves- 
sel when  being  docked.  On  each  side  wall  there  are 
three  working  altars  or  platforms  at' 12  ft.  elevations. 
Compressed  air  mains  extend  along  each  side  wall  at 
the  pontoon  deck  level  and  also  at  a  higher  level. 
There  are  two  steam-driven  centrifugal  pumps  (each 
having  a  capacity  of  1,500  gals,  per  minute)  to  each 
section  of  the  dock  Forty-eight  electrically-control- 
led valves  are  used  in  filling  the  pontoon  compart- 
ments. Two  45  kw.  steam-driven  generators  furnish 
the  current  for  lighting,  valve  control  and  crane.  Com- 
pressed air  is  supplied  to  the  dock  from  the  shore  for 
the  pneumatic  tools.  Incandescent  lamps  are  used  for 
lighting,  those  on  the  top  decks  being  placed  on  stand- 
ards. On  the  top  of  one  side  wall  is  an  electric  travel- 
ling crane  of  3  tons  capacity.  The  general  service 
pumps  are  also  fitted  for  fire  service. 

In  operation,  the  dock  is  warped  out  over  the  sink- 
ing basin.  The  pontoons  are  flooded  and  the  dock  is 
sunk  until  the  keel  blocks  on  the  pontoon  deck  are 
below  the  level  of  the  keel  on  the  incoming  vessel. 
I  he  vessel  enters  and  is  centered  over  the  keel  blocks. 
The  pontoons  are  then  pumped  out  and  the  dock  is 
raised  until  the  pontoon  deck  and  the  vessel  are  well 
above  water.  The  dock  is  then  warped  back  to  the 
wall  of  the  basin  and  made  fast.  Two  hours  suffice 
for  the  operation  of  docking  a  medium-sized  vessel. 

Mechanics'  Shop. — This  --hop — one  of  the  lirst  to  Ik 
constructed — is  located  close  to  the  floating  dock.  The 
length  of  the  main  building  is  100  ft.  and  the  width 
50  ft.  The  building  is  one  storey  high,  with  gallery 
on  each  side  and  monitor  in  centre  of  roof.  The  struc- 
ture is  of  steel  frame,  with  brick  walls  and  ordinary 
windows  with  wooden  frames.  The  roof  is  tar  and 
gravel,  Barrett  specification,  on  double  layer  of  pine 
boards  carried  on  steel  trusses. 

There  is  an  extension  90  feet  x  50  feet  to  the  east 
of  the  main  building.  In  this  are  located  four  black- 
smith forges,  plate  heating  furnace,  20  ft.  .<  V  ft.,  coal 
burning,  and  bending  slabs.  The  blast  fans  for  the 
forges  and  furnace  are  located  in  the  extension,  also 
.1  500  ft.  auxiliary  steam-driven  air  compressor  of  the 
Chicago  I'neutnatic  Tool  Company's  make. 

On  the  main  floor  of  the  main  building  the  follow 
iiig  machine  tools  are  located:  vertical  drill,  bv  Bert- 
rams, of  I  hindas,  Ont. ;  Harvey  horizontal,  boring, 
facing  and  milling  machine;  Cincinnati  horizontal 
drill  No.  ;  Jones  it  Lamson  2'  (  x  24  in.  flat  turret 
lathe  ;  capstan  lathe,  used  mostly  for  brass  work  ;  metal 
lulling  band  saw,  Noble  &  I.und  pattern;  Archdale 
X1  ..  in.  spindle  lathe  ;  Shanks  patent  double  tool  grind- 
er; Barrows  patent  screw  turning  lathe  's  in.  to  I'j- 
in. ;  12  in  centre  lathe,  Mean  Smith  \  Grace  J  \reh- 
dale  radial  drill,  I  ft.  6  in.  aim  .  12  in  slot  ting  machine, 
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Ironworkers'  Shed,  Canadian  Vickers  plant. 

List  of  Machines  in  Iron-Workers'  Shed : — (1)  multiple  punch;  (2)  radial  drills;  (3)  8  ft.  x  1-in.  rolls;  (4)  21-ft.  bending  rolls; 
(5)  1-in.  punch  and  shear;  (6)  l}4-in.  punch  and  shear;  (7)  Wi-'m.  punch  and  shear;  (8)  radial  drills;  (9)  36-ft.  planer;  (10) 
36-ft.  rolls;  (11)  roller  press;  (12)  Keel  plate  bender;  (13)  joggler ;  (14)  beam  bender;  (15)  swivel  cutter;  (16)  1-in.  punch 
and  sheai  ;  (17)  fan  from  import  store;  (18)  circular  cutter;  (19)  10  cwt.  hammer;  (20)  10  cwt.  hammer;  (21)  10  cwt.  ham- 
mer; (22)  5  cwt.  hammer;  (23)  2  ton  hammer;  (24)  hydrauilc  pipe  bender;  (25)  panel  shear;  (26)  disc  grinder;  (27)  hydrau- 
lic danger;  (28)  emery  wheel;  (29)  band  saw;  (30)  motor;  (31)  circular  cutter;  (32)  punch  and  shear;  (33)  2-in.  pipe  screw; 
(34)  4-ft.  rolls;  (35)  4-in.  pipe  screw;  (36)  6-in.  pipe  screw;  (37)  motor;  (38)  5-ft.  rolls;  (39)  radial  drill;  (40)  8-ft.  rolls; 
(41)  beveller. 


Niles,  Bement,  Pond  Company;  4-ft.  radial  drill,  As-, 
quith  pattern  ;  gear  cutter,  up  to  8-in.,  Gleason,  Roch- 
ester, N.Y. ;  Archdale  pipe  flange  drilling  machine ; 
Archdale  douhle  headed  shaper,  24-in.  stroke;  drill 
grinder;  disc  grinder  ;  Universal  milling  machine  ;  hor- 
izontal horing,  milling  and  tapping  machine. 

In  the  south  gallery  are  located: — metal  cutting 
hand  saw  sharpener,  Noble  &  Lund,  the  only  machine 
of  its  kind  in  Canada ;  hand-driven  band  saw  setter ; 
brazing  furnace  for  making  joints  in  band  saws ;  high 
speed,  Rice  patent,  vertical  drill  (spindle  speed,  high — 
2066  r.p.m.,  low — 855  r.p.m.,  used  for  light  work,  1/16- 
in.  to  J/2-in.  holes.  z 

A  tool  store  is  located  above  on  one  of  the  galleries. 
In  the  north  gallery  are  the  detail  drawing  and  fore- 
man's offices.  All  heavy  machines  on  the  main  floor 
of  this  shop  are  on  permanent  concrete  foundations. 
All  the  machines  except  two  are  motor-driven  from 
line  shafts — one  on  each  side  wall.  Each  main  shaft 
is  driven  by  one  20  h.p.,  d.c.  motor,  Vickers  make.  One 
vertical  drill  is  equipped  with  individual  motor  drive — 
a  5  h.p.,  d.c.  Vickers  motor.  The  repair  work  on  ves- 
sels handled  by  the  floating  dock  is  partly  taken  care 
of  in  the  mechanics'  shop  above  described. 

Joiners'  Shop. — Two  storeys  and  basement,  length 
150  ft.,  width  100  ft.,  height  33  ft.  to  bottom  of  roof 
trusses,  on  concrete  foundations.  Built  in  two  bays, 
each  50  ft.  x  150  ft.,  with  monitor  in  roof  over  each. 
As  this  building  is  located  on  made  ground,  273  con- 
crete piles  of  the  pedestal  type  were  used  in  the  found- 
ations. The  basement  floor  is  of  concrete,  9-in.  thick — 
reinforced  with  Clinton  wire  cloth,  and  the  whole  floor 
slab  and  side  walls  of  the  basement  are  waterproofed. 
The  roof  is  of  two  layers  of  planks,  tar  and  gravel, 
Barrett  specification.  The  main  floor  and  first  floor  are 
of  heavy  pine. 


The  main  floor  is  divided  into  four  sections  each 
25  x  150  ft.  The  south  section  is  fitted  up  with  join- 
ers' benches.  The  second  and  third  sections  contain 
the  woodworking  machinery  and  the  north  section  is 
used  as  a  riggers'  loft. 

The  south  half  of  the  first  floor  is  used  as  a  mould 
loft.  This  loft  has  a  level  pine  floor,  painted  black 
as  usual.  The  north  section  of  the  first  floor  is  to 
be  a  sail-makers'  loft.  Between  the  sail  loft  and  mould 
loft  is  a  space  left  open  for  the  purpose  of  giving  di- 
rect light  to  the  main  floor  below. 

In  the  basement  are  located  a  drying  room  and 
wood  storage  on  the  south  side  and  all  shafts  and 
motors  used  for  driving  the  machine  tools  above.  The 
drives  are  grouped,  one  motor  to  every  three  or  four 
machines.  All  motors  and  pedestal  boxes  carrying  the 
shafts  are  set  on  permanent  concrete  bases.  All  the 
floors  in  this  building  are  protected  by  a  complete  auto- 
matic sprinkler  system  of  the  "Estey"  pattern.  All 
windows  are  wired  glass  with  "Fenestra"  fireproof 
metal  sash. 

Following  is  a  list  of  machine  tools  on  the  main 
floor  of  the  joiners'  shop: — 24-in.  emery  wheel  tool 
grinder,  automatic,  Sagar  make;  moulding  cutter 
grinder,  McDowell  make;  plane  iron  grinder;  tenon- 
ing and  scribing  machine,  Wadkin  make;  mortising 
and  boring  machine,  Robinson  make;  24-in.  circular 
saw,  Robinson ;  36-in.  circular  saw,  rising  and  falling 
spindle,  Robinson;  dimension  saw  (can  be  set  at  any 
angle  up  to  45  degrees) — Robinson  ;  surface  panel 
planer,  facer  and  edger,  Sagar  &  Company ;  Universal 
woodworker  and  pattern-making  machine,  Watkin, 
Scott  &  King  make ;  spindle  moulding  machine,  four 
bottom  irons  removable,  Robinson  make ;  band  saw. 
Ransome  make;  planing  and  moulding  machine.  Ivan- 
some  make ;  Universal  woodworker,  boring  machine 
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and  general  joiner,  J.  A.  Fay  &  Egan ;  fret  saw  and 
boring  machine — Robinson  ;  facing  lathe  for  iron  or 
woodworking — Robinson;  12-in.  horizontal  bed  lathe, 

16  ft.,  for  wood-working — Robinson ;  belt  and  bobbin 
sander,  Sagar  &  Company  ;  hand  power  wood  trim- 
mers— Oliver  Machinery  Company. 

There  is  only  one  machine  on  individual  motor 
drive  in  the  joiners'  shop — the  Wadkins  Universal 
Woodworker  and  pattern-making  machine,  using  a  5 
h.p.,  d.c.  Vickers  motor.  All  belting  is  of  leather,  wire 
laced.  A  complete  suction  system  for  removal  of 
waste,  shavings,  etc.,  is  about  to  be  installed.  At  the 
east  end  of  the  main  floor  is  located  the  tool  room 
with  grinders  and  an  electric  glue  melter  of  1  gal. 
capacity  and  a  six-pot  electric  glue  heater,  both  made 
by  Ransome  &  Company,  London,  Eng. 

Riggers'  Loft. — Beyond  the  usual  riggers'  outfit 
the  only  machine  of  interest  in  this  shop  at  present 
is  a  Selby  patent,  portable,  compound,  hydraulic  cut- 
ter, made  by  Bullivant  &  Company,  London.  With 
this  machine  two  men  can  cut  in  30  sections  a  steel 
t  able  of  7  inches  circumference  made  up  of  six  strands 
of  12  wires  each,  3/16-in.  diameter,  made  of  crucible 
c  ast  steel,  hemp  core.  The  ordinary  method  of  cutting 
such  a  cable  with  a  hack  saw  would  take  one  man  one 
hour. 

Connected  with  the  joiners'  shop  at  the  southwest 
corner  of  the  building  is  a  heating  chamber,  47  ft.  x 

17  ft.  •  A  steam  boiler  capable  of  evaporating  5,000  lbs. 
of  water  an  hour  will  be  placed  in  this  chamber.  This 
boiler  supplies  steam  to  the  thermotanks  for  heating 
the  Joiners'  Shop  and  is  fitted  with  a  Dutch  oven  ex- 
tension furnace  for  burning  refuse  from  the  Joiners' 
Shop. 

Iron- Workers'  Shed. —  One  storey,  constructed  in 
three  bays,  two  of  which  are  500  feet  long  by  50  feet 
wide  and  one  300  feet  long  by  50  feet  wide,  with  moni- 
tor in  roof  over  each  bay  for  full  length.  General  con- 
StTUCtion— steel  frame  and  roof  trusses,  brick  side 
walls,  concrete  foundations  on  piles.  Wooden  roof, 
made  of  two  thicknesses,  %-in.  T.  &  G.  pine  dressed 
on  one  side,  5-in.  to  8-in.  wide  laid  on  timber  purlins, 
3-in.  x  11-in.,  3-ft.  3-in.  centres,  covered  with  5-ply 
tar  and  gravel  roofing,  Barrett  specification.  Win 
dows  and  monitor  sash  of  steel.  Monitor  gla/.ing 
in.  rough  cast  glass.    Window  glazing  of  ordinary 


26-oz.  glass.  Monitor  sash  controlled  by  Springer 
"Simplex"  sash  operators. 

MACHINES  IN  IRON  WORKERS'  SHED 

The  numbers  correspond  to  those  shown  on  layout 
of  this  shop.  A  short  description  of  some  of  the  larger 
tools  is  given  after  the  key  number: — (1)  multiple 
punch,  automatic  screw  feed,  length  of  travel  30  ft., 
.length  of  machine  60  ft.,  capacity  25  holes  in  plate  up 
to  one  inch  thick  at  one  operation,  driven  by  30  h.p. 
Vickers  motor.  (2)  Two  radial  drills,  pillar  type,  As- 
quith  pattern,  served  by  5-ton  electric  crane.  (3)  1-in. 
x  8-ft.  combined  bending  and  straightening  rolls.  (4) 
21-ft.  plate  bending  rolls.  (5)  1-inch  punch  and  shear 
(this  machine  is  a  combination  of  three).  Punch  capa- 
city— 1^2-in.  hole  in  1-in.  plate,  shear  capacity,  1-in. 
plate,  manhole  punch — will  cut  in  one  stroke  an  open- 
ing 23-in.  x  16-in.  in  plates  1-in.  thick.  This  machine 
is  equipped  with  two  10-ton  jib  cranes  mounted  on  the 
frame  work.  (6)  l^-in.  punch,  shear  and  notcher, 
motor  driven,  will  cut  notch  or  square  hole  4-in.  x 
43/2-in.  Served  by  jib  cranes  attached  to  frame.  (7) 
1^4-in.  punch  and  shear  (2  punches)  motor  driven, 
served  by  jib  cranes  attached  to  frame.  (8)  two  radial 
countersinking  machines,  Bertram  pattern,  vertical 
spindle  attached  to  wall,  200  r.p.m.,  belt-driven.  (9) 
36-ft.  planer.  With  this  machine  nickel  steel  plates 
up  to  2-in.  in  thickness  can  be  planed.  The  plates 
are  held  in  place  on  the  table  of  the  machine  by  twelve 
hydraulic  jacks  on  top  of  frame  or  by  twelve  screw- 
jacks.  The  carriage  carrying  the  knives  is  motor- 
driven.  Travel  36  ft.,  30  h.p.,  d.c.  Vickers  motor.  (10) 
36-ft.  bending  rolls.,  This  is  a  large  and  strongly-built 
machine.  Total  weight,  240  long  tons.  Frame-work 
of  double  built  box  girders.  Two  motors  on  top  frame, 
for  moving  rolls,  each  40  h.p.,  d.c.  Vickers  type.  Bot- 
tom rolls  are  16  inches  in  diameter  and  top  roll  20-in. 
Speed  of  elevating  screw  on  fast  gear  4.55  inches  per 
minute.  Slow  gear  0.38  inches  per  minute.  With  this 
machine,  nickel  steel  up  to  2-in.  in  thickness  can  be 
handled.  Rolls -driven  by  200  h.p.,  d.c.  Vickers  motor. 
(11)  Roller  press,  motor  35  h.p.,  d.c.  Vickers.  Doxford 
make.  (12)  Keel  plate  bender,  hydraulic — will  bend 
cold  plates  up  to  lJ4-in.  thick — Hugh  Smith  &  Com- 
pany, makers.  (13)  Lambie  Joggler,  hydraulic.  60 
tons  pressure,  single  cylinder.     (14)   Beam  bender. 
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*.  ombination  horizontal  punch,  double  angle  cutter  and 
beam  hauler,  capacity  6-in.  x  6-in.  x  1-in.  angles,  in 
centre,  shape  hauler  and  straightener  other  end;  mak- 
ers, Craig  &  Donald;  motor-driven.  (15)  Swivel  cut- 
ter for  cutting  all  kinds  of  shapes,  mounted  on  turn- 
table, hydraulic  worked;  the  only  one  of  its  kind  in 
Canada.  (lo)  1-in.  punch  and  shear,  motor-driven. 
{\7  )  Kan  for  supplying-  hlast  to  heam  smiths'  lires. 
(18)  Circular  cutter' (cold  friction  saw).  (19,  20,  21) 
l  h ree  10  cu  t.  hammers,  pneumatic,  Pilkington  Com- 
pany, makers.  (22)  One  5-cwt.  ditto.  (23)  One  two- 
ton  ditto.  All  hammer,  single  cylinder.  (24)  Hyd- 
raulic pipe  hauler,  60  tons  pressure,  Sir  Win.  Arrol  & 
Company,  makers.  (25)  Panel  shear.  (26)  Disc  grind- 
er, douhle,  helt-driven,  Burton,  Griffiths,  makers.  (27) 
Hydraulic  flange,  60  tons,  capable  of  flanging  mild 
Steel  plates  4  ft.  long  by  J^-in.  thick  ;  makers,  Sir  Wm. 
Arrol  <S:  Company.  (28)  Emery  wheel,  belt-driven, 
Churchill  make.  (29)  Band  saw,  metal  cutting,  motor- 
driven;  Noble  &  Lund  make;  250  ton  hydraulic  press 
for  boiler  plates,  by  Hugh  Smith  &  Company.  (30) 
Motor.  (31)  Circular  cutter.  (32)  Punch  and  shear, 
motor-driven.  (33)  2-in.  pipe  screw,  belt-driven.  (34) 
4-ft.  bending  rolls.  (35)  4-in.  pipe  screw,  belt-driven. 
(36)  <>-in.  pipe  screw,  belt-driven.    (37)  Motor.  (38) 


and  eleven  smith's  forges  and  six  coppersmith's  forges 
— all  of  the  Sturtevant  (English)  type.  The  blast  fan 
is  a  No.  8  Sturtevant  (Boston)  make,  driven  by  a 
Vickers  36  h.p.,  d.c.  motor,  1660  r.p.m.  The  blower 
fans  and  motors  are  in  duplicate — one  set  for  stand- 
by. Near  the  north  wall  in  the  Beam  Smiths'  section 
are  two  4-ft.  x  4-ft.  double  pattern  "Mecol"  forges  with 
hood,  by  the  Mechanical  Engineering  Company,  Mont- 
real. The  blast  from  blowers  is  driven  by  a  12  h.p. 
motor,  1580  r.p.m. 

The  plumbers  and  smiths'  shops  are  completely 
equipped  with  modern  tools.  Near  the  south  wall 
opposite  the  2-ton  hammer  is  a  large  gas-fired  revers- 
ing regenerative  forge  furnace  of  Dowson  &  Mason 
make.  This  hammer  and  furnace  are  served  by  an 
electric  jib  crane  of  7y2  tons  capacity.  South  of  the 
Iron  Workers'  Shed  are  located  the  Gas  Producer 
Plant  and  Annealing  Furnace.  At  the  west  end  of  the 
building  are  stores  and  foremen's  offices'.  The  steel 
stock  yards  are  to  the  west  and  north  of  the  building. 
All  parts  of  the  shop  are  reached  by  industrial  tracks. 
South  of  the  shop  are  located  platers'  boards  roofed 
over  and  iron  workers'  tool  store,  foremen's  offices, 
and  air  compressor  house.  In  the  Compressor  House 
there  is  a  two-stage  Canadian  Ingersoll-Rand  Compres- 


Interior  of  ship  berth,  showing  part  of  south  wall  of  Basin  and  Joiners'  Shop,  Canadian  Vickers  plant. 


5-ft.  bending  rolls,  motor-driven.  (39)  Radial  drill, 
pillar  type,  driven  by  10  h.p.,  d.c.  Vickers  motor.  (40) 
8-ffc  bending  rolls,  motor-driven.  (41 )  Bevelling  mach- 
ine, motor-driven  ;  Davis  &  Primrose,  makers. 

Near  the  centre  of  the  Iron-Workers'  Shed  are 
grouped  a  bar  furnace  and  plate  furnace,  with  steel 
stack  and  blowers,  bending  slabs  of  large  area  and 
scrieve  boards.  The  furnaces  are  of  the  Weardale 
continuous  regenerative  type,  made  by  the  Dowson 
&  Mason  Gas  Plant  Company,  fired  by  gas  from  pro- 
ducers. Bending  slabs  adjoining  plate  furnaces  are 
of  cast  iron  on  concrete  walls  which  form  passages 
under  the  slabs  giving  access  for  cleaning  away  scale. 
The  scrieve  boards  are  120  ft.  long  by  50  ft.  wide,  made 
of  6-in.  x  2-in.  T.  &  G.  pine  planks  laid  on  heavy  joists 
embedded  in  the  earth.  All  machines  have  been 
placed  on  permanent  concrete  foundations,  under  some 
of  which  concrete  piles  have  been  driven. 

At  the  west  end  of  the  Iron-Workers'  Shed,  tools 
and  equipment  for  smiths,  plumbers,  coppersmiths  and 
tinsmiths  are  located.  This  equipment  includes  a  num- 
ber of  forges  all  connected  with  blast  and  suction 
pipes.  Over  each  forge  is  a  hood  to  which  the  suction 
pipe  is  connected.    There  are  six  angle  smith's  forges 


sor  with  a  capacity  of  2,200  cubic  feet  per  minute  at 
100  lbs.  pressure.  This  machine  is  driven  by  a  3-phase 
induction  motor,  b.h.p.  350,  60  cycles,  2,200  volts,  140 
r.p.m.,  Vickers  make.  There  are  no  overhead  travel- 
ling cranes  in  the  Iron  Workers'  Shed.  The  crane 
equipment  includes  three  7]/2  tons  30  ft.  radius,  two 
7y2  tons  25  ft.  radius,  two  5-tons  25  ft.  radius,  and  one 
5-tons  20  ft.  radius,  all  electrically  operated,  of  the  jib 
type,  also  a  large  number  of  hand-power  jib  cranes, 
equipped  with  chain  blocks,  and  all  served  by  a  com- 
plete system  of  narrow  gauge  railway  tracks. 

Gas  Producer  Plant. — Duff  Pattern,  2  units,  burn- 
ing bituminous  slack  coal.  Rate  of  gassification  per 
unit,  7^2  cwt.  per  hour;  volume  of  gas  130,000  to  135,- 
000  cubic  feet  per  gross  ton  of  coal.  Steam  used,  about 
.5  to  .6  lbs.  per  pound  of  coal  consumed.  Seventy-five 
to  eighty  per  cent,  efficiency  obtained  from  coal.  Seven- 
ty-five per  cent,  guaranteed.  Ashes  guaranteed  not 
to  contain  more  than  forty  per  cent,  of  carbon. 

The  auxiliary  steam  apparatus  consists  of  a  20 
h.p.  water  tube  vertical  boiler. 

In  operating  the  gas  producer  plant  the  coal  is  fed 
by  hand  through  hoppers  on  the  charging  platform. 
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The  steel  stack  is  60  feet  high,  self-supporting,  lined 
with  fire  brick,  3  ft.  9  in.  inside  diameter. 

The  entire  plant  was  manufactured  and  installed 
complete  by  the  Dowson  &  Mason  Gas  Plant  Com- 
pany, of  Birmingham,  England. 

Ship-Building  Berth. — Length  over  all  500  feet; 
width  over  all  132  feet;  clear  width  between  columns, 
116  feet ;  height  100  ft.  at  water  end  and  80  ft.  at  shore 
end.  Grade  of  floor  9/1 5-in.  per  foot.  Steel  frame  con- 
struction on  concrete  foundations,  and  side  walls  which 
extend  a  few  feet  above  grade.  The  walls  proper  to 
within  25  ft.  of  the  roof  are  of  rough  glass  in  sheets 
72-in.  x  \8%-'m.  in  steel  framing  of  T  and  angle  sec- 
tions. For  a  depth  of  25  ft.  all  round  the  building 
from  the  eaves  down,  the  walls  are  of  corrugated 
galvanized  sheeting. 

The  roof  is  a  double  thickness  of  pine  planks,  on 
wooden  purlins,  covered  with  5-ply  tar  and  gravel 
roofing,  Barrett  specification.  Three  hundred  and  fifty- 
two  concrete  piles  were  driven  under  column  footings 
and  side  walls  of  this  building. 

In  order  that  work  may  be  carried  on  continuous- 
ly, and  to  prevent  damage  or  delay  when  vessels  are 
being  constructed  in  the  berth,  during  high  water  in 
the  spring — caused  by  freshets  or  backing  up  of  ice  in 
the  river — a  movable  or  "flitch"  dam  has  been  con- 
structed across  the  entire  lower  end  of  the  berth.  The 
top  of  this  dam  will  be  level  with  the  top  of  the  Basin 
walls.  The  foundation  of  the  dam  will  consist  of  a 
mat  of  concrete  8  ft.  deep  and  29  ft.  wide,  properly  re- 
inforced. This  mat  rests  on  130  piles.  To  prevent 
scouring,  a  single  row  of  steel  piling,  of  the  Carnegie 
interlocking  type,  25  feet  long  has  been  driven  across 
the  Berth  12-in.  back  from  the  outer  face  of  the  mat, 
and  the  tops  of  the  steel  piles  have  been  embedded  in 
the  mat  itself. 

The  framing  of  the  dam  proper  is  of  steel,  com- 
posed of  standards,  or  posts,  at  intervals  braced  with 
steel  struts.  The  standards  and  struts  are  anchored 
to  the  concrete  mat.  Between  the  standards  12  in. 
x  12  in.  stop  logs  or  flitches  are  placed.  The  whole 
front  or  water  end  of  the  Berth  will  be  closed  in  win- 
ter by  means  of  portable  wooden  panels,  in  angle  iron 
framing.  Size  of  panels  12  ft.  2i/\  in.  x  11  ft.  6}^  in. 
Number  of  panels  50.  These  panels  extend  from  top 
of  dam  to  bottom  chord  of  end  roof  truss.  For  the 
purpose  of  handling  the  panels  and  the  flitches  in  dam 
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below  an  I-beam  trolley  is  fitted  to  the  crane  girders. 
The  traveller  is  operated  by  a  hand-power  winch. 

At  the  en.d  of  the  shipbuilding  shed  are  two  slip- 
ways of  timber  construction,  parallel  and  spaced  53 
feet  apart  on  centres.  These  ways  extend  120  feet  out- 
side of  the  shed. 

Across  the  entire  width  of  the  Berth,  for  the  full 
length  of  building,  12-in.  x  12-in.  timbers  will  be  laid 
on  the  grade.  On  these  will  be  laid  longitudinal  tim- 
bers which  in  turn  will  carry  the  keel  and  bilge  blocks 
and  launchways. 

The  crane  equipment  in  the  shipbuilding  berth  in- 


Administrative  Offices  of  Messrs.  Canadian  Vickers.  Limited. 

eludes  four,  each  of  5  tons  capacity  22  ft.  4  in.  span, 
on  each  side,  one  of  5-ton  capacity  60  ft.  span  in  centre 
and  one  of  35  ton  capacity  60  ft.  span  in  centre,  ar- 
ranged in  such  a  way  that  the  35-ton  crane  can  serve 
the  centre  of  either  of  two  ships  under  construction 
side  by  side.  Crane  girders  are  suspended  from  the 
roof  trusses.  All  cranes  are  electrically  operated  and 
all  were  manufactured  by  Sir  W  in.  Arrol  iv  Company, 
(ilasgow.  Two  electric  winches  are  also  installed  on 
the  slipways. 

Power  House. — The  rower  Mouse,  Electrical  Shop 
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and  l  i  M  House  are  all  in  one  building:  length  160  ft., 
width  66  ft.,  one  storey,  steel  Frame  construction,  brick 
walU,  wooden  root  with  monitors,  concrete  founda- 
tions "it  252  concrete  piles.  The  Power  Mouse  is  80 
ft.  long  x  66  ft.  wide.  Tile  floor  on  concrete  base. 
Current  is  obtained  from  the  Montreal  Light,  Heat  & 
Power  Company  at  11.000  volts,  transformed  to  2,200 
volts  foT  supply  of  induction  motors  driving  air  com- 
pressors,  hydraulic  pumps,  and  tire  service  pumps  and 
also  transformed  from  11,000  volts  to  315  volts  for 
self-synchronizing  rotary  converters,  of  which  there 
are  three  sets,  each  650  kw.  speed  720,  Vickers  make. 

I  here  are  six  induction  Vickers  motors — two  for 
air  compressors  each  350  h.p.,  two  for  hydraulic  pumps 
each  90  h  p.,  two  for  fire  service  pumps  each  250  h.p. 
General  current  supply  for  works  motors,  of  which 
there  are  about  200.  is  3  wire,  direct  current  at  440 
volts  and  220  volts  for  general  lighting.  The  air  com- 
pressor in  this  house  is  the  same  as  that  fitted  in  the 
shipyard  compressor  house  and  is  a  two-stage  Inger- 
soll-Rand  unit,  capacity  2,200  cubic  feet  of  air  per 
minute  at  100  lbs.  pressure,  being  joined  up  in  com- 
mon to  one  large  air  main  through  the  works.  All 
transformers  are  of  Westinghouse  make.    The  switch 


The  Electrical  Shop  is  equipped  as  follows :  double- 
disc  grinder  ;  sheet  shears  and  rolls  ;  wet  stone  ;  shaper, 
radial  drill;  two  screw  cutting  lathes;  large  machine 
lathe;  coil  taping  machine;  coil  winding  machine; 
band  saw  for  cutting  insulating  material;  hand  port- 
able punch. 

The  machines  are  belt-driven  from  line  shaft  run 
by  a  10  h.p.  Vickers  motor.  In  the  Electrical  Shop 
is  a  long  work  bench  equipped  with  twelve  semi-steel 
solid  bar  Parker  Patent  vises. 

There  is  also  an  impregnating  plant  for  treating 
field  coils,  etc.,  wire  and  cable  storage  room  and  a  3- 
ton  hand-operated  travelling  crane,  32  feet  span,  with 
chain  block.  The  floor  is  of  creosoted  blocks  on  con- 
crete base  and  the  whole  shop  is  protected  by  "Estey" 
sprinklers. 

The  test  house  is  equipped  with  a  horizontal  test- 
ing machine,  capacity  100  tons,  used  for  tension  com- 
pression and  bending  tests.  This  machine  was  made 
by  Joshua  Buckton  &  Company,  Leeds,  England. 

Administrative  Offices. — Located  at  north-east  sec- 
tion of  site,  facing  Notre  Dame  Street.  Three  storeys 
and  basement,  length  120  ft.,  width  54  ft.,  fireproof 
construction,  concrete  foundations.    Natural  ground, 


An  interior  view  of  the  Ironworkers'  Shed— Canadian  Vickers  plant. 


gear,  both  a.c.  and  d.c,  was  manufactured  by  Ferranti 
Limited,  of  England.  There  are  two  overhead  hand- 
operated  travelling  cranes,  each  of  10  tons  capacity, 
37  feet  span,  Morris  make.  The  force  pumps,  hydraulic 
accumulator  and  storage  tank  are  located  in  the 
Power  House.  All  hydraulic  tools  are  operated  from 
this  plant.  The  force  pumps  are  of  the  horizontal 
triple  ram  type,  in  parallel,  automatically  started  and 
stopped  by  means  of  solenoid  switches  so  arranged 
that  the  driving  motors  can  be  run  at  full  speed  be- 
fore loading.  The  pumps  are  automatically  unloaded 
before  stopping.  There  are  two  motor-driven  centri- 
fugal lift  pumps,  connected  in  parallel,  which  take 
water  from  the  river,  raising  it  to  the  storage  tank, 
lift  about  90  feet.  The  water  flows  by  gravity  from 
the  storage  tank  to  the  force  pumps  and  is  then  pump- 
ed into  the  accumulator,  in  which  the  ballast  on  ram, 
consisting  of  179  tons  of  slag  and  sand,  is  raised, 
maintaining  a  pressure  of  1,500  lbs.  per  square  inch 
in  the  hydraulic  mains.  The  hydraulic  mains  extend- 
ing to  the  several  buildings  are  of  seamless  steel  pipe 
with  cast  steel  oval  flanges,  manufactured  by  Stewart 
&  Lloyds,  Scotland.  The  entire  hydraulic  equipment 
in  the  Power  House  was  manufactured  by  the  Leeds 
Engineering  Company,  Leeds,  England. 


no  piles  required.  Steel  frame,  brick  walls.  Mont- 
real limestone  trimmings.  Front  and  back  of  building 
faced  with  red  pressed  brick.  Floors  of  "Keystone" 
gypsum  composition  reinforced.  Partitions  of  "Key- 
stone" gypsum  blocks,  wooden  roof  covered  with  5- 
ply  tar  and  gravel,  Barrett  specification. 

The  building  is  divided  into  three  sections.  The 
windows  are  of  the  ordinary  type.  In  the  east  sec- 
tion are  located  stairways,  vaults  and  chief  draughts- 
man's offices.  In  the  centre  the  main  and  draughting 
offices,  and  in  the  west  section  the  offices  of  the  ex- 
ecutives, board  room,  dining  rooms,  kitchen,  etc.  The 
kitchen  is  on  the  top  floor.  On  the  roof  is  the  sun 
printing  photograph  and  electric  printing  frames.  The 
interior  trim  is  of  oak  and  mahogany.  The  building 
is  heated  in  winter  and  cooled  in  summer  by  the  Car- 
rier Air  Conditioning  System.  A  complete  air  wash- 
ing plant  is  installed.  The  stairways  in  this  building 
are  of  ornamental  iron  manufacttl  e  and  are  installed 
by  the  Dominion  Architectural  Iron  Works,  Limited. 
Stair  heads  are  of  concrete  finished  with  Toch  Bros, 
dust-proof  cement  floor  paint. 

Concrete  Piles. — About  3,000  concrete  piles  of  the 
"Pedestal"  type,  approximate  total  length  75,000  lineal 
feet,  were  used  in  the  construction  of  the  foundations 
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of  the  building's,  retaining  walls,  and  heavy  machines, 
the  whole  of  the  site  being  reclaimed  ground.  The 
concrete  piling  was  done  by  the  MacArthur  Concrete 
Pile  &  Foundation  Company,  of  New  York.  This 
contract  is  one  of  the  largest  for  concrete  piles  ever 
awarded  in  Canada.  Each  pile  is  designed  to  carry  a 
load  of  30  tons.  Many  tests  were  made  under  a  load 
of  45  tons  and  none  showed  any  settlement.  All  piles 
were  driven  to  a  penetration  of  25  blows  to  2-in.  by 
a  No.  2  Vulcan  Steam  Hammer,  weighing  6,600 
pounds ;  weight  of  plunger  3,000  lbs.,  drop  of  hammer 
2  ft.  6  in.  Practically  all  the  concrete  piles  driven  are 
30  feet  in  length.  Each  pile  weighs  three  tons  and 
contains  about  two  cubic  yards  of  concrete. 

Two  piles  were  excavated  during  the  course  of  the 
work  to  show  the  bulb  or  pedestal  as  formed  by  the 
material  when  actually  in  place.  One  of  the  accom- 
panying illustrations  shows  clearly  the  condition 
of  the  piles. 

Pile  driving  was  proceeded  with  during  the  winter 
season  except  when  the  temperature  was  below  zero. 
In  cold  weather  the  sand  and  stone  were  heated  by 
steam.  Concrete  was  mixed  in  a  shed.  Wooden 
covers  were  placed  over  the  wheelbarrows  while  the 
concrete  was  being  conveyed  from  the  mixing  shed  to 
the  pile-drivers. 

Lighting  System. — In  the  Shipbuilding  Berth,  Iron 
Workers'  Shed  and  several  of  the  other  buildings, 
mercury  vapor  lamps  of  the  Westinghouse-Cooper- 
Hewitl  (London,  Eng.)  type,  each  of  3,500  c.p.  are 
used.  In  the  Joiners'  Shop  and  around  the  yard  about 
150  arc  lights  of  the  "Monarch"  type,  each  600  c.p., 
made  by  Verity's  Limited,  Birmingham,  Eng.,  are  in- 
stalled. All  lights  are  on  d.c.  circuits, .except  those 
fur  the  Administrative  Offices  and  General  Store 
Building. 

General  Heating  System. — All  the  buildings  are 
heated  by  Thermotanks,  the  air  taken  from  the  out- 
side of  the  buildings  being  passed  through  the  tanks, 
which  contain  steam  coils  of  cast  iron,  by  a  motor- 
driven  blast  fan  running  at  800  to  1100  r.p.m.  and  be- 
ing distributed  in  the  several  buildings  by  means  of 
sheet  metal  pipes.  Registers  and  controls  are  placed 
in  the  walls  and  outlets  of  the  pipes.  Steam  is  car- 
ried to  the  tanks  from  the  central  heating  station 
through , mains  in  the  tunnel  except  for  the  Joiners' 
Shop  for  which  a  separate  boiler  plant  has  been  in- 
stalled. 

Water  Supply.  Cast  iron  water  pipes  have  been 
extended  to  all  parts  of  the  plant  and  22  fire  hydrants 
>t  tin  Ludlow  non-freezing  slide-gate  type  have  been 
installed.  A  connection  has  been  made  with  the  city 
main  in  Notre  Dame  Street  near  the  Office  Building 
and  also  on  the  river  bank.  West  of  the  Joiners' 
Shop  a  pumping  plant  is  located,  the  purpose  of  which 
is  to  maintain  a  pressure  of  100  lbs.  throughout  the 
mains.  Two  pumps  of  I'ulsometer  Engineering  Com- 
pany's make,  driven  by  Vickers  motors  of  250  It. p. 
each,  will  be  installed.  Each  pump  will  be  capable  of 
delivering  1.5(H)  Imp.  gals,  a  minute  against  a  total 
head  of  350  ft. 

Tunnel.  There  is  a  concrete  tunnel  about  3,000 
feci  in  length,  extending  from  the  engine  and  boiler 
Bhop.  It  is  located  on  the  north  side  of  the  Pitting- 
(  >nt  Basin  around  the  works  to  the  floating  dock  on  the 
south  side,  and  connects  all  the  buildings.  The  inside 
dimensions  <>f  the  tunnel  are  0  ft.  x  6  ft.  The  bottom 
and  top  slabs  arc  of  concrete.  The  top  slab  is  rein 
forced  with  Clinton  Wire  Cloth.  Por  the  whole  length 
of  the  tunnel  <>n  10  ft.  centres,  heavy  concrete  girders, 
resting  on  concrete  piles,  have  been  constructed  in 
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the  floor  slab.  The  entire  tunnel  structure  is  below 
frost  level.  Manholes  are  located  at  intervals.  A 
typical  cross  section  is  shown. 

The  tunnel  is  used  for  the  purpose  of  carrying 
water,  steam  and  air  mains,  and  electric  cables,  a  12- 
in.  cast  iron  fire  service  main,  2y2-'m.  hydraulic  high 
pressure  main,  5-in.  heating  main  with  4-in.  return, 
8-in.  compressed  air  main,  4-in.  drinking  water  main, 
10-in.  steam  main,  at  200  lbs.  per  scpiare  inch  to  En- 
gine Shop  for  testing  steam  turbines.  All  electric 
cables  will  be  supported  on  porcelain  insulators. 

Pneumatic  Equipment  &  Tools. — Two  Compres- 
sors, Canadian  Ingersoll-Rand  Company's  make,  one 
in  Compressor  House  and  one  in  Power  House,  of 
capacity  already  given,  connecting  to  a  common  8-in. 
main  which  completely  encircles  the  works,  with 
branches  to  each  shop  and  department,  have  been 
installed.  Jn  particular  the  floating  dock  has  240  con- 
nections, and  the  ship  berth  300  connections.  The 
pneumatic  and  electric  tools  used  throughout  the 
works  were  manufactured  by  the  Chicago  Pneumatic 
Tool  Company. 

New  Boyer  Rivetting  Hammers  Nos.  60-80  and  90 
are  being  used  in  conjunction  with  Boyer  standard 
Short  llolders-on  and  Boyer  Combination  Holders-on 
for  driving  rivets  in  boiler  plate  and  for  general  work 
of  this  nature.  Special  Short  No.  50  Boyer  Rivetting 
Hammer  with  inverted  handle  is  being  used  for  rivet- 
ting in  the  bows  of   boats   where  space   is  limited. 
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"New"  Mover  and  "Now"  Chicago  Chipping  Hammers 
arc  being  used  for  chipping  stool  along  the  edges  of 
plates  when  required,  and  for  caulking  and  general 
work.  The  "I"-  Boyer  Hammer  is  used  for  chipping 
paint  and  scaling  off  the  sides  of  hoats  which  are  to 
be  repaired.  "Little  Giant"  Pneumatic  drills  are  be- 
ing used  for  all  metal  boring  including  reaming  of 
holes  of  different  sizes  for  bolts,  etc.  "Little  Giant" 
Wood-Boring  machines  are  used  for  boring  holes  in 
timbers  for  the  dock.  No.  2  Mover  Rivet  Buster  is 
being  used  for  breaking  the  heads  of  rivets  condemn- 
ed h\  inspectors.  "Duntley"  Electric  Drills,  all  sizes, 
from  the  Midget  drill  to  No.  3,  are  being  used  in  drill- 
ing in  all  parts  of  the  plant  whore  air  is  not  available. 
"Protector"  brand  hose,  with  woven  steel  armor  for 
water,  steam  and  air,  is  in  use  throughout  the  works, 
also  a  special  large  air  hose  with  cotton  jacket  of 
"Protector"  brand,  is  used  for  carrying  compressed 
air  from  the  air  main  to  the  Floating  Dock.  All  hose 
was  manufactured  by  the  Woven  Steel  Hose  &  Rubber 
Company,  Trenton,  N.J. 

The  pneumatic  and  electric  tools  and  hose  above 


ft.  of  grate  with  natural  draft,  64,000  lbs.  of  water  an 
Ik  »ur. 

Integral  steam  superheaters,  each  having  572  sq. 
ft.  of  heating  surface,  one  on  each  boiler,  each  super- 
heater to  be  capable  of  imparting  150  degrees  Fahr. 
superheat  to  the  steam  produced  by  one  boiler.  The 
chain  grate  stokers,  automatic,  Babcock-Wilcox  type, 
are  to  be  capable  of  burning  coal,  containing  30  per 
cent,  of  hydro-carbon  and  approximately  13,000  b.t.u. 
per  pound' of  dry  coal,  smokelessly,  and  well  within 
the  requirements  as  regards  smoke  nuisance. 

All  valves  and  headers  in  boiler  plants  are  of  cast 
steel. 

General  Stores,  Gate  House  and  Ambulance  Room. 

—Size  of  building  103  ft.  long  x  34  ft.  wide,  two 
storeys  and  basement.  Steel  frame,  brick  walls,  con- 
crete foundation  on  88  concrete  piles.  Reinforced 
concrete  floors  designed  to  carry  400  lbs.  per  sq.  ft. 
Reinforced  concrete  roof  slab  Al/2  in.  thick,  on  steel 
purlins.    Ordinary  windows. 

Dartnell,  Limited,  contracted  for  the  waterproof- 
ing of  this  building.    The  well-known  waterproofing 


Interior  of  Power  House  -Canadian  Vickers  plant. 


described  were  supplied  to  the  Canadian  Vickers  Com- 
pany by  the  Holden  Company,  Limited,  of  Montreal. 

Central  Heating  Station. — One-storey  building,  136 
ft.  long  x  50  ft.  wide,  steel  frame,  brick  walls,  con- 
crete foundation  on  concrete  piles,  mill  roof  2  in.  x 
4  in.  on  edge  covered  with  5-ply  tar  and  gravel  roof- 
ing, Barrett  specification,  metal  window  frames.  Cen- 
tral heating,  station  includes  boiler  plant,  steam  test 
house,  economizer,  conveyors,  radial  brick  stack  (Al- 
phonse  Custodis  make)  175  ft.  high. 

The  equipment  includes  four  Babcock-Wilcox  wa- 
ter tube  boilers,  200  lbs.  pressure,  each  having  a  heat- 
ing surface  of  3,720  sq.  ft.,  used  for  heating  purposes 
in  conjunction  with  the  thermotanks,  and  one  boiler 

-imilar  make  and  capacity,  pressure  320  lbs.,  for 
testing  purposes.  Green's  economizer  and  chain  grate 
stokers,  coal  breaker,  ash  handling  plant,  coal  Con- 
veyors, capacity  40  tons  "per  hour,  all  of  Babcock- 
Wilcox  make,  are  also  installed. 

The  five  boilers  together  are  to  be  capable  of  evap- 
orating, when  burning  20  lbs.  of  slack  coal  per  sq. 


compound  manufactured  by  the  R.  T.  W.  Damp  Re- 
sisting Paint  Company  (Toch  Bros.),  was  mixed  in- 
tegrally with  the  concrete  in  the  side  walls  and  lower 
floors,  and  a  1-in.  surface  coat  of  cement  mortar  made 
with  the  compound  covers  all  exposed  parts  of  the 
concrete.  The  lower  floors  are  dust-proofed  with 
Toch  Bros.'  filler.  The  building  is  fireproof.  An  Otis- 
Pen  som  Freight  Elevator  in  wired  glass  fireproof  en- 
closure is  installed.  The  building  is  located  at  the 
main  entrance  gate  of  the  works  and  in  it  there  will 
be  the  gate  office,  general  stores,  ambulance  and  first 
aid  equipment. 

Engine  and  Boiler  Shops,  and  Brass  Foundry. — 
Located  in  one  building,  size — length  380  ft.,  width 
155  ft.,  height  38  ft.  to  bottom  of  roof  trusses.  Steel 
frame  construction,  brick  walls,  concrete  foundations 
on  concrete  piles,  wooden  roof  covered  with  5-ply  tar 
and  gravel  roofing,  Barrett  specification.  The  build- 
ing is  divided  longitudinally  into  three  bays  ;  widths 
65  ft.,  51  ft.  and  39  ft.  Above  the  narrow  bay  is  a  gal- 
lery 310  ft.  long.    On  this  gallery  will  be  located  a  tur- 
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liiiie  blade  workshop,  blading  template  floor,  blade  as- 
sembly benches,  lockers  for  assorted  blades,  etc. 

The  west  half  of  the  building  will  be  used  as  a 
Boiler  Shop.  This  space  is  divided  into  three  sections 
for  boiler  work,  machine  work  and  erecting.  The 
Engine  Shop  will  occupy  the  east  half  of  the  building. 
Two  lines  of  standard  gauge  tracks  will  be  extended 
through  the  shops.  In  the  Engine  and  Boiler  Shops 
there  will  be  three  25-ton  and  one  5-ton  overhead 
travelling  cranes.  All  cranes  are  of  the  plate  girder 
type  electrically  operated,  designed  and  manufactured 
by  Sir  William  Arrol  &  Company. 

At  the  north-east  corner  of  the  Engine  Shop  is  a 
brass  foundry  60  ft.  x  40  ft.,  one  storey.  In  this 
foundry  there  will  be  six  pot  fires,  emery  wheel,  dry- 
ing store,  sand  shed,  metal  shed  and  coke  storage. 

Following  is  a  list  of  machine  tools  and  equipment 
in  the  Boiler  and  Engine  Shops:  duplex  radial  drill; 
six  spindle  multiple  drill;  elliptical  hole  boring  ma- 
chine; plate  edge  planing  machine;  thermotank,  fans 
and  motors;  24-in.  double  head  shaping  machine;  pipe 
drilling  and  facing  machine;  "Johns"  splitting  shears; 
horizontal  plate  bending  rolls;  vertical  hydraulic  plate 
bending  machine;  one  fixed  hydraulic  riveting  ma- 
chine; tube  cutting  machine;  circular  saw;  tool  grind- 
ers :  screw  cutting  machine,  levelling  block ;  smiths' 
hearth;  testing  machine;  hydraulic  intensifier  electro- 
depositing  bath;  motor  and  generator;  acid  pickling 
bath:  soda  washing  bath;  72-in.  x  72-in.  x  14-ft.  plan- 
ing machine  ;  compound  planing  machine  ;  turbine  bor- 
ing machine  ;  horizontal  drilling  machine,  5-in.  spindle  ; 
horizontal  drilling  machine,  3-in.  spindle;  duplex  rad- 
ial drills  ;  vertical  drill ;  5-ft.  6-in.  radial  drill ;  72-in. 
turbine  lathe;  36-in.  duplex  lathe,  double  header;  8-ft. 
chuck  lathe;  14^4-in.  gap  lathe;  12-in.  gap  lathe;  36- 
in.  circular  planer;  two  No.  3  facing  and  boring  ma- 
chines; turret  lathe;  capstan  lathe;  profile  milling  ma- 
chine; Universal  milling  machine;  vertical  milling 
machine;  24-in.  double  head  shaper;  12-in.  slotting 
machine;  24-in.  slotting  machine;  wormwheel 
generator;  bevel  gear  planer;  screwing  machine; 
Kami  saw;  portable  milling  machine;  saw  sharp- 
ening machine;  saw  setting  machine;  Key  way 
cutting  machine;  2<X-in.  disc  grinder;  tool  grinder; 
sensitive  drill;  No.  2  facing  and  boring  machine;  8^>- 
in.  brass  finishers'  lathe;  6^-in.  capstan  lathe;  12-in. 
gap  lathe;  9-in.  capstan  lathe;  5-ft.  radial  drill;  hori- 
zontal drilling  machine;  semi-automatic  duplex  mill- 
ing machine;  24-in.  shaping  machine;  Sin.  slotting 
machine;  tool  grinder;  turbine  blade  press;  screw 
press;  turbine  blade  sawing  machine;  turbine  blade 
knicking  machine;  No,  1  turbine  blade  tipping  mach- 
ine ;  No.  2  turbine  blade  tipping  machine  ;  turbine  blade 
drilling  machine  ;  turbine  blade  rumbling  machine  ; 
section  washing  tank;  20-in.  disc  grinders;  sensitive 
drill;  flanging  press  and  furnace., 

The  largest  machine  in  the  engine  shop  is  a  36-in. 
double  duplex  patent  lathe  used  for  machining  marine 
shafts,  etc.  Length  of  bed  113  ft..  4  carriages.  2  head 
stocks,  2  tail  stocks,  each  pair  driven  by  a  52  h.p., 
d.c.  motor,  320  to  '»0()  r.p.m.  \  ickers  type.  The  length 
of  foundation  of  this  lathe  is  120  ft. 

Sir  William  \rrol  &  Company.  Limited,  engineers, 
are  responsible  for  the  design  of  the  buildings.  Messrs. 
T.  Cringle  »V  Son,  Limited,  Engineers.  Montreal,  de- 
signed the  Administrative  Offices,  Cate  House  and 
Central  Heating  Station  to  the  requirements  of  the 
Canadian  Yickcrs,  Limited 

The  general  contractors  for  the  construction  of  the 
plant  above  described  are  E.  C  M.  (  ape  \-  Company. 


Limited.  Following  is  a  list  of  the  sub-contractors 
for  the  construction  work : — MacArthur  Concrete  Pile 
&  Foundation  Company,  New  York,  concrete  piling : 
Keystone  Fireproofing  Company,  Limited,  New  York, 
tireproofing ;  Alphonse  Custodis  Chimney  and  Con- 
struction Company,  New  York,  brick  chimney;  Robert 
Reid,  Montreal,  floor  and  tile  work,  granite;  Hadrian 
Flooring  Company,  Limited,  Montreal;  floor  and  tile 
work;  Douglas  Bros.,  Limited,  Montreal,  kalameined 
work;  \Ym.  Rutherford  &  Sons  Co.,  Ltd.,  Montreal, 
millwork;  F.  Tremblay  &  Co.,  Ltd..  Montreal,  mill- 
work  ;  U.  Pauze  &  Fils  Co.,  Montreal,  millwork  ;  Do- 
minion Architectural  Iron  Works,  Ltd.,  Montreal,  or- 
namental iron  work;  Canada  Creosoting  Co.,  Ltd., 
Toronto,  paving  blocks  for  floors;  P.  J.  Sullivan  & 
Co.,  Ltd.,  Montreal,  plumbing  and  heating;  Thomas 
O'Connell,  Montreal,  plumbing  and  heating;  Trussed 
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(  onerete  Steel  Co.,  Montreal,  reinforced  steel;  Domin- 
ion Bridge  Co.,  Ltd..  Montreal,  steel  work;  Structural 
Steel  Co.,  Ltd.,  Montreal,  steel  work;  Phoenix  Bridge 
&  Iron  Works,  Ltd.,  Montreal,  steel  work:  Steel  i\ 
Radiation,  Ltd.,  Montreal,  steel  sash;  C.  W.  Reed  & 
Co.,  Ltd.,  Montreal,  w  aterproofing ;  Dartnell  Ltd., 
Montreal,  waterproofing;  frauds  llankiu  &  Co.,  Ltd.. 
Montreal,  waterproofing;  Ceo.  W.  Reed  \-  Co.,  Ltd.. 
Montreal,  rooting;  Richardson  &  Simard,  Montreal, 
roofing;  Metal  Shingle  &  Siding  Co.,  Ltd.,  Montreal, 
roofing;  Canadian  II.  W.  Johns  Manvillc  Co.,  Mont 
real,  roofing;  Sibley  «.\  lluot.  Montreal,  rooting;  Mas- 
ter Builders  Co.,  Montreal,  flooring;  pedlar  People 
Ltd.,  Montreal  (Oshawa),  reinforcing,  Clinton  wire 
cloth;  Sherwin  Williams  Co.,  Montreal,  paint;  La 
Prairie  Brick  Co.,  Ltd.,  Montreal,  brick;  Canada  Ce 
menl  Co.,  Ltd.,  Montreal,  cement. 

Ahern  Safe  Company.  Montreal,  safes;  Sir  Win 
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Arr.'i  Company,  Glasgow,  heavy  cranes,  hydraulic 
presses,  etc.;  Babcock  &  Wilcox,  Limited,  Montreal, 
boilers  and  auxiliary  equipment;  John  Bertram  & 
Sons.  Dundas,  radial  drills:  British  Westinghouse 
Lo.,  London,  Eng.,  Cooper-Hewitt  mercury  vapor 
lamps;  Brown  Hoisting  Machinery  Company,  Cleve- 
land, locomotive  cranes;  Canadian  Fairbanks- 
Morse  Co.,  Montreal.  "Byers"  pipe;  Canadian  Inger- 
soll-Rand  Co..  Montreal,  compressors;  Carrier  Air 
Conditioning  Co..  New  York,  office  ventilation  and 
heating;  Chicago  Pneumatic  Tool  Co.,  Chicago,  pneu- 
matic and  electric  tools;  Dowson  &  Mason  Gas  Plant 
.  England,  gas  producers  and  furnaces;  Ferrantt 
Electrical  Co.,  Toronto,  panels;  llolden  Co..  Limited, 
Montreal,  pneumatic  tools  and  armoured  hose;  Leeds 
Engineering  Company,  Leeds.  Eng.,  hydraulic  accumu- 
lator and  ram:  Ludlow  Manufacturing  Co.,  Troy,  N. 
Y.,  fire  hydrants:  MacArthur  Concrete  Pipe  &  Found- 
ation Co.,  11  Pine  Street,  New  York,  concrete  piling; 
D.  K.  McLaren  Limited.  Montreal,  belting;  Morris 
Crane  &  Moist  Co.,  Ltd.,  England,  chain  block  and 
travelling  cranes;  Office  Equipment  Co.  of  Canada, 
Montreal,  furniture  and  office  equipment ;  Otis-Eensom 
Elevator  Co.,  Ltd.,  Montreal,  freight  elevators;  C. 
Parker  Company,  Meriden,  Ct.,  patent  vises  in  elec- 
trical shop ;  Paterson  Manufacturing  Co.,  Toronto, 
rooting  materials;  P.  Pilkington '  &  Co.,  England, 
pneumatic  hammers ;  Pulsometer  Engineering  Co., 
Reading,  England,  pumps;  Hugh  Smith  &  Sons  Co., 
( rlasgow,  bending  rolls,  etc.;  Springer  Lock  Co.,  Belle- 
ville, monitor  sash  operators;  Stewarts  &  Lloyds, 
(rlasgow,  steel  high  pressure  pipe;  B.  C.  Sturtevant 
Co.,  Boston,  blowers ;  Sturtevant  Engineering  Co., 
Ltd.,  England,  forges,  fans,  blowers,  etc. ;  Thermo- 
tank  Ventilating  Co.,  Glasgow,  heating  system  in  all 
buildings;  Vogel  Co.  of  Canada,  Ltd.  (Estey  Bros.), 
Montreal,  fire  sprinklers;  Woven  Steel  Hose  &  Rub- 
ber Co.,  Trenton,  N.J.,  armoured  hose;  Toch  Bros., 
New  York  City. 


Marsh  &  Henthorn,  Limited,  Belleville,  state  that 
large  quantities  of  boiler  tubes  are  needed  in  Canada 
and  express  their  belief  that  there  is  good  opportunity 
for  the  establishment  of  a  boiler  tube  factory,  as  tubes 
n<  tw  used  are  practically  all  imported  from  the  United 
States,  Germany  and  Belgium. 


Concrete  Piles  for  the  Canadian-Vickers 
Plant 

AFTER  exhaustive  inquiries  and  inspection  oi 
different  types  of  foundations  the  Engineers 
of  the  Canadian-Vickers  Company,  aided  by 
the  experience  of  the  general  contractor,  Mr. 
E.  G.  M.  Cape,  of  Montreal,  it  was  decided  to  award 
the  various  contracts,  seven  in  all,  for  the  foundations 
to  the  MacArthur  Concrete  Pile  and  Foundation  Com 
pan}-,  of  New  York,  Ottawa,  etc.  It  was  judged  that 
the  enlarged  base  of  the  Pedestal  Pile,  the  exclusive 
product  of  this  company,  resting  on  the  original  sea 
bottom  would  be  eminently  suitable  for  the  solving  of 
the  foundation  problem,  while  their  heavy  steel  driving 
apparatus  would  serve  the  purpose  of  either  displac- 
ing or  shattering  the  large  boulders  which  would  in- 
evitably be  encountered.  The  foundation  plans  gave 
an  ultimate  load  of  thirty-two  tons  per  mile.  The  vari- 
ous contracts  awarded  to  the  MacArthur  Company 
were  as  follows  : 


Number 
of  piles 

66 

747 

619 


635 


382 


36 


Lineal 

feet  Buildings 
1,991        Import  stores. 
16,857        Ship  berth  and  retaining  wall. 
16,533       Joiners'  shop,   iron  workers' 
shed,  power  house  and  elec- 
trical shop. 
19,003       Engineer    shop    and  boiler 
shop. 

3,513       Gate     house     and  machine 
foundry. 

6,774       Central  heating    station  and 
tunnel. 

1,038        Machine  foundation  in  boiler 
and  machine  shops. 


7  contracts  2,608  piles  65,709  lineal  feet. 

While  these  contracts  did  not  run  continuously, 
owing  to  delay  in  reclaiming  the  land,  the  MacArthur 
Company  were  occupied  for  one  year  and  seven  weeks 
in  all  on  this  work. 

The  judgment  of  the  engineers  was  fully  justified 
by  results.  Fourteen  piles  were  picked  out  at  ran- 
dom and  loaded  with  forty-two  tons  each  under  the 
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supervision  of  the  owners"  engineers.  The  results  of 
the  tests  were  as  follows: 


Length 

Number  of  hours 

Final 

•OI 

lo&d  remained 

settlement 

pile 

on 

in  feet 

22  ft. 

48 

.006 

24  ft. 

48 

.008 

20  ft. 

48 

.010 

:(2  ft. 

48 

.010 

18  ft. 

48 

.006 

:;i  ft. 

48 

.006 

2.S  ft. 

.007 

:  i)  ft. 

40 

.007 

2!)  ft. 

24 

.004 

2C  ft. 

24 

.008 

28  ft. 

48 

.019 

27  ft. 

48 

.007 

27  ft. 

96 

.001 

2(i  ft. 

96 

.000 

Hydrated  Lime  in  Concrete 

HYDRATED  lime  as  an  adjunct  to  portland- 
c<  tnent  mortar  and  concrete  is  no  new  thing. 
Various  well-known  experimenters  have 
shown  that  small  additions  of  hydrated  lime 
to  cement  mortars  render  them  practically  imperme- 
able t<»  moisture,  have  no  material  effect  upon  their 
tensile  strength  and  much  increase  the  plasticity  of 
the  mortar  over  that  composed  of  cement  and  sand 
alone. 

These  very  commendable  characteristics  of  hyd- 
rated lime  have  been  accepted  by  engineers  without 
much  thought  as  to  their  application  to  concrete  work. 
In  fact,  the  makers  of  hydrated  lime,  themselves,  have 
not  considered  it  worth  while  to  emphasize  any  of  them 
except  the  waterproofing  feature,  which  is  unfortun- 
ate from  a  selling  view  point,  because  there  are  many 
other  equally  effective  ways  of  making  concrete  water- 
tight. It  is  doubtful,  however,  if  one  engineer  in 
twenty,  accustomed  to  the  use  of  concrete,  has  an 
adequate  appreciation  of  the  possibilities  of  hydrated 
lime,  due  to  those  very  qualities  upon  which  many 
experimenters  have  reported. 

In  two  fields  of  concrete  work  there  would  appear 
to  be  a  distinct  advantage  in  using  hydrated  lime  ;  in 
concrete  which  is  to  be  delivered  by  the  spouting  meth- 
od and -in  concrete  roads.  In  the  former  case  it  has 
long  been  a  cause  for  complaint  that  while  spouting 
is  a  most,  perhaps  the  most,  economical  and  effective 
way  of  getting  concrete  to  the  forms,  unless  the  tower 
is  exceedingly  high  or  the  radius  of  deposition  quite 
short,  the  low  angle  of  slope  requires  an  excessively 
wet  concrete  to  insure  easy  spouting,  and  every  ex- 
perimenter knows  that  an  excessively  wet  concrete  is 
a  dangerous  concrete.  It  seems  probable,  however, 
that  a  proper  admixture  of  hydrated  linn  would  give 
the  concrete  a  "buttery"  consistency,  a  certain  slippcri- 
ness,  as  it  were,  which  would  lower  its  friction  co- 
efficient and  permit  of  its  spouting  on  a  lower  slope. 

The  desirability  of  hydrated  lime  for  concrete  mad 
work  was  well  advocated  at  tin-  recent  Koad  Congress 
at  Atlanta  by  a  lime  manufacturer,  Charles  Warner, 
of  Wilmington,  Del.  A  point  in  favor  of  the  use  of 
lime  in  road  concrete  emphasized  by  Mr.  Warner  is 
the  effect  of  the  hydrated  lime  in  reducing  the  tend 
ency  to  segregation  in  the  wet  mixture  of  cement,  sand 
and  stone,  and  also  in  reducing  the  ratio  <>f  the  expan- 
sion when  the  concrete  changes  from  a  dry  Condition 
to  a  wet  condition.  I  bis  reduced  expansion  is  doubt 
leas  .1  result  of  the  decreased  permeability  ..f  the  con 


crete  made  with  hydrated  lime.  The  importance  of 
reducing  segregation  ought  to  be  apparent  without 
argument.  One  of  the  difficult  things  in  laying  a  con- 
crete road  is  to  get  the  mix  wet  enough  so  that  it  can 
be  readily  tamped  into  place  and  will  form  a  solid 
mass  without  voids  and  yet  not  so  wet  that  the  ce- 
ment and  sand  will  separate  as  the  water  flushes  to 
the  surface.  The  addition  of  hydrated  lime  materially 
decreases  the  tendency  of  the  cement  and  sand  to  sep- 
arate under  the  screed  or  the  trowel,  and  at  the  same 
time  makes  the  mass  flow  more  .readily  into"  place. 

It  might  be  thought  that  mixing  the  lime  with  the 
cement,  even  though  it  did  not  affect  the  tensile 
strength  of  the  mortar,  might  alter  its  hardness,  since 
lime-mortar  is  much  softer  than  cement.  Since  there 
is  no  place  in  which  concrete  is  used  where  extreme 
hardness  and  resistance  to  concussion  and  abrasion 
are  of  greater  importance  than  in  a  concrete  road  sur- 
face, the  probable  wear  of  a  hydrated-lime  concrete 
road  is  equally  important  as  the  ease  of  construction. 
Here  is  something  that  experience  alone  can  answer. 
We  are  informed  that  at  least  one  concrete  road  is 
this  year  under  construction  with  the  admixture  of 
hydrated  lime.  Its  behaviour  will  be  watched  with  in- 
terest by  engineers. 

( )f  course,  it  can  readily  be  understood  that  the 
hydrated  lime  must  be  very  thoroughly  mixed  with 
the  cement  to  secure  the  results  above  set  forth.  If 
such  thorough  mixing  is  not  secured  and  some  parts 
of  the  mortar  as  laid  in  the  completed  work  have  a 
deficiency  of  hydrated  lime  while  others  have  an  excess, 
the  strength  of  the  work  might  be  considerably  affect- 
ed. The  question  how  practically  to  effect  such  thor- 
ough mixing  is  not  as  easy  as  might  at  first  sight  ap- 
pear. Where  mortar  alone  is  to  be  used  and  the  ma- 
chine mixer  is  available,  it  will  be  comparatively  easy 
to  put  the  right  proportion  of  hydrated  lime  in  each 
batch  and  keep  the  mixer  turning  until  the  lime,  ce- 
ment and  sand  are  thoroughly  incorporated.  The 
great  bulk  of  portland  cement,  however,  is  used  in 
making  concrete  and  the  accurate  proportioning  of  the 
lime  to  the  cement  and  its  thorough  mixing  with  the 
stone  and  sand  are  matters  deserving  some  stud  v. 

Indeed,  practically  all  of  the  advantageous  features 
set  forth  above  have  had  only  limited  practical  proof. 
Theoretically  and  experimentally  there  is  much  to  be 
said  in  favor  of  the  proper  use  of  hydrated  lime  in 
concrete.  Therefore  engineers  will  look  for  reports 
on  the  actual  construction  which  the  next  vcar  will 
undoubtedly  bring  forth.— Engineering  News. 


An  Important  Contract  on  the  VicLers  Hunt 

Messrs.  Dartnell,  Limited,  were  awarded  the  con- 
tract tor  waterproofing  the  hydraulic  press  pit  and 
foundations  for  Canadian  \  ickers.  Limited,  an  extend- 
ed description  of  whose  plant  is  a  feature  of  this  issue. 

The  work  was  done  with  a  Liu.  waterproof  plaster 
coat,  with  2  per  cent.  "Toxcment."  The  Moor  also  re- 
ceived a  1  -in.  plaster  coat,  the  operations  being  identi- 
cal with  those  carried  out  on  Messrs.  Dartnell's  con 
tract  for  the  gatehouse.  It  is  of  interest  to  note  thai 
in  the  waterproofing  of  the  pumpdioii.se,  which  w  as  car- 
ried out  b\  Messrs.  I-;.  <;.  M.  Cape  &  Company,  Limit- 
ed, general  contractors,  2  per  cent,  of  "Toxcment"  \va> 
employed.  This  pump-house  is  on  the  water  edge  of 
the  St.  Lawrence  and  stands  a  head  pressure  of  JO  ft. 

fhe  absolute  water-tightness  (,f  this  work  is  guaran- 
teed by  Messrs.  Dartnell,  Limited,  lor  a  period  of  live 
years. 
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The  New  Sewage  Disposal  Plant  at 

Aberdeen,  S.D. 

Details  of  Design,  Construction,  Operation  and  Cost,  with  Points 
of  Practical  Interest  brought  out  in  a   Discussion  of  the  System 

PART  II.  Conclusion 

By  W.  G.  Potter 


All  concrete  was  composed  of  Northwestern  States 
Portland  cement  and  pit-run  Kampeska  gravel,  in  pro- 
portions  varying  from  1  to  4',/»  to  1  to  6.  This  gravel 
was  taken  from  below  the  water  of  Lake  Kampeska, 
about  HX)  miles  from  Aberdeen,  and  is  remarkably  free 
from  dirt  or  other  foreign  material.  It  made  a  very 
dense  and  solid  concrete. 

in  construction  a  35  ft.  tower  was  erected  between 
the  main  sedimentation  tank  and  the  sludge  filter,  and 
all  concrete  for  these  and  for  the  siphon  tanks  was 
spouted  from  the  tower  to  position.  Gravel  and  ce- 
ment w  ere  brought  to  the  mixer  by  Koppel  cars.  The 
concrete  was  raised  in  the  tower,  and  the  gravel  was 
drawn  up  an  incline  to  a  pocket  above  the  mixer  by  the 
use  of  one  team. 

For  the  sprinkling  filter  and  the  final  tank,  the  mix- 
er was  erected  along  the  railroad  spur,  and  all  gravel 
was  shovelled  direct  from  the  railroad  car  to  the  mix- 
er.   The  concrete  was  run  from  the  mixer  into  Koppel 

s  on  24-in.  gauge  tracks,  and  pushed  by  hand  to 
the  place  of  dumping.  The  crushed  stone  for  the  fil- 
ter-, of  which  175  carloads  were  used,  was  unloaded 
mostly  by  rigging  up  a  block  and  tackle  so  that  a  drag- 
scraper  could  be  pulled  lengthwise  of  the  car,  dumping 
at  the  end  over  a  trap  into  a  Koppel  car  beneath.  This 
arrangement  cut  the  cost  of  unloading  and  moving  the 
-tone  into  position  by  about  50  per  cent,  from  unload- 
ing by  hand. 

Labor  was  paid  22^c.  per  hour  at  first,  followed 
for  the  most  of  the  work  by  25c.  per  hour,  and  was 
very  hard  to  get  during  the  summer  and  fall  seasons. 
Form  carpenters  were  paid  from  35c.  to  45c.  per  hour 
and  brick  masons  from  70c.  to  80c.  per  hour. 

The  total  cost  of  the  plant  will  be  about  $130,000, 
of  which  about  $20,000  will  be  for  reconstruction  of 
the  pump  house  and  its  new  machinery,  $9,000  for  land 
and  right-of-way  costs,  about  $20,000  for  the  force 
main.  S17.000  for  crushed  stone,  and  the  balance  for 
concrete  materials,  labor,  etc.  The  bond  issue  for  this 
w  ork  was  S200.000,  so  that  there  is  an  unexpended  bal- 
ance of  $70,000. 

Sewage  was  started  through  the  new  plant  about 
April  1st.  but  it  will  still  be  some  time  before  the 
changes  in  the  pump  station  are  complete. 

The  entire  work,  excepting  part  of  the  excavation, 
part  of  the  pipe  hauling,  and  the  construction  of  the 
pump  house  building  above  the  foundation,  was  done 
for  the  Commissioners  of  the  city  of  Aberdeen  by  city 
forces  without  contract,  the  writer  being  the  designing 
and  constructing  engineer,  and  W.  D.  Northen,  of  Chi- 
cago, the  general  foreman.  Most  of  the  changes  of 
machinery  in  the  pump  station  were  made  by  Mr.  W. 
F.  Hoberton,  Supt.  of  Water  and  Sewer.  It  is  a  good 
example  of  non-political  municipal  work,  and  the  writ- 
er is  very  glad  to  say  that  politics  was  one  of  the  in- 

'Paper  presented  before  the  Hydraulic,  Sanitary  and  Municipal  Sec- 
tion of  the  Western  Society  of  Engineers. 
tPart  I.  was  published  in  our  last  issue. 


cidental  troubles  that  was  entirely  absent  from  this 
work. 

Discussion 

W.  D.  Gerber  (Chairman)  :  One  of  the  principal 
points  of  interest  in  connection  with  this  plant  at  Aber- 
deen is,  I  believe,  the  fact  that  it  was  designed  by  a 
special  engineer  (the  author  of  the  paper  presented 
this  evening)  employed  for  that  purpose,  and  con- 
structed on  a  force  account  basis  by  the  City.  This  is 
rather  a  departure  from  the  general  practice. 

The  Author:  Changes  in  the  pumping  station  are 
still  being  made,  and  because  of  the  operation  of  the 
pumps  the  work  is  proceeding  very  slowly.  It  will 
probably  be  another  month  before  the  changes  are 
completed.  The  cost  of  concrete  work  ran  from  $3.25 
for  the  concrete  floor  in  the  sprinkling  filter  up  to  about 
$8.25  on  part  of  the  reinforced  work.  The  cost  of  un- 
loading stone  in  the  sprinkling  filter  at  first  ran  from 
45c.  to  60c.  per  yard.  Later  we  were  able  to  cut  it 
down  to  19c.  to  24c.  per  yard  by  working  the  drag 
scraper  lengthwise  of  the  car  and  dumping  through  a 
trap  into  Koppel  cars.  Most  of  the  cars  used  were 
gondolas.  The  average  final  cost  was  about  32.4c.  for 
unloading  stone  from  thenars  and  putting  it  in  place 
in  the  filter. 

Mr.  Gerber:  The  construction  of  such  a  plant  is  an 
interesting  problem,  and  one  that  usually  requires  spe- 
cial consideration.  I  think  perhaps  Mr.  Sherman  can 
give  us  some  points  on  constructing  concrete  work  of 
this  character. 

L.  K.  Sherman:  The  plant  at  Aberdeen  furnishes 
two  interesting  features.  One  of  them  is  the  location 
of  a  sprinkling  plant  so  far  north,  where  provision  had 
to  be  made  for  an  extremely  low  temperature.  We 
shall  be  interested  to  learn  the  future  results.  The 
other  interesting  feature  is  that  to-day  the  people  them- 
selves are  taking  a  higher  view  of  necessities  and  re- 
quirements. We  have  been  accustomed  to  thinking 
that  sewage  disposal  plants  were  forced  upon  us  by 
community  growth;  in  other  words,  where  the  popu- 
lation became  dense,  we  took  care  of  the  situation  by 
building  a  plant  to  prevent  being  a  nuisance  to  our 
neighbors.  That  we  have  advanced  and  will  not  put 
up  with  what  we  did  twenty  years  ago  in  the  line  of 
sanitation  is  exemplified,  T  think,  in  this  plant  at  Aber- 
deen. We  have  also  become  more  rational  in  our  views 
regarding  sewage  disposal.  Some  time  ago,  in  speak- 
ing of  sewage  disposal,  we  said  "sewage  purification." 
Nowadays,  all  prominent  men  in  sanitation  work  speak 
of  it  as  sewage  treatment.  They  have  helped  the  cause 
of  sewage  disposal  in  not  leading  the  layman  to  expect 
from  sew  age  plants  that  which  he  cannot  get.  The  effi- 
ciency of  the  work  done  at  Aberdeen  is  worthy  of 
especial  note.  I  am  not  prepared  to  say  whether  con- 
tractors would  have  built  the  plant  cheaper  than  Mr. 
Potter  did.  but  it  looks  as  though  the  work  was  done 
very  reasonably.    The  use  of  the  siding  for  unloading 


THE    CONTRACT  RECORD 


'495 


cars  was  ingenious  and  I  have  not  seen  this  done  else- 
where. The  concrete  tower  is.  of  course,  standard 
practice.  In  Mr.  Putter's  design,  the  sludge  pipes  do 
not  extend  from  the  valve  to  the  surface,  as  is  the  gen- 
eral practice.  As  I  understand  it,  the  reason  sludge 
pipes  arc  generally  run  close  to  the  top  with  an  open- 
ing is  so  that  a  stick  may  be  poked  down,  expecting 
that  the  pipe  may  clog.  I  have  never  heard  of  the  use 
oi  a  stick  being  necessary,  and  I  do  not  know  that  the 


pipes  do  clog,  but  this  is  the  first  plant  I  have  noticed 
in  which  that  feature  has  been  omitted. 

Mr.  Gerber:  The  point  Mr.  Sherman  brought  up  in 
regard  to  the  design  of  sludge  pipes  is  a  good  one. 
The  feature  doesn't  cost  much,  and  in  this  respect  it  is 
like  a  good  many  other  precautions.  A  man,  for  in- 
stance, will  carry  accident  insurance,  and  yet  may 
never  have  an  accident.  The  device  may  newer  be 
used,  but  if  we  want  it,  we  want  it  badlv. 
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The  Author:  Mr.  Sherman  called  attention  to  the 
sprinkling  filter  being  used  so  far  north.  There  are  a 
number  of  sprinkling  filter  plants  used  in  Saskatche- 
wan and  Alberta,  but  they  are  inclosed  in  buildings. 
In  the  case  of  the  plant  at  Aberdeen,  we  have  merely 
a  temporary  winter  cover,  which  is  taken  off  in  the 
warmer  season.  They  have  several  sprinkling  filter 
plants  of  the  English  type,  and  disposal  plants,  in  Can- 
ada, some  of  which  have  been  running  for  the  past  two 
years,  which  1  think  have  done  very  well.  I  am  ex- 
pecting to  get  considerable  information  from  Aber- 


deen this  coming  winter  in  regard  to  that  plant,  and 
also  in  regard  to  plants  in  the  extreme  North. 

Langdon  Pearse:  The  author  shows  that  the  expen- 
diture was  about  8130,000  for  12.000  people.  Were 
12,000  people  actually  connected  to  sewers?  Also,  it 
would  be  interesting  if  the  author  would  give  us  the 
itemized  cost,  distinguishing  the  cost  of  settling  bas- 
ins, sprinkling  filters,  secondary  tanks,  and  sludge 
tanks,  .showing  the  distribution  of  costs  as  compared 
with  other  plants.  W  hat  I  would  like  to  know  par- 
ticularly, is  whether,  for  instance,  the  settling  plant 
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cost  $35,000,  tlu'  sedimentaion  tank  $10,000.  and  the 
sludge  tank  $2,000.  Something  in  that  general  way 
would  be  very  instructive.  I  have  sought  data  avail- 
able >'ti  such  works  in  connection  with  our  investiga- 
tions for  tin-  Sanitary  District  and  have  found  con- 
siderable variation  of  cost  throughout  the  country, 
l  or  instance,  costs  based  on  census  figures  do  not 
agree  with  the  figures  covering  material  actually 
handled,  per  capita;  the  figures  will  run  three  times  as 
high  for  some  places  as  for  others.  1  would  also  ask 
the  author  whether  lie  had  any  difficulty  in  forming 
the  sloping  walls  and  battles  of  the  settling  chamber 
in  the  sedimentation  tank. 

The  Author:  I  he  sprinkling  filter  cost  $35,000,  in- 
cluding the  rock  in  place.  The  rock  amounted  to  5,500 
cn.  yds.  The  rock  cost  was  $2.96  per  cu.  yd.  f.o.b.  cars. 
The  cost  of  unloading  including  placing  was  about 
32c.  The  sedimentation  tank  cost  $13,000.  These 
figures  arc  approximate  only.  The  siphon  tank  cost 
$1,500.  The  sludge  tank  cost  about  $2,000.  The  final 
tank  cost  about  $4,000.  In  connection  with  the  build- 
ing of  the  final  tank  we  had  considerable  water  to  con- 
tend with.  The  pumping  station,  including  new  ma- 
chinery and  changing  the  position  of  the  old  machin- 
ery, cost  $25,000."  The  land  cost  amounted  to  $9,000 
for  80  acres,  of  which  about  three  acres  are  in  use. 
There  was  considerable  general  work.  For  instance, 
we  had  a  good  deal  of  dirt  to  excavate.  Then  there 
were  the  two  dams,  the  by-passes,  the  attendant's 
house,  and  such  things,  that  could  not  be  included  in 
the  cost  of  any  one  of  these  different  parts/  but  still 
were  included  in  the  total  cost.  The  inclined  walls 
were  about  8  ins.  thick,  built  of  plain  concrete.  They 
w  ere  built  by  making  a  form  for  the  pocket ;  on  ac- 
count of  its  weight,  we  cut  the  form  in  two,  horizon- 
tally, and  handled  each  half  by  means  of  a  derrick;  we 
put  the  entire  form  in  place  for  each  pocket,  concreted 
the  pocket,  pulled  the  form  out,  and  used  it  for  the 
next.  We  had  no  trouble  whatever  in  building  the 
walls. 

Mr.  Sherman:  I  recently  constructed  some  of  these 
baffle  walls  where  the  situation  w  as  very  much  cramp- 
ed, and  the  forms  could  not  be  taken  out  after  they 
were  once  in  place.  We  built  them  in  sectional  slabs, 
on  the  ground,  with  expanded  metal.  We  poured  mor- 
tar on  the  slabs  and  let  them  lie  on  the 'ground,  with 
A  part  of  the  expanded  metal  protruding  at  the  ends. 
When  the  slabs  were  assembled,  mortar  was  poured 
over  the  metal  which  protruded,  and  the  whole  be- 
came bonded  together.  The  method  proved  a  success- 
ful one.  and  much  more  economical  than  building  the 
walls  in  place  and  setting  forms  on  both  sides. 

The  Author:  form  work  is  expensive,  on  sedimen- 
tation tanks  especially,  not  only  as  regards  cost  of  ma- 
terial, but  for  labor. 

Mr.  Gerber:  There  are  two  points  brought  out  in 
thi-  discussion  on  which  I  might  give  our  experience. 
The  first  one  is  that  of  extending  the  sludge  pipe  above 
the  water  line.  About  the  year  1901  we  built  a  plain 
-eptic  tank  of  the  old  flat  bottom  type.  The  man  in 
charge  was  very  conscientious  and  I  was  able  to  get 
from  him  a  great  many  points  in  regard  to  his  experi- 
ence in  the  handling  of  the  sludge.  According  to  this 
gentleman,  sludge  which  was  allowed  to  stand  for  a 
period  of  six  months  or  more  was  extremely  difficult 
to  punfp  on  account  of  the  compactness  of  the  deposit. 
It  was  also  his  experience  that  it  was  necessary  to 
periodically  remove  the  scum  or  mat  which  formed  on 
the  surface  of  the  so-called  digestion  chambers/for  the 
reason  that  if  this  mat  was  allowed  to  stand  and  be- 
come ripe  and  settle  to  the  bottom  of  the  tank,  it 


formed  a  so.'t  of  gummy  mass  that  became  almost  im- 
possible to  handle  even  with  an  8-in.  centrifugal  pump. 
Mc  staled  lo  me  that  he  was  able  to  tell  purely  from 
observation  when  the  mat  was  about  ripe  and  it  was 
his  practice  to  skim  it  off  at  these  times.  W  hen  the  scum 
was  thus  prevented  from  settling  to  the  bottom  of  the 
lank,  it  was  found  that  the  sludge  proper  could  be  very 
readily  handled  by  the  pump  and  that  it  did  not  set 
up  so  densely  as  when  the  scum  was  not  removed.  In 
another  plant  which  has  only  been  in  service  two  years 
il  was  possible  to  provide  sludge  pipes  with  the  dis- 
charge 5  ft.  below  the  water  line  in  the  tank;  the  ver- 
tical portion  of  the  sludge  pipe  was  not  carried  above 
the  water  line.  After  the  tank  had  been  in  service 
about  a  year  an  attempt  was  made,  to  clean  out  the 
sludge  pockets,  and  we  found  that  the  sludge  had  set- 
tled in  so  tightly  that  it  did  not  move  under  the  action 
of  the  5  ft.  head.  It  was  necessary  to  install  a  pump 
and  draw  down  the  liquid  in  the  tank  to  below  the 
level  of  the  discharge  line  of  the  sludge  pipe.  The  el- 
bow was  tapped  out  to  provide  for  the  insertion  of  a 
1  -in.  pipe  nozzle.  By  putting  water  pressure  on  this 
nozzle  we  were  able  to  jet  the  compacted  sludge  away 
from  the  bell  mouth  of  the  sludge  pipe  and  get  the 
action  we  desired.  Since  this  experience,  our  practice 
has  been  to  carry  the  sludge  pipes  above  the  flow  line. 
The  question  of  removing  the  forms  for  the  casting  of 
inclined  walls  in  the  tank  proved  a  rather  serious  prob- 
lem in  one  of  our  recent  designs,  and  to  obviate  this 
difficulty  we  provided  reinforced  rectangular  beams  on 
which  were  placed  reinforced  concrete  slabs  2  ins. 
thick.  These  slabs  could  be  placed  from  above  and 
when  so  placed  were  grouted  in  with  cement  mortar. 
About  the  only  difference  between  our  construction 
and  that  referred  to  by  Mr.  Sherman  is  that  each  was 
separate  and  the  reinforcing  was  not  allowed  to  ex- 
tend beyond  each  individual  slab. 

W.  W.  DeBerard:  It  may  be  of  interest  to  know 
that  in  California  they  have  recently  changed  tw  o  sep- 
tic tanks  at  Orange  into  shallow  Imhoff  tanks.  This 
was  done  with  the  idea  that  it  would  be  an  experiment, 
so  redwood  was  used  for  the  baffles  and  flowing- 
through  troughs.  If  successful,  they  are  to  be  recon- 
structed in  a  more  substantial  manner.  The  tanks  w  ere 
70  ft  .  long,  10  ft.  wide,  and  7  ft.  sewage  depth,  and 
were  entirely  covered  over  with  a  concrete  roof.  There 
was  no  means  of  getting  into  these  tanks,  and  liv  e  holes 
had  to  be  cut  through  the  top  of  each  tank.  So  as  to 
make  the  hanging  baffle  walls  remove  the  sludge  and 
to  keep  the  sludge  from  running  lengthwise,  tight 
cross  partitions  were  constructed  every  14  ft.  On  the 
bottom  of  the  floor  was  laid  a  sort  of  underdrain  sys- 
tem of  vitrified  pipe  with  thirty  holes.  It  drained  into 
a  single  pipe  line  and  each  compartment  was  control- 
led by  a  valve.  Prof.  Charles  Gilman  Hyde,  consult- 
ing engineer  on  this  work,  wrote  me  in  August  stating 
that  he  found  the  plant  at  that  time  working  fairly 
well  after  eight  or  nine  months'  service.  There  was 
some  odor  of  hydrogen  sulphide  which  he  attributed 
to  the  fact  that  the  basins  had  not  been  cleaned  oi 
scum  as  often  as  desirable.  The  city  water  contains 
such  a  high  percentage  of  sulphates,  elimination  of  the 
gas  is  practically  impossible  if  any  septic  action  takes 
place.  'I'he  sludge  is  raised  from  the  sludge  pit  by 
means  of  a  centrifugal  pump.  Notwithstanding  the'ac 
tion  of  the  pump  upon  the  sludge,  which  would  tend 
to  liberate  the  gas  therefrom,  it  seemed  to  dry  readily 
and  to  be  fairly  porous  and  typical  of  sludges  from 
deeper  Imhoff  tanks. 

The  Author:  Tt  is  a  question  whether  the  condition 
of  the  tank  at  Aberdeen  was  not  in  a  measure  due  to 
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the  class  oi  material  used  in  the  cone  ret  e.  The  local 
sand  tised  in  this  work  has  a  great  deal  of  shale  in  it. 
I  think  that,  possibly,  was  the  cause  of  disintegration. 

Mr.  DeBerard:  Th  e  reason  lor  changing  the  type  of 
tank  in  the  California  plant  was  not  because  it  was  not 
used  for  city  sewage,  but  hecause  it  was  used  for  city 
sewage,  and  made  more  or  less  of  an  odor.  The  water 
supply  of  the  town  was  full  of  sulphates,  equivalent  to 
from  150  to  500  pounds  per  million  gallons. 

A.  T.  Maltby:  While  listening  to  the  reading  of 
tln>  paper  there  were  two  things  that  impressed  me. 
I  >ne  was  that  the  power  provided  at  the  pumping  sta- 
tion consists  of  one  55  h.p.  and  one  110  h.p.  engine,  or 
a  total  of  165  h.p.  The  plant,  as  I  understand  it,  was 
d<  signed  to  handle  1  1  2  million  gallons  per  day  and  the 
difference  in  elevation  is  25  ft.  As  the  theoretical  re- 
quirements are  only  about  6>4  h.p.  for  26  ft.  elevation 
it  would  seem  that  you  arc  providing  for  a  considerable 
excess  of  power,  My  next  point  is  in  regard  to  the 
depth  of  the  tank;  I  infer  from  the  reading  that  it  is 
17  ft.  The  general  practice  in  this  type  of  tank  seems 
to  be  about  30  ft.  It  is  claimed  that  with  this  greater 
depth  a  better  grade  of  sludge  is  produced.  In  other 
words,  a  sludge  that  is  better  digested  and  that  will  dry 
out  to  better  advantage.    There  has  been  considerable 


discussion  on  this  subject  and  it  would  he  of  interest 
il  the  author  would  keep  in  touch  with  the  operation 
and  results  obtained  from  this  tank.  If  the  shallow 
type  of  tank  will  produce  an  acceptable  character  of 
sludge,  it  will  be  a  good  thing  to  know,  as  it  would 
cheapen  the  cost  materially. 

The  Author:  In  regard  to  the  power.  We  have  a 
_'<>  It.  lift  besides  the  friction  from  the  two-mile  force 
main.  And  then,  too,  the  larger  size  engine  was  put 
in  with  a  view  to  some  day  using  that  power  also  for 
another  purpose  for  the  city — running  some  of  the 
boulevard  lights.  I  think  the  depth  of  tanks  in  Ger- 
many is  30  to  40  ft.,  but  there  are  a  number  of  plants 
in  this  country  in  which  the  tanks  are  not  so  deep.  It 
will  be  interesting  to  watch  the  Aberdeen  plant  for  the 
coming  year  or  two  years,  to  see  what  is  the  effect. 


Water  for  irrigating  cannot  be  judged  solely  by 
the  taste,  states  Dr.  A.  E.  Vinson,  of  the  University 
of  Arizona  Agricultural  Experiment  Station,  since  an 
injurious  amount  of  black  alkali  does  not  reveal  itself 
in  this  way.  For  drinking  purposes  such  waters  are 
not  harmful.  The  importance  of  the  quality  of  irri- 
gating waters  is  being  emphasized  by  Dr.  Vinson. 
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Investigation  of  the  Discharge  of  Inflammable 

Wastes  into  Sewers 


IT  is  thought  that  some  of  the  more  recent  and  more 
violent  explosions  in  sewers  were  caused  by  the 
presence  of  gasoline  vapor.  If  this  belief  is  well 
founded  it  follows  that  the  advent  of  motor- 
driven  vehicles  has  created  a  problem  in  sewer  design 
and  maintenance  which  may  prove  difficult  and  ex- 
pensive to  solve.  Sewer  systems  are  generally  looked 
upon  by  the  average  person  as  a  quick  and  easy  means 
of  disposing  of  any  or  all  waste  matter  which  can  be 
carried  away  by  the  sewer,  without  any  consideration 
whatsoever  of  the  effect  of  such  discharge,  either  up- 
on the  structure  itself,  or  upon  its  maintenance  and 
operation.  The  transition  in  the  mode  of  travel  from 
horse-driven  vehicles  to  the  motor-driven  car  and  auto- 
truck renders  the  transportation,  handling  and  use  of 
large  quantities  of  gasoline  necessary  and  it  is  inevit- 
able that  in  the  handling  of  this  material  some  will  be 
spilled  or  wasted  either  by  accident  or  design,  which 
will  find  its  way  into  the  sewers.  The  solution  of 
this  problem  is  now  occupying  the  attention  of  sewer- 
age engineers.  The  present  article  (abstracted  by 
Engineering  &  Contracting)  is  from  a  paper  by  Mr. 
X.  S.  Sprague,  Superintendent  of  the  Pittsburgh  De- 
partment of  Public  Works,  before  the  recent  annual 
convention  of  the  American  Society  of  Municipal  Im- 
provements. It  discusses  the  discharge  of  inflammable 
wastes  into  sewerage  systems  and  the  problem  of 
prevention.  The  scope  of  the  sewer  explosion  investi- 
gation now  being  conducted  in  Pittsburgh  is  also  des- 
cribed. 

There  are  many  sources  which  contribute  inflam- 
mable wastes  in  a  greater  or  less  degree,  ranging  from 
the  small  and  irregular  discharges  from  households  and 
private  garages,  which  may  amount  to  considerable  in 
the  aggregate,  to  the  large  and  intermittent  discharges 
from  manufacturing  and  storage  plants  and  other  en- 
terprises which  use  large  quantities  of  gasoline. 

In  some  cities  (Pittsburgh  included)  the  laws  re- 
lating to  the  storage  of  gasoline  require  the  tanks  to 
be  buried  in  the  ground.  These  tanks,  which  arc  made 
of  riveted  steel  plates,  vary  in  capacity  from  about  50 
to  IS.fXX)  gals.  The  purpose  of  placing  them  under- 
ground is  to  prevent  possible  ignition  of  the  gas  and 
protect  them  in  case  of  a  nearby  fire.  It  is  not  the 
author's  intention  to  discuss  the  advisability  or  the 
objection  to  placing  gasoline  storage  tanks  under- 
ground, but  simply  to  point  out  the  possible  danger 
of  gasoline  escaping  from  these  tanks  and  entering  the 
sewers.  The  thickness  of  the  steel  plates  of  which 
the  tanks  are  made,  is  generally  from  'M  to  Id  in. 
and  their  only  protection  from  corrosion  is  the  applica 
tion  of  ordinary  structural  paint.  The  tanks  are  laid 
directly  upon  the  ground  and  then  covered  with  earth 
Under  such  conditions,  corrosion  is  rapid.  It  is  also 
possible,  under  favorable  conditions,  that  the  tanks 
may  suffer  injury  clue  to  electrolytic  action.  In  any 
case,  there  is  no  opportunity  for  inspection  or  repairs 
and  leaks  can  only  he  detected  by  making  a  compari- 
son of  the  quantity  of  gasoline  put  into  the  tank  ami 
the  quantity  removed.  This  information  is  in  the 
possession  of  the  owners  and  in  case  a  leak  is  dis- 
closed by  a  comparison  of  the  figures,  the  owners  arc 
in>t  likely  to  volunteer  the  information  to  the  public 
authorities. 


The  possibility  of  gasoline  escaping  from  the  tanks 
into  the  ground  and  finding  its  way  into  the  sewers 
may  be  remote,  but  with  pervious  soil  or  a  nearby 
catch  basin  or  trap,  the  opportunity  for  leakage  into 
the  sewers  is  at  least  present.  In  certain  locations  it 
is  quite  possible  to  set  these  tanks  above  ground, 
where  ample  opportunity  for  inspection  and  repairs 
would  be  possible.  The  waste  gasoline  from  house- 
holds, private  garages  and  shops  is  so  well  distributed 
throughout  the  lateral  sewer  system  and  the  average 
amount  discharged  at  any  one  time  so  small  that  it 
is  quickly  dissipated  before  the  formation  of  explosive 
vapors  can  occur.  It  is  therefore  to  be  supposed  that 
the  formation  of  gasoline  vapor  and  other  explosive 
gases  present  in  sewers  originates  from  establishments 
which  are  large  users  or  dealers  in  inflammable  ma- 
terials. 

There  being  in  most  cases  no  laws  prohibiting  the 
discharge  of  inflammable  wastes  into  sewers  and  the 
danger  of  such  practice  not  being  generally  under- 
stood, the  natural  disposition  of  such  wastes  is  into 
the  sewers.  These  wastes  comprise  dirty  and  used 
gasoline,  benzine,  oil,  washings  from  tanks,  and  refuse 
from  gas  plants,  paint  works,  etc.  The  quantity  of 
these  waste  products  varies  according  to  the  magni- 
tude of  business  and  methods  employed. 

W  hile  the  discharge  of  gasoline  into  the  public 
sewers  probably  exceeds  in  quantity  any  other  inflam- 
mable waste,  yet  the  discharge  of  waste  products  from 
paint  works,  oil  refineries,  gas  works,  etc.,  is  likely 
to  produce  conditions  which,  under  favorable  circum- 
stances, may  fill  the  sewer  with  explosive  gas.  Igni- 
tion of  explosive  gases,  when  present  in  the  sewers, 
may  occur  in  many  different  ways  -for  instance: 
sparks  from  street  railway  tracks,  hot  cinders  and 
sparks  from  locomotives,  stacks,  etc..  which  may  enter 
the  manholes  through  the  perforations  in  the  covers, 
or  when  same  are  removed  for  inspection  or  repairs: 
also  the  dropping  of  matches  or  lighted  cigars  into 
manholes  or  catch  basins;  lights  and  sparks  from  tools, 
while  making  inspection  or  repairs  within  the  sewer 
Or  at  chambers,  pumping  stations  or  disposal  plants. 

The  problem  of  preventing  sewer  explosions  would 
then  seem  to  be  a  question  of  either  ellectuallv  seal 
ing  all  openings  into  sewers  or  excluding  or  regulating 
the  discharge  of  inflammable  or  explosive  wastes. 

A  number  of  cities  have  attempted  to  solve  the 
problem  by  procuring  legislation  prohibiting  or  regu- 
lating the  discharge  of  inflammable  waste  materials 
into  the  sewers.  Prior  to  the  general  use  of  motor 
vehicles  there  were  many  industrial  and  business  es 
tablishments  using  inflammable  and  volatile  wastes, 
such  as  dry  cleaning  establishments,  paint  manufac- 
tories, gas  works,  etc.  Notwithstanding  the  fact,  ex- 
plosions in  sewers  caused  by  the  ignition  of  gasoline 
vapor  were  uncommon.  This  fact  would  seem  to  in- 
dicate that  the  greatly  increased  use  of  gasoline  due 
to  the  growth  of  the  automobile  industry  has  been  re- 
sponsible for  many  of  the  recent  sewer  explosions. 

Accepting  this  theory  as  a  working  basis,  we  must 
determine  whether  or  not  the  gasoline  is  discharging 
into  the  sewers  in  large  quantities  bv  a  relativeiv^'ew 
people  or  in  small  quantities  by  a  great  number.  In 
the  first  case  the  situation  is  relatively  easy  to  control, 
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while  in  the  latter,  it  would  be  difficult.  Moreover, 
it  is  necessary  and  important  to  determine  whether 
the  explosive  vapor  is  generated  from  the  accumula- 
ti\e  effect  of  a  great  number  of  small  discharges  or 
from  the  discharge  of  large  doses.  Past  experience 
has  shown  that  the  ordinary  means  of  providing  ven- 
tilation in  sewerage  systems  has  been  generally  ade- 
quate to  prevent  the  collection  of  explosive  gases.  If 
large  doses  of  inflammable  wastes  are  allowed  to  en- 
ter the  sewers,  other  means  of  ventilation  will  have 
to  be  provided  or  the  sewers  sealed!  The  installation 
of  mechanical  ventilation  in  sewers  throughout  the 
SJ  Stem  would  remove  the  gases',  but  would  involve 
-teat  initial  outlay  and  the  cost  of  maintenance  and 
operation  w  ould  generally  be  prohibitive.  This  scheme 
would  not  seem  practicable.  There  is  no  practical  way 
of  providing  sufficient  ventilation  cither  by  mechanical 
or  natural  means  which  would  exhaust  the  air  inside 
the  sewer  quickly  enough  to  prevent  the  formation 
of  an  explosive  compound  in  case  large  quantities  of 
gasoline  were  present  in  the  sewer.  With  the  ex- 
clusion of  large  discharges  of  gasoline  into  the  sewers, 
the  danger  of  explosions  can  be  greatly  lessened  by 
giving  more  attention  to  the  improvement  of  the  na- 
tural ventilation.   This  would  probably  be  sufficient  to 
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Details  of  apparatus  for  taking  samples  of  air  inside  of  sewer. 

prevent  the  collection  of  explosive  vapors  arising  from 
the  normal  amount  of  gasoline  discharged  into  the 
sewers.  To  form  an  explosive  mixture  a  certain 
amount  of  air  and  gas  is  required.  If  there  is  a  short- 
age of  gas  or  an  excess  of  air,  no  explosion  can  occur. 

It  cannot  be  ignored  that  many  sewer  explosions 
have  resulted  from  the  leakage  of  natural  or  artificial 
gas  into  the  sewers.  Evidence  has  been  conclusive 
in  a  sufficient  number  of  cases  to  show  unmistakably 
that  this  is  a  fact.  The  prevention  of  explosions  from 
this  source,  however,  is  well  within  the  jurisdiction  of 
public  officials  and  the  remedy  is  the  right  construc- 
tion of  sewers  and  proper  laying  and  location  of  gas 
pipes.  The  remedy  in  this  case  consists,  therefore,  in 
enforcement  of  powers  that  municipalities  at  present 
possess. 

Modern  sewer  design  provides  for  the  ventilation 
and  inspection  of  the  structure.  The  discharge  of  in- 
flammable wastes  into  sewer  systems  would  not  of 
itself  be  a  serious  matter,  or  objectionable,  were  it  not 
for  the  possibilities  of  igniting  the  explosive  com- 
pounds. Ignition  of  gases  in  the  sewers  could  be  pre- 
vented by  sealing  all  openings,  but  this  would  pre- 
vent inspection  and  create  impossible  working  condi- 
tions inside  the  sewer  when  repairs  became  necessary. 
Moreover,  the  sealing  of  the  sewers  would  not  pre- 


vent ignition  at  chambers,  pumping  stations  and  dis- 
posal plants.  In  addition  to  the  foregoing,  there  are 
other  reasons  which  would  make  the  sealing  of  the 
sewers  impracticable  and  inadvisable. 

The  exclusion  of  inflammable  wastes  from  a  sewer 
system  brings  up  the  question  of  how  it  shall  be 
accomplished.  The  regulation  of  the  Municipal  Ex- 
plosives Commission  of  the  City  of  New  York,  adopt- 
ed January  3,  1912,  require  the  installation  of  oil  sep- 
arator traps  or  similar  apparatus.  The  city  of  Boston 
requires  a  special  trap  which  will  prevent  the  discharge 
of  the  objectionable  wastes  into  the  sewers,  and  the 
city  of  Chicago  has  somewhat  similar  regulations  to 
those  of  New  York,  governing  the  matter. 

The  efficiency  of  these  devices  is  dependent  upon 
the  attention  paid  to  their  opeiation  by  the  individual. 
Careless  operation  or  neglect  might  render  them  of 
little  value  and  defeat  the  purpose  for  which  they  were 
installed.  Therefore,  frequent  inspection  should  be 
made  by  the  proper  public  officers.  Their  general  use 
on  all  sewer  connections  where  gasoline  or  other  in- 
flammable waste  is  discharged  would  seem  prohibitive, 
if  found  advisable,  on  account  of  the  cost.  The  com- 
pulsory installation  of  devices  for  removing  oil  will 
generally  meet  with  opposition  by  those  affected, 
which  has  been  recently  demonstrated  by  the  passage 
of  an  ordinance  in  New  York  City  repealing  the  ordin- 
ance requiring  the  installation  of  oil  separators.  I  am 
informed  that  this  repealing  ordinance  was  vetoed  by 
the  Mayor. 

Formulation  of  legislation  directed  toward  the  pro- 
hibition of  the  discharge  of  inflammable  wastes  into 
sewers  is  at  present  receiving  attention  in  many  cities. 
That  the  same  may  be  effectual  requires  the  most  care- 
ful consideration.  It  is  most  desirable  that  the  neces- 
sity for  such  regulations  be  demonstrated  and  the  effi- 
ciency of  any  device  thoroughly  proved  before  they 
are  required  by  ordinance. 

The  writer  has  examined  the  regulations  of  a  num- 
ber of  cities,  and  has  come  to  the  conclusion  that  it 
would  be  best  from  the  standpoint  of  enforcement,  to 
have  all  regulations  of  this  nature  contained  in  a  single 
ordinance  which  would  cover  all  phases  of  the  dis- 
charge of  wastes  of  all  descriptions  into  the  sewers. 
Such  an  ordinance  should  contain  the  following : 

(a)  Prohibition  against  the  discharge  of  any  in- 
flammable gas,  volatile  inflammable  liquid,  inflam- 
mable liquid,  oil  or  gas,  or  any  calcium  carbide  or  resi- 
due therefrom,  or  any  liquid  or  other  material  or  sub- 
stance containing  inflammable  gas  or  which  would 
evolve  an  inflammable  gas  when  in  contact  with  water 
or  sewage. 

(b)  Regulations  as  to  how  sewer  connections  with 
establishments  from  which  the  foregoing  wastes  em- 
anate may  be  made.  This  may  or  may  not  require 
the  installation  of  special  traps,  separators  or  similar 

devices. 

(c)  Provision  for  the  examination  and  approval  of 
all  intercepting  devices  and  provision  for  their  inspec- 
tion, maintenance  and  operation. 

(d)  Provision  with  regard  to  the  discharge  or  plac- 
ing of  obstructing  material  in  any  part  of  the  sewer 
system. 

(e)  Regulations  as  to  the  discharge  of  steam  or 
hot  liquid  or  gaseous  waste  into  the  sewers. 

(f)  Regulating  the  location  of  gas  pipes  in  city 
streets  with  reference  to  the  sewer;  prohibiting  the 
placing  of  gas  pipes  close  to  or  within  the  masonry 
of  sewers. 

(g)  Prohibiting  connection  from  manholes,  gate 
boxes,  or  other  apparatus  of  public  service  corporations 
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to  the  sewers,  except  in  an  approved  manner  and  when 
properly  trapped. 

Legislation  alone  will  not  secure  or  prevent  the 
discharge  of  these  objectionable  wastes  into  sewer 
systems,  but  by  informing  the  people  of  the  damage 
resulting  from  this  practice,  the  offence  will  be  great- 
ly lessened. 

It  would  appear  desirable,  in  the  interest  of  public 
safety,  where  oil  separators  or  similar  devices  are  in- 
stalled, for  the  municipality  to  undertake  the  final  dis- 
position of  the  residue  rather  than  entrust  it  to  the 
individual.  The  importance  of  the  problem  of  regu- 
lating the  discharge  of  inflammable  waste,  etc.,  and  the 
necessity  for  its  strict  and  effectual  regulation  has 
been  amply  and  forcefully  demonstrated  by  recent  vio- 
lent and  destructive  explosions. 

As  recently  as  September  22,  1914,  another  serious 
explosion  occurred  in  the  sewer  on  East  42nd  Street, 
between  Third  Avenue  and  East  River,  New  York, 
making  the  third  explosion  in  the  same  sewer  within 
a  year.  Reports  state  that  the  physical  damage  to  the 
sewer,  buildings  and  street,  was  not  extensive.  This 
is  accounted  for  by  the  fact  that  the  sewer  was  a  brick- 
lined  tunnel  in  rock  about  40  ft.  below  the  street  sur- 
face. Under  less  favorable  conditions  of  location  and 
design  this  result  would  have  been  far  more  serious. 

The  most  disastrous  and  expensive  sewer  explosion 
up  to  the  present  time,  although  entailing  no  loss  of 
life,  occurred  at  Pittsburgh  on  November  25,  1913. 
This  explosion  to  date  has  cost  the  city  about  $300,- 
000,  which  may  be  increased  by  possible  damage  suits. 

This  problem  is  not  confined  to  the  prevention  of 
explosions  in  the  sewers  themselves,  but  may  extend 
to  all  kinds  of  sewerage  works  as  shown  by  the  ex- 
plosion in  the  screen  chamber  at  East  Boston,  which 
occurred  June  1st  of  this  year.  In  this  explosion, 
which  was  caused  by  the  presence  of  gasoline  vapor, 
six  lives  were  lost  and  three  men  severely  injured. 

Without  mention  of  other  recent  sewer  explosions, 
it  is  evident  from  experience  covering  many  cities,  that 
an  immediate,  effectual  and  permanent  remedy  must 
be  found  to  control  the  situation.  With  three  explo- 
sions in  the  42nd  Street  sewer  in  New  York  and  two 
in  the  33rd  Street  sewer  in  Pittsburgh,  all  within  less 
than  a  year  of  each  other,  there  can  be  no  question 
but  what  the  conditions  inside  of  all  large  sewers  drain- 
ing garages,  etc.,  are  such  as  to  produce  explosions 
whenever  ignition  occurs.  The  safety  of  the  public 
and  the  welfare  of  the  community  are  therefore  now 
dependent  more  upon  good  fortune  than  the  certainty 
of  scientific  control,  hence  the  public  is  always  ex- 
posed to  the  hidden  danger  which  only  requires  a 
chance  spark  to  cause  havoc  and  disaster. 

The  present  situation  can  he  likened  to  the  man 
sitting  on  a  keg  of  powder. 

Scwcr  Explosion  Investigation  at  Pittsburgh 

The  city  of  Pittsburgh,  immediately  after  the  sec- 
ond explosion,  set  about  to  make  an  investigation  and 
study  witli  a  view  of  preventing  a  repetition  of  such 
disasters.  This  investigation  is  being  conducted  joint- 
ly by  the  city  and  the  local  office  of  the  U.  S.  Mureau 
of  Mines,  who  have  rendered  valuable  assistance  and 
advice. 

The  purpose  of  this  investigation,  which  is  still  in 
progress,  follows:  (1)  To  I  <  •  *  - 1 1  all  possible  sources 
from  which  gasoline  or  other  explosive  wastes  might 
enter  the  sewers.  (2)  To  determine  by  a  series  of  ex- 
aminations and  tests  the  location  of  the  sources  where 


the  waste  was  discharged.  (3)  The  determination  of 
the  presence,  extent  and  quantity  of  vapor  within  the 
sewers.  (4)  Experiments  to  determine  the  effect  and 
behaviour  of  gasoline  dumped  into  the  sewer  in  dif- 
ferent quantities  and  at  different  intervals. 

The  33rd  Street  drainage  basin  was  selected  for 
study  because  of  the  number  of  garages  within  the 
basin  and  the  fact  that  two  explosions  have  already 
occurred,  indicating  the  discharge  of  large  quantities 
of  explosive  waste  into  the  sewer.  The  33rd  Street 
drainage  basin  has  an  area  of  1,642  acres,  a  population 
of  53,785,  and  a  total  of  417  structures  where  inflam- 
mable and  explosive  materials  are  handled.  These 
structures  are  classified  as  follows :  295  small  garages, 
not  more  than  two  cars,  includes  private  and  small 
business  garages ;  67  large  garages,  not  less  than  three 
cars,  includes  public  garages,  repair  shops,  large  busi- 
ness garages,  etc.;  12  gasoline  storage  establishments; 
1  dry  cleaning  establishment ;  2  paint  shops ;  39  busi- 
ness or  manufacturing  places  where  inflammable  oil 
or  gases  are  manufactured,  used,  sold,  handled  or 
washed  ;  includes  gasoline  supply  establishments,  large 
automobile  establishments  where  gasoline  is  stored, 
sold  and  used  in  large  quantities. 

A  map  was  prepared  showing  the  outline  of  the 
basin,  the  sewer  system  within  and  the  location  of  all 
garages,  dry  cleaning  establishments  and  other  places 
where  inflammable  or  explosive  wastes  are  likely  to 
be  discharged  into  the  sewers.  The  map  will  be  used 
in  connection  with  studies  to  locate  the  point  or  points 
where  the  discharge  of  inflammable  wastes  occur. 

Letters  of  inquiry  were  sent  to  all  the  principal 
cities  in  the  country  with  a  view  of  obtaining  data  and 
information  relative  to  sewer  explosions  and  what 
laws  or  ordinances  were  in  force  regulating  or  con- 
trolling the  discharge  of  inflammable  or  explosive 
wastes  into  the  sewerage  systems.  The  answers  re- 
ceived in  reply  to  those  inquiries  were  compiled  and 
have  been  printed  in  pamphlet  form  and  copies  fur- 
nished to  each  city  supplying  information. 

Apparatus  was  designed  for  securing  samples  of  air 
within  the  sewer  and  for  making  field  tests  of  same. 
The  apparatus  used  is  shown  in  the  accompanying  cut. 

The  results  so  far  secured  in  the  investigation  in- 
dicate the  presence  of  gasoline  vapor  in  the  sewers 
of  both  the  33rd  Street  and  Negley  Run  systems.  This 
latter  system  drains  an  area  of  about  2,500  acres  with 
a  population  of  about  50.000  and  there  are  consider- 
ably less  sources  from  which  inflammable  wastes  arc 
discharged  than  in  the  33rd  Street  system.  Analyses 
of  a  series  of  samples  taken  on  the  same  day  at  various 
points  in  these  systems  have  shown  that  gasoline  vapor 
in  small  amounts  is  present  throughout  the  sewer  sys- 
tem. The  gasoline  vapor  ranges  from  0.012  to  0.0o5 
per  cent,  of  the  volume  of  sewer  air  in  the  sample. 
While  these  percentages  of  gasoline  vapor  are  con- 
siderably below  the  danger  mark,  which  may  be  taken 
as  2  per  cent.,  it  goes  to  show  that  the  natural  ven- 
tilation of  these  sewer  systems  is  not  sufficient  to 
remove  the  effects  of  the  ordinary  or  normal  discharge 
of  gasoline. 

The  Negley  Run  system  drains  through  duplicate 
outlet  sewers  for  a  distance  of  over  a  mile,  during 
which  distance  there  are  no  connections  known  which 
could  by  any  possibility  discharge  gasoline.  Above 
this  point,  there  are  a  number  of  large  branch  sewers 
of  considerable  length  so  that  taking  these  larger  sew 
ers  of  the  system  together  with  the  many  miles  of 
laterals,  with  the  opportunity  for  ventilation  provided, 
it  must  follow  that  natural  ventilation  would  not  suf 
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A  Song  of  Six  Per  Gent. 

An  inside,  professional  view  of  the  archi- 
tect's scale  of  remuneration  is  contained  in 
the  following  humourous  verses,  recited  at 
a  recent  meeting  of  the  Cleveland  Chapter 
of  the  American  Institute  of  Architects: 

"Sing  a  song  of  six  per  cent. 

Pockets  full  of  dough, 

That's  what  the  client  thinks 

Because  he  doesn't  know. 

Poor  darned  architect 

Knows  he's  just  a  slob; 

Six  per  cent,  is  not  so  much 

Unless  you've  got  a  job. 

Sing  a  song  of  six  per  cent. 
Arc'tec  full  of  rye; 
Million-dollar  c'mmissions 
Float  before  his  eye; 
When  the  night  is  over, 
How  his  head  does  ache! 
A  yiddish  flat  at  two  per  cent. 
Is  what  he'll  gladly  take." 


fice  to  remove  tin-  effects  of  the  discharge  of  gasoline 
in  larg'e  doses. 

It  is  expected  that  these  experiments  will  require 
considerable  time  before  definite  conclusions  can  be 
reached  and  preventive  measures,  based  upon  them, 
can  be  formulated,  but  it  is  hoped  that  some  plan  or 
action  can  be  devised  which,  without  imposing  hard- 
ship or  undue  expense  upon  the  people,  will  secure  to 
them  freedom  from  the  peril  and  danger  to  which  they 
are  now  constantly  exposed. 


Road  Construction  Plant  and  the 
Contractor 

UPON  undertaking  road  construction  it  is  re- 
quired to  be  determined  what  type  of  con- 
struction plant  is  best  suited  to  the  work  in 
hand,  how  much  plant  is  recpiired  to  com- 
plete the  work  with  the  greatest  economy  and  profit, 
and  what  additional  plant  is  required  to  expedite  con- 
struction so  that  time  limitations  will  not  be  exceeded. 

Every  construction  project  has  certain  fixed  limi- 
tations within  which  the  contractor  must  keep  in  plan- 
ning work  to  be  accomplished.  These  limits  may  be 
due  to  varied  and  uncontrollable  causes,,  such  as  the 
type  and  number  of  laborers  available,  the  location  of 
the  project  with  reference  to  bases  of  supplies,  the 
length  of  profitable  working  season,  topographic  con- 
ditions with  reference  to  ease  of  hauling  and  as  af- 
fecting the  installation  and  use  of  plant,  climatic  con- 
ditions during  the  working  season — a  most  important 
factor — and  facilities  for  quickly  and  profitably  dis- 
posing of  or  storing  plant  after  the  completion  of  the 
work.  Moreover,  on  contract  work  specifications  in- 
variably define  other  limits,  such  as  the  time  of  com- 
pletion, the  type  and  quality  of  material  to  be  used,  in- 
volving possible  delay  in  securing  materials  at  the 
proper  time  and  consequent  disorganization  and  loss 
to  the  contractor,  and  the  possibility  of  important 
changes  in  the  plan  and  extent  of  the  work  while  in 
progress. 

The  foregoing  are  the  broad  general  conditions 
confronting  the  contractor  upon  undertaking  road  con- 
traction work.  In  attacking  this  equipment  problem 
the  three  important  questions  to  answer  are:  What 
plant  is  best  suited  to  the  work,  how  shall  it  be  ac- 
quired, and  what  will  be  its  value  after  the  completion 
of  the  work?  In  answering  these  questions  sound  ex- 
perience is  undoubtedly  of  greatest  value  in  the  pro- 
per correlation  and  nice  weighing  of  the  conditions 
affecting  the  proposed  work. 

There  are,  however,  a  few  general  rules  of  thumb 
in  vogue  among  contractors  that  are  worthy  of  men- 
tion. Plant  is  a  substitute  for  labor,  and  its  use  is 
economical  only  when  it  will  yield  a  good  return  on 
the  investment  over  and  above  the  labor  cost  without 
the  use  of  plant.  The  economic  ratio  between  plant 
and  labor  is,  in  a  measure,  a  fixed  quantity  for  each 
construction  project.  Whether  or  not  any  plant  at 
all  is  needed  and  what  is  the  least,  amount  with  which 
the  work  may  be  accomplished  are  fundamental  ques- 
tions. Finally,  second-hand  plant  is  to  be  avoided  if 
the  contractor  expects  to  continue  in  the  same  line  of 
contracting;  if  he  expects  to  undertake  a  different  type 
of  work  on  the  next  project  it  may  be  a  profitable  in- 
vestment. 

Many  contractors  do  not  figure  on  plant  expense 
when  bidding  on  work.  The  first  job  undertaken  is 
frequently  figured  with  no  profit  other  than  the  plant 
purchased.  On  succeeding  jobs  plant  cost  is  not  in- 
cluded, unless  new  plant  is  required.    In  short,  the  job 


pays  for  the  plant.  In  figuring  on  the  disposal  of 
the  plant  at  the  conclusion  of  the  work,  as  a  rule, 
heavy  machinery  if  sold  will  not  bring  to  exceed  25  per 
cent,  of  the  first  cost.  Light  machinery  and  small  tools 
are  usually  worn  out  on  the  job  and  at  its  termination 
must  be  disposed  of  as  scrap.  Second-hand  machin- 
ery ordinarily  sells  at  about  50  per  cent,  of  its  first  cost 
.liter  overhauling  by  machinery  dealers.  The  salvage 
value  of  second-hand  machinery  but  slightly  used  is 
larger  than  that  of  slightly  used  new  machinery.  In 
other  words,  the  ratio  of  the  value  of  third-hand  to 
second-hand  machinery  is  greater  than  second-hand 
to  first-hand  machinery. 

Construction  plant  is  the  great  problem  of  the  road 
contractor.  The  cost  of  plant  used  frequently  exGeeds 
33  per  cent,  of  the  total  cost  of  the  work  accomplished 
and  seldom  falls  below  20  per  cent.  Unless  plant  is 
keenly  judged,  shrewdly  acquired  and  kept  constant- 
ly at  work  the  profits  of  the  road  contractor  may  be 
continually  feeding  the  mill  in  the  merry-go-round  of 
machinery  purchasing/ — Engineering  and  Contracting. 


The  policy  of  the  British  Columbia  Government 
reflects  the  greatest  optimism  and  confidence.  Pub- 
lic works  are  proceeding,  new  construction  is  being 
opened  up  in  various  sections  by  the  railways,  and 
every  effort  is  being  made  generally  to  maintain  the 
stability  of  the  business  situation. 


Good  roads  prevent  disease,  according  to  the  State 
Board  of  Health  of  Kansas.  The  removal  of  weeds 
and  trash,  which  prevent  the  evaporation  of  moisture 
and  promote  the  retention  of  ground  water,  deprives 
mosquitoes,  flies  and  other  disease  carriers  of  their 
breeding  spots.  Good  roads  also  prevent  disease  by 
providing  good  drainage. 


The  unit  method  of  reinforced  concrete  construc- 
tion has  an  advantage  over  monolithic  construction  in 
the  speed  with  which  buildings  can  be  erected.  This 
is  often  a  very  valuable  consideration  where  replace- 
ments are  being  made,  or  where  the  work  is  needed  in 
a  great  rush. 
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Personal  Mention 


Mr.  R.  L.  W'erry  has  resigned  the  Secretaryship  of  the 
Montreal  Builders'  Exchange. 

Mr.  L.  A.  St.  Marie  is  the  new  Town  Engineer  of  Lon- 
gueuil,  P.Q.,  succeeding  Mr.  Prefontaine. 

Mr.  Chas.  Johnston  has  been  appointed  Assistant  Engi- 
neer to  Mr.  H.  S.  Van  Scoyoc,  Chief  Engineer  of  the  new 
highway  between  Toronto  and  Hamilton. 

Mr.  Arthur  Surveyer  read  a  paper  "Making  our  Water 
Powers  Valuable"  at  a  recent  meeting  of  the  Electrical  Sec- 
tion of  the  Canadian  Society  of  Civil  Engineers  in  Montreal. 

Mr.  W.  E.  Bradshaw  lectured  recently  before  the  Engi- 
neering Society  of  the  University  of  New  Brunswick  on  the 
design  and  construction  of  the  new  bridge  over  the  Reversible 
Falls  at  St.  John. 

Mr.  E.  S.  Mallory,  architect,  has  taken  over  the  offices  at 
G5  Adelaide  Street  East,  Toronto,  of  the  late  Mr.  F.  II.  Her- 
bert, with  whom  he  had  been  associated  :n  practice  for  a 
number  of  years. 

Mr.  VVm.  Pearce  gave  an  interesting  address  at  a  recent 
meeting  of  the  Calgary  Branch  of  the  Canadian  Society  of 
Civil  Engineers.  The  subject  of  Mr.  Pearce's  observations 
was  "Irrigation  in  Egypt." 

Mr.  J.  M.  Wilson  has  been  appointed  to  succeed  Mr.  J.  G. 
Sing  as  resident  engineer  in  Toronto  for  the  Department  of 
Public  Works.  Mr.  Wilson  was  formerly  assistant  resident 
engineer  in  that  Department. 

Mr.  Geo.  Janin,  City  Engineer  of  Montreal,  who  recently 
organized  a  corps  of  engineers  for  active  service,  has  obtained 
a  commission  and  will  go  into  training  with  the  men.  Mr. 
Janin  is  01  years  old,  but  he  is  eager  to  go  to  the  front. 

Mr.  James  L.  Brussc,  a  young  civil  engirfeer  of  Vancou- 
ver, B.C.,  was  killed  recently  on  a  huntng  trip  in  British  Co- 
lumbia. He  was  28  years  old,  a  native  of  Denver,  Colo.,  and  a 
graduate  in  civil  engineering  of  the  University  of  Denver. 

Mr.  Kenichi  Xakamaura,  a  civil  engineer  on  the  staff  of 
the  Imperial  Government  Railways  of  Japan,  and  Mr.  H.  Sugi, 
of  the  engineering  department  of  the  railways,  are  in  Canada 
for  the  purpose  of  studying  the  railways  of  the  Dominion. 

Mr.  Geo.  J.  Bury  has  been  appointed  Vice-President  of 
the  C.  {'.  Iv.  in  succession  to  Mr.  David  McNicoll,  whose  re- 
signation owing  to  ill-health  was  announced  recently.  Mr. 
Bury  is  a  native  of  Montreal  and  joined  the  C.  P.  R.  as  a 
clerk  in  1883. 

Mr.  George  W.  Hunt,  formerly  President  and  General 
Manager  of  the  Canadian  Asphalt  Company,  Limited,  has  been 
appointed  Sales  Manager  for  Mr.  John  Baker,  Jr.,  dealer  in 
asphalt,  bituminous  products  anil  road  oils,  10  South  I. a  Salle 
Street,  Chicago, 

Mr.  James  Geddes.  assistant  to  the  general  manager  of 
the  Louisville  &  Nashville  R  R.,  of  Nashville,  Tenn,,  who  died 
recently,  was  born.  Injjs,  at  Portsoy,  Scotland.     I  rom  1840 

to  (850  lie  was  with  the  civil  engineering  department  of  the 
Great  Western  Railway,  England.  <  >n  coming  to  America  he 
was  for  eight  years.  IH.'.I  to  Im:.m,  ;i  location  and  construction 
engineer  of  the  Louisville&  Nashville  R.  R.  Me  then  entered 
tile  operating  department  and  for  many  years  was  superin- 
tendent of  the  Nashville  division.  Since  Mini  he  has  been  as- 
sistant to  the  general  manager. 

The    Eleventh   Annual   Convention   of   the   Sand- Lime 
Brick  Association  is  to  be  held  at  the  Algonquin  Hotel,  Day 
ton,  Ohio,  December  8-9  next.    The  President  of  the  asso- 
ciation is  Mr.  S.  O,  Goho,  Harriaburg,  Pa,,  and  the  Secre- 


tary is  Mr.  W.  E.  Plummer,  Jr.,  Buffalo,  N.V.  It  is  of 
interest  to  note  that  a  paper,  entitled,  "Sand-Lime  Brick  in 
Europe,"  is  to  be  read  on  the  second  day  of  the  meeting  by 
Mr.  Harold  D.  Robertson,  of  Toronto. 


Regina  Engineering  Society 

At  the  annual  meeting  of  the  above  Society,  held  recently. 
Mr.  L.  A.  Thornton  (Works  Commissioner)  was  elected  I 're- 
sident and  Mr.  J.  M.  Mackay  (Superintendent  of  Waterworks  ! 
Secretary  for  the  year  1914-1"). 

About  thirty  members  took  part  in  a  visit  to  Moose  Jaw 
where  the  City  Engineer,  Mr.  Geo.  D.  Mackie,  had  made  elab- 
orate arrangements,  including  a  special  street  car  and  a  fleet 
of  automobiles,  for  showing  the  party  around  the  various 
works  of  engineering  interest  in  the  city.  Among  those  visit- 
ed were  the  Power  station  (where  a  demonstration  of  the  re- 
cently-installed high  pressure  water  system  was  given  I;  the 


Mr.  L.  A.  Thornton,  the  newly-elected  President  K'egina 
Engineering  Society. 

sewage  disposal  plants,  the  new  Dominion  Government  inter- 
nal storage  elevator,  and  the  Robin  Hood  llour  mills. 

The  Society's  annual  dinner  was  held  in  the  King's  Hotel. 
Regina,  early  last  month.    The  guests  included  His  Honour 
Lieut-Governor  Brown,  Chief  Justice  Haultain.  Mr.  Win.  M 
Martin.  M.P.;   Mr.  J.   F.   Bole.   M.L.A.J    Mr.   Robt.  Martin. 
Mayor  of  Regina;  and  Mr.  Jas.  I'ascoe.  Mayor  of  Moose  Jaw. 

A  meeting  of  the  Society  was  held  in  Regina  College  on 
Thursday,  December  ::rd.  when  the  President  delivered  ln> 
inaugural  address. 


The  annual  general  meeting  of  the  Province  of  Quebec 
Association  of  Architects  will  be  held  in  the  Association 
Rooms,  f>  Heaver  Hall  Square.  Montreal,  on  January  16th, 
1916,  at  !i  a.m.  The  examination  lor  admission  to  the 
study  of  architecture  or  registration  in  the  Province  will  be 
held  on  January  U.'>th.  till.'),  and  on  the  following  days,  in  tin- 
rooms  of  the  P.  Q.  A.  A.,  at  nine  o'clock  each  day. 

Rapid  Earthwork  Calculation.  Bj  C  E  Kousden  Lolls 
mans,  Green  &  Company.  New  York  City.  .'II  pages,  with 
diagram!  and  tables.  Price  .10c.  An  interesting  little  work 
embodying  improvements  in  earthwork  calculation  suggested 
by  a  careful  reconsideration  of  the  author's  "Practical  Karlh- 
work  Tables."  These  tables,  as  well  as  their  application,  are 
considerably  simplified  yet  left  sufficiently  full  to  allow  of 
correct  results  being  arrived  at  under  all  the  conditions 
likely  to  be  met  with  in  actual  practice. 
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EASTERN  CANADA  v 

At  Levis.  Que.,  the  Intercolonial  Railway  has  decided 
to  build  a  new  station  to  replace  the  structure  recently 
burned  down. 

The  ratepayers  of  Guelph,  Ont.,  will  be  asked  next  Janu- 
ary to  vote  on  a  proposal  to  spend  $12"), 000  for  a  new  Col- 
legiate Institute. 

The  Toronto  city  council  has  decided  not  to  submit  a 
by-law  next  January  in  connection  with  the  proposal  to  raise 
an  additional  $107,000  for  the  Gerrard  Street  Bridge  project. 

St.  Catharines  city  council  have  in  contemplation  a 
scheme  for  strengthening  the  bridge  across  the  Welland 
Canal  in  order  to  provide  for  heavy  through  cars  on  radial 
lines. 

At  Hamilton,  operations  have  commenced  on  sewer  work 
estimated  to  cost  $130,000.  Tenders  for  new  pump-house  and 
pumps  will  not  be  called  until  next  summer.  The  City 
Engineer  is  Mr.  A.  F.  Macallum. 

The  government  is  considering  an  application  for  $270,- 
000  from  the  County  Council  of  Halton,  Ont.  The  money 
is  to  be  utilized  along  with  a  similar  sum  already  raised  by 
the  county  for  building  100  miles  of  good  roads. 

The  city  of  Sarnia,  Ont.,  has  raised  $112,814  to  be  ex- 
pended on  the  purchase  of  the  Port  Huron  Thresher  Works, 
which  plant  is  on  the  site  required  by  the  Grand  Trunk  Rail- 
way for  the  location  of  their  car  shops  at  S.  Port  Huron. 

At  Felicien,  Que.,  work  is  progressing  on  the  construc- 
tion of  a  new  church  for  the  Parish  of  St.  Felicien,  212  x 
75  feet,  stone  construction,  the  estimated  cost  of  which  is 
$125,000.  Mr.  Joseph  Bouellet  is  the  architect,  the  general 
contractor  being  Mr.  E.  Trembley. 

Mr.  J.  S.  Ferguson,  of  the  Northern  Development  branch 
of  the  Ontario  Service,  died  suddenly  at  North  Bay,  Ont., 
recently.  He  was  50  years  of  age  and  for  the  past  three 
years  had  been  associated  with  Mr.  J.  S.  Whitson  on  road 
construction  in  Northern  Ontario. 

At  Toronto,  Ont.,  a  by-law  will  be  submitted  on  Janu- 
ary 1  to  authorize  the  construction  of  a  civic  car  line  in 
North  Toronto,  at  an  estimated  cost  of  $455,000.  The  pro- 
ject is  to  include  the  running  of  lines  south  from  Earls- 
court,  Hillcrest  and  Wychwood  districts. 

According  to  an  estimate  supplied  by  the  city  engineer, 
the  cost  of  building  a  bridge  to  connect  South  London  with 
the  south  end  of  Richmond  street  would  be  approximately 
$37,000,  the  steel  work  alone  costing  $25,500.  The  bridge 
would  have  a  length  of  650  ft.  with  a  span  of  190  ft. 

At  St.  Catharines,  Ont.,  a  plan  has  been  proposed  by  the 
City  Water  Commission  by  which  Port  Dalhousie  will  re- 
ceive a  water  supply  from  the  city  system,  the  village  to  lay 
a  main  to  the  city  limits.  They  will  also  be  required  to 
maintain  it  and  contribute  a  rate  to  be  agreed  upon  later. 

The  Harbor  Commissioners  of  Hamilton,  Ont.,  are  con- 
sidering a  scheme  for  the  widening  of  Desjardins  Canal  to 
300  feet  and  dredging  it  to  a  depth  of  25  feet,  with  turning 
basins.  It  is  proposed  to  reclaim  the  remaining  marsh  area 
an'd  to  have  regulation  roadways,  66  feet  wide,  along  either 
side  of  the  banks. 

It  is  pleasing  to  record  that  the  foundry  of  Messrs. 
Thompson  &  Sutherland,  N.  Sydney,  N.S.,  which  has  been 
out  of  commission  since  its  partial  destruction  by  fire  last 


September,  has  been  reopened.  All  the  old  staff  has  been 
re-employed  and  it  is  expected  that  sufficient  work  will  be 
forthcoming  to  keep  them  engaged  throughout  the  winter. 

Good  progress  is  being  made  on  the  steel  work  of  the 
new  building  which  the  Excelsior  Life  Association  is  erect- 
ing  in  Toronto  at  a  cost  of  $500,000.  The  building  is  to  be 
eleven  storeys  high,  of  steel,  terra  cotta  and  brick  construc- 
tion. The  architect  is  Mr.  E.  J.  Lennox,  and  the  general 
contractors  are  Messrs.  Peter  Lyall  Construction  Company. 

At  Ford  City,  Ont.,  the  new  factory  for  the  Ford  Motor 
Company  of  Canada  is  well  advanced  on  the  way  .  to  com- 
pletion. The  building  is  six  storeys,  200  x  195  feet,  steel  and 
reinforced  concrete  construction,  and  will  cost,  when  com- 
pleted, about  $300,000.  Messrs.  John  Graham  &  Company, 
Windsor,  are  the  architects  and  Messrs.  Wells  &  Gray,  Wind- 
sor, the  general  contractors. 

The  Canada  Electric  Company,  Montreal,  have  secured 
a  contract  for  electrically  equipping  the  new  Customs  house, 
Ottawa,  which  is  being  constructed  by  Peter  Lyall  &  Sons 
Construction  Company,  Limited.  Six  transformers  will  step 
down  the  current  for  lighting  and  power  purposes.  The  ele- 
vators, ventilating,  pumping,  and  heating  systems  will  be 
electrically  operated,  direct  connected  motors  being  installed. 

Expenditures  totalling  $6,000,000  have  been  made  on  the 
Welland  canal  work  this  season,  and  the  four  contracts  under 
way  are  one-quarter  completed,  according  to  a  report  from 
Ottawa.  Four  sections  are  yet  to  be  contracted  for,  but  they 
are  so  located  that  it  is  not  advisable  that  they  be  let  until 
the  work  on  the  existing  contracts  is  further  advanced.  It 
is  estimated  that  the  canal  work  will  be  completed  in  two 
years. 

The  firm  of  Kerry  &  Chase,  Consulting  Engineers,  To- 
ronto, have  been  appointed  to  consider  and  advise  regarding 
the  feasibility  of  constructing  a  mountain-top  reservoir  in 
connection  with  the  projected  scheme  of  Hydro  and  City 
Water- Works  amalgamation  at  Hamilton,  Ont.  A  large  num- 
ber of  applications  for  the  position  were  received  at  fees 
ranging  from  $10,000  to  $700.  The  engineers  will  proceed 
with  the  work  as  soon  as  the  appointment  has  been  ratified 
by  the  Board  of  Control. 

The  new  plant  at  Longueuil,  Que.,  for  the  firm  of  Arm- 
strong &  Whitworth,  of  Canada,  Limited,  is  almost  completed 
and  it  is  expected  that  all  branches  of  the  building  will  be 
in  operation  during  December.  From  the  outset  some  200 
men  will  be  employed  and  this  staff  will  be  augmented  as  the 
market  improves.  It  is  the  intention  of  the  company  to 
manufacture  a  high-grade  of  crucible  steel  which  up  to  the 
present  has  not  been  made  in  Canada.  The  announcement 
has  also  been  made  that  a  projectile  shop  will  possibly  be 
built  next  year.  Armstrong  &  Whitworth  plants  in  England 
are  at  present  working  to  capacity,  the  fi  rm  having  in  their 
employ  over  50,000  workmen.  The  bulk  of  the  labor  is  de- 
voted to  the  manufacture  of  British  Government  require- 
ments. 


WESTERN  CANADA 

The  new  school  building  erected  at  the  corner  of  Helen 
and  Fleet  Streets,  Winnipeg,  at  a  cost  of  $150,000  is  nearing 
completion.  The  building  is  of  stone,  brick,  and  reinforced 
concrete  construction. 

Plans  are  in  preparation  by  Mr.  Geo.  Schioler,  Bridge 
Engineer,  for  the  construction  of  a  new  bridge  over  the 
Lee  River  near  Lac  du  Bonnet,  Man.,  on  the  city's  Power 
Plant  Tramway,  at  an  estimated  cost  of  $20,000. 

Foundations  are  in  for  the  new  court-house  which  the 
Saskatchewan  Provincial  Government  is  building  at  Swift 
Current  at  a  cost  of  over  $100,000.  The  building  is  to  be  two 
storeys  high,  of  stone,  brick  and  reinforced  concrete  con- 
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struction.  The  general  contractors  are  Messrs.  R.  J.  Lecky 
Company,  Limited,  Regina. 

The  Dominion  Government  is  expending  the  sum  of 
$1,500,000  on  public  works  in  the  vicinity  of  Victoria,  B.C. 
This  outlay  does  not  include  the  Esquimalt  Dry  Dock,  upon 
which  construction  will  be  started  in  the  near  future. 

Finishing  touches  are  being  put  on  the  new  "Balmoral" 
school  which  has  been  erected  at  Crescent  Heights,  Calgary, 
at  a  cost  of  $185,000.  The  building  is  three  storeys  high,  of 
limestone  and  fireproof  construction.  The  general  contrac- 
tor is  Jas.  McPhail,  Calgary. 

At  Victoria,  B.C.,  the  Hudson's  Bay  building  now  under 
construction  by  the  British  Columbia  Construction  Com- 
pany is  to  be  completed  four  storeys  as  originally  planned. 
For  some  time  the  board  of  directors  have  been  considering 
the  advisability  of  completing  only  three  storeys. 

Exterior  work  is  reported  to  have  progressed  rapidly 
on  the  new  armoury  which  the  Dominion  Government  is 
building  at  Edmonton  at  a  cost  of  $286,000.  The  building  is 
to  be  two  storeys  high,  175  x  275  ft.  in  dimensions,  of  brick 
and  stone  construction.  The  general  contractors  are  Messrs. 
Peter  Lyall  &  Sons. 

At  Burrard  Inlet,  B.C.,  the  firm  of  Barnet,  McQueen  & 
Company,  of  Fort  William  and  Minneapolis,  have  put  in  the 
lowest  tender  for  the  construction  of  a  Pacific  Terminal 
Elevator  to  be  built  here  by  the  government  at  an  esti- 
mated cost  of  $1,000,000.  The  storage  capacity  of  the  elevator 
will  be  one  and  a  quarter  million  bushels. 

The  new  school  building  which  the  Winnipeg  Public 
School  Board  is  erecting  on  Manitoba  Avenue  at  a  cost  of 
$150,000,  is  practically  completed.  The  building  is  three- 
storeys  high,  of  brick  and  reinforced  concrete  construction. 
The  architect  is  Mr.  J.  B.  Mitchell,  of  W  innipeg,  and  the  gen- 
eral contractors  arc  Messrs.  Claydon  Bros.,  of  Winnipeg. 

At  Winnipeg,  Man.,  there  is  a  possibility  of  a  site  fof 
building  purposes  being  selected  by  the  Globe  Pump  Com- 
pany of  Green  Bay,  Wis.,  one  of  the  largest  manufacturers 
"t  deep  well  pumps  on  the  Continent.  The  company  arc 
considering  a  scheme  for  locating  a  branch  plant  in  Canada 
and  with  that  object  the  manager,  Mr.  R.  I.  Byington,  visited 
Winnipeg  recently. 

Plans  are  being  prepared  for  the  "Clark  Drive"  trunk 
sewer,  which  is  part  of  the  Vancouver  and  District  joint 
sewerage  scheme.  The  cost  of  this  section  of  the  work  is 
estimated,  at  9325,000.  Constructional  operations  are  to  be 
put  in  hand  as  soon  as  the  plans  arc  completed.  No  decision 
has  yet  been  reached  as  to  whether  to  undertake  the  work  by 
contract  or  by  day  labor. 

The  ratepayers  of  West  Vancouver,  B.C.,  voted  last 
Saturday  on  a  by-law  to  raise  $150,000  for  the  installation  of 
a  water-works  system.  At  the  time  of  going  to  press  the 
Contract  Record  had  not  been  notified  of  the  result  The 
plans  of  the  system  were  prepared  by  Mr  II  Mr  I'herson. 
The  proposed  source  of  supply  is  at  the  head  of  Sister's 
Creek.    It  is  hoped  to  start  work  in  January. 

The  City  Council  of  New  Westminster,  B.  C.  have  au- 
thorized the  Water  Committee  to  proceed  with  the  con- 
struction of  a  new  reservoir  to  increase  the  city's  available 
water  supply  The  work  is  to  he  done  by  day  labor  Under 
the  superintendence  of  the  board  of  works.  The  reservoir 
will  have  a  capacity  of  5,000,000  gallons.  Its  construction 
will  involve  the  excavation  of  2H,ooo  cubic  yards  of  earth 

The  Hudson  Bay  Railway  is  practically  completed  from 
Lc  Pas,  Man.,  to  Thecket  Portage,  a  distance  of  180  miles, 
MCOrding  to  official  reports  to  the  railway  department  On 
the  second  section  to  Split  Lake,  steel  is  now  being  laid, 
while  on  the  third  section,  between  Split  Lake  and  Port 
Nelson,  clearing  and  grading  is  well  advanced.     The  w..ik 


will  go  on  this  winter  and  completion  is  looked  for  early 
in  1916. 

Announcement  was  made  by  Mr.  J.  \\T.  Stewart,  Presi- 
dent of  the  Pacific  Great  Eastern  Railway,  on  his  return 
from  a  trip  over  the  route  of  the  new  line  from  Squamish 
to  Fort  George,  that  judging  by  the  present  rapid  rate  of 
progress,  grading  would  probably  be  completed  on  the  en- 
tire road  by  the  end  of  the  year.  Track  laying  is  proceeding 
beyond  Pembleton  and  is  Hearing  the  summit  at  the  head  of 
Anderson  Lake,  about  85  miles  from  the  Ocean  Terminal. 
There  are  about  6,00u  men  employed  on  grading  operations, 
notwithstanding  that  the  completion  of  several  sections  of 
grading  has  resulted  in  reductions.  As  is  generally  known, 
the  extension  is  planned  to  connect  with  the  Edmonton  and 
Dunvegan  Railway  on  which  construction  work  is  under- 
stood to  be  well  advanced. 


The  MacArthuf  Concrete  Pile  &  Foundation  Company 
have  sold  to  the  Oriental  Compressed  Company  of  Tokio, 
Japan,  the  patent  rights  to  drive  the  pedestal  pile  in  Japan. 
The  MacArthur  Concrete  Pile  &  Foundation  Company  have 
appointed  Douglas-Milligan  Company  as  their  Sales  Agents 
for  Eastern  Canada,  with  main  office  in  the  New  Birks  Build- 
ing, Montreal,  and  branch  office  at  95  King  street  east,  To- 
ronto. 


Bulletin  B.10  of  the  Herbert  Morris  Crane  &  Hoist  Com- 
pany, Limited,  Toronto,  contains  some  illuminating  details 
as  to  the  manufacture  and  possibilities  of  Morris  chain- 
blocks.  One  of  the  illustrations  shows  the  largest  standard 
chain-block  in  the  world — made  for  a  load  of  sixty  tons. 
An  idea  of  its  proportions  is  conveyed  by  a  chain  block  of 
one-quarter  ton  capacity  which  has  been  photographed  along- 
side the  larger  product.  All  Morris  chain  blocks  are  sub- 
jected to  a  fifty  per  cent,  overload  test.  In  this  case  it  is 
ninety  tons. 


The  Glengarry  and  Stormont  Railway,  connecting  Corn- 
wall with  St.  Polycarpe  Junction,  on  the  Canadian  Pacific 
Railway,  is  expected  to  be  in  operation  at  the  beginning  of 
1915.  The  total  cost  of  the  line  is  given  as  $875,000.  Nearly 
all  the  construction  material  was  purchased  in  Canada,  al- 
though two  steam  shovels  costing  about  $10,000,  a  steel  water 
tank  costing  $4,000,  and  $3,000  worth  of  dumping  wagons 
were  bought  from  concerns  in  the  United  States.  The  roll- 
ing stock,  to  consist  of  about  4  engines,  30  passenger  coaches, 
60  freight  cars,  and  20  construction  cars,  is  either  to  be  pur- 
chased or  to  be  supplied  from  the  equipment  of  the  Can- 
adian Pacific  Railway.  Quotations,  c.i.f.  Montreal,  should 
be  sent  to  C.  L.  Harvey,  president  of  the  Glengarry  Construc- 
tion Company,  400  St.  James  Street  E.,  Montreal. 


The  MacArthur  Concrete  Pile  &  Foundation  Company 
have  appointed  The  Douglas  Milligan  Company  their  Sales 
Agents  for  Eastern  Canada,  with  main  office  in  the  New  Birks 
Building,  Montreal,  and  branch  otficc  at  95  King  Street  Fast, 
Toronto.  The  MacArthur  Concrete  Pile  &  Foundation  Com 
pany  are  equipped  to  construct  foundations  for  all  sorts  of 
structures  where  unfavorable  soil  conditions  arc  encountered. 
They  have  already  done  a  large  amount  of  this  work  both  in 
CUttda  and  the  United  States.  Some  of  the  work  executed 
by  this  company  in  Canada  includes  foundations  t . > r  two  large 
buildings  at  the  plant  of  the  Oliver  Chilled  Plow  Works. 
Hamilton,  Out.;  power  house  at  Mt  Dennis  (Toronto)  f,,r 
The  Canadian  Kodak  Company;  all  of  the  large  ship-building 
plant  of  the  Canadian  Vickers.  Limited,  Montreal;  Canadian 
Postal  Station  "C,"  Montreal;  Immigration  Sheds  for  Cana- 
dian Government  at  Quebec;  power  house  for  Dorchester 
Electric  Company,  Quebec;  and  piles  for  an  international 
bridge  across  the  St.  Johns  River  at  St.  Leonards,  N.B. 


Contracts  Department 

News    of   Special   Interest   to  Contractors,   Engineers,   Manufacturers  and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage  and 
Roadways 

Burlington,  Ont.  (Hamilton) 

All  material  except  meters  and  -)4-in. 
lead  pipe  lias  been  purchased  in  connec- 
tion '  with  waterworks  construction  for 
the  village  council,  at  an  estimated  cost 
of  $13,000.  Mr.  James  S.  Allen  is  village 
clerk. 

Hamilton,  Ont. 

Kids  addressed  to  Mr.  R.  F.  Miller,  501 
Hank  of  Hamilton  Building,  will  be  re- 
ceived lor  digging  and  laying  15  miles  of 
gas  mains  along  city  streets  for  the  Nat- 
ural Gas  Company. 

Hull,  Que. 

The  ratepayers  will  vote  on  a  by-law 
next  January  to  authorize  the  enlarging 
and  extension  of  watermains  through  the 
Municipality.  Estimated  cost  $100,000. 
Mr.  J.  A.  Laforest,  Town  Hall,  is  the 
town  engineer. 

Maisonneuve,  Que.  (Mont.) 

Plans  are  drawn  and  together  with 
specification  have  been  submitted  to  city 
council  for  improvements  and  paving  to 
Pius  IX.  Boulevard,  100  ft.  wide  with  12 
ft.  sidewalk  on  each  side.  Approximate 
length  4  miles.  Mr.  M.  Dufresne,  On- 
tario Street,  is  the  architect  and  engi- 
neer. 

North  Vancouver,  B.C. 

A  by-law  has  been  passed  authorizing 
the  expenditure  of  $75,000  by  the  Muni- 
cipal Council  on  paving  work.  Mr.  A.  M. 
West  is  city  engineer.  Mr.  J.  Cowlins, 
city  clerk. 

Nanaimo,  B.C. 

Construction  will  be  started  shortly  on 
asphaltic  concrete  pavement  on  Halibur- 
ton  Street,  from  Grace  Street  to  city 
limits,  at  an  estimated  cost  of  $37,764. 
The  city  engineer  is  Mr.  Owen  and  city 
clerk  Mr.  S.  Gough. 

Ottawa,  Ont. 

Work  is  proceeding  on  the  construc- 
tion of  trunk  sewer  on  Nicholas  Street 
at  an  estimated  cost  of  $3,500  by  the  City 
Council.  Work  is  being  done  by  day 
labor.  Mr.  R.  L.  Haycock  is  the  engi- 
neer. 

Montreal,  Ottawa  and  Georgian  Bay 
Canal  Company  will  apply  to  Parliament 
next  Session  for  an  extension  of  time  for 
the  construction  of  the  Georgian  Bay 
Canal.  This  is  a  private  company  which 
is  said  to  own  a  charter  to  build  the  pro- 
posed waterway. 

Tenders  will  be  called  for  balance  of 
work.  wh:ch  includes  asphalt  pavement 
between  Elgin  and  Bank  Streets,  esti- 
mated cost  $16,600.  Mr.  F.  C.  Askwith 
is  the  city  engineer. 

The  city  council  will  take  tenders  on 
the  balance  of  asphalt  pavement  work  be- 
tween 5th  Avenue  and  Centre  Street  es- 
timated to  cost  $3,500. 


Work  on  grading  of  Scott  Street,  be- 
tween Merton  and  Garland,  will  be  done 
by  day  labor. 

In  connection  with  $02,000  asphalt  and 
stone  block  pavement  on  Bank  .Street, 
between  Echo  Drive  and  Riverdale,  the 
surface  drainage  of  which  has  been  start- 
ed by  day  labor,  tenders  will  be  called 
shortly  for  balance  of  work.  Mr.  F,  C. 
Askwith  is  the  city  engineer. 

Peterborough,  Ont. 

The  City  Council  has  instructed  Mr. 
Parsons,  City  Engineer,  to  prepare  plans 
and  estimate  for  surface  drainage  in 
various  parts  of  the  city  . 

Port  Coquitlam,  B.C. 

Debentures  have  been  sold  and  the  first 
installment  of  8,000  will  be  used  imme- 
diately in  connection  with  the  carrying' 
out  of  road  improvements  here  at  an  esti- 
mated expenditure  of  $100,000. 

Saskatoon,  Sask. 

Plans  have  been  filed  for  the  construc- 
tion of  a  24-in.  force  watermain  undei 
the  South  Saskatchewan  River,  from  11th 
to  6th  Streets.  Mr.  Junius  Johnson  is 
city  engineer.    Mr.  A.  Leslie  is  city  clerk. 

Toronto,  Ont. 

The  recommendation  of  Mr.  Harris, 
Commissioner  of  Works,  has  been  ap- 
proved by  the  Works  Committee,  for  the 
opening  of  a  roadway  through  Mount 
Pleasant  Cemetery.  Two  small  bridges, 
112  ft.  foot  bridges  and  180  ft.  trestle,  will 
be  constructed.  The  scheme  will  cost  ap- 
proximately $275,000. 

The  following  pavement  work  has  been 
recommended  for  this  city: — Asphalt  on 
Rowland,  Fisken,  Vernon,  Jennings, 
Glcnwood  &  Kennedy;  estimated  cost 
$21,779.  Brick  block,  Hain,  Evelyn, 
Glenwood.  Indian  Road  Crescent,  Hills- 
view;  estimated  cost  $22,202.  Treated 
wood  block  on  Front  Street  West,  at  an 
estimated  outlay  of  $17,120.  Mr.  R.  C. 
Harris  is  Commissioner  of  Works. 

Tenders  close  on  December  22nd  with 
Board  of  Control  for  sewers  on  Bastedo, 
Concord,  Delaware,  Earlham,  Merrill, 
Ridge,  Roseheath,  Rose  Park  Drive, 
Sawden,  Sprott,  Stacey,  Stanton  &  Kes- 
wick. Plans  are  at  office  of  Works  De- 
partment, City  Hall. 

The  construction  of  concrete  curbings 
on  six  streets  at  an  estimated  cost  of 
$4,164  has  been  recommended  by  Works 
Commissioner,  Mr.  R.  C.  Harris. 

The  Commissioner  has  recommended 
a  66  ft.  roadway  through  Prospect  Ceme- 
tery at  an  estimated  cost  of  $30,000. 

Winnipeg,  Man. 

Tenders  will  be  received  by  Board  of 
Control  until  December  11th  for  laying 
sewers  at  an  approximate  cost  of  $11,000 
Two-thirds  of  labor  is  to  be  obtained 
through  Civic  Equipment  Bureau  in  two 
shifts.  Plans  and  specification  are  at 
office  of  engineer,  Mr.  XV.  P.  Brereton, 
223  James  Street. 


CONTRACTS  AWARDED 

Brooke  Twp.,  Ont. 

The  general  contract  to  lay  drains  here 
for  the  township  council  has  been  award- 
ed to  Woolman  Construction  Company, 
Sandusky,  Mich.,  at  $6,812.  Work  is  to 
start  at  the  beginning  of  April.  A  num- 
ber of  culverts  not  included  in  the  gen- 
eral contracts  will  be  constructed  Mr. 
W.  J.  Bourne,  Lot  13,  Con.  6,  Brooke 
Twp.,  Alvinston,  Ont.,  is  township  com- 
missioner. 

Railroads,  Bridges  and  Wharves 

Chatham,  Ont. 

No  contract  work  will  be  done  this 
year  on  bridges  under  construction  for 
the  City  Council  and  Dover  Twp.  Steel 
work  on  nine  bridges  has  been  completed 
and  steel  work  is  under  way  on  other 
two.  Mr.  J.  E.  Doyle,  Cross  Street,  is 
the  engineer. 

Cranbrook,  B.C. 

The  Canadian  Pacific  Railway  Com- 
pany have  been  authorized  to  construct  a 
spur  line  into  the  premises  of  Yahk  Lum- 
ber Company,  Limited,  Cranbrook. 

Hamilton,  Ont. 

A  High-Level  Bridge  at  Carroll's 
Point,  estimated  to  cost  $327,000,  will 
probably  be  erected  under  the  supervis- 
ion of  Toronto-Hamilton  Highways 
Commission.  Bridge  plans  have  been 
prepared  by  the  Hamilton  Bridge  Com- 
pany. Concrete  plans  are  to  be  submit- 
ted by  the  Canada  Cement  Company. 
Mr.  George  H.  Gooderham,  Toronto,  is 
Chairman,  Highways  Commission. 

Repair  work  by  day  labor  will  be  car- 
ried out  on  revetment  wall  for  Harbor 
Commissioners,  estimated  to  cost  $20,- 
000.  Work  will  be  concrete  construction. 
Mr.  H.  E.  Waterman,  67  James  Street 
S.,  is  secretary. 

Leamington,  Ont. 

Tenders  will  be  received  until  Thurs- 
day evening,  December  10th,  for  drain- 
age work  on  6,500  feet  of  open  drain, 
371  feet  of  48-in.  and  1,456  feet  of  36-in. 
reinforced  concrete  tile  or  segment  block; 
5,891  feet  of  30-in.  and  20-in.  glazed  sew- 
er tile;  also  construction  of  concrete 
highway  bridge.  Along  covered  section 
which  lies  mostly  through  the  town  a 
connection  will  be  left  for  each  block. 
Plans  and  specification  are  at  office  of 
engineer,  Mr.  John  A.  Baird.  Estimated 
cost  of  work,  $25,000.  Mr.  R.  M.  Selkirk 
is  town  clerk. 

Province  of  Alberta 

The  Canadian  Northern  Railway  will 
construct  a  spur  line  for  Rosedeer  Coal 
Company,  Limited,  Rosedeer;  a  spur  to 
serve  the  Star  Coal  Mines,  Limited,  and 
a  spur  to  serve  Alberta  Block  Coal  Com- 
pany, Limited. 

Province  of  Manitoba 

The  Canadian  Pacific  Railway  Com- 
pany are  constructing  a  railway  spur  for 
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the  Empire  Water  Works  Supply  Com- 
pany, Limited,  Winnipeg;  Dominion 
Lumber  &  Fuel  Company,  Limited,  and 
T.  D.  Robinson  &  Sons,  Limited. 

Port  Arthur,  Cnt. 

A  contract  for  the  construction  of  con- 
crete docks  at  the  Canadian  Northern 
Coal  &  Ore  Docks  at  Port  Arthur,  has 
been  let  to  the  Barnett  &  McQueen  Com- 
pany. The  work  will  be  commenced  as 
soon  as  heavy  equipment  can  be  moved 
across  the  ice.  The  contract  amounts  to 
anoroximately  $600,000. 

Province  of  Ontario 

Lake  Erie  &  Northern  Railway  will 
construct  a  spur  across  Mill  Pond  near 
Gait,  Ont. 

The  Canadian  Pacific  Railway  will 
construct  an  extension  to  siding  for  the 
Toronto  Carpet  Manufacturing  Com- 
pany, Parkdale. 

The  Grand  Trunk  Railway  Company 
will  construct  a  siding  into  the  premises 
of  the  Ford  Motor  Company  in  the 
Township  of  Sandwich,  Essex  County. 

Shields,  B.C. 

The  Board  of  Railway  Commissioners 
has  authorized  the  Canadian  Pacific  Rail- 
way Company  to  re-construct  a  bridge 
near  Shields. 

St.  Liboire,  Que. 

Plans  have  been  approved  by  the  Rail- 
way Board  of  Commissioners  for  a  sta- 
tion which  it  is  proposed  to  erect  at  St. 
Liboire  for  the  Grand  Trunk  Railway. 

Toronto,  Ont. 

A  permit  to  erect  a  live-storey  ware- 
house at  a  cost  of  about  $50,000  has  been 
taken  out  by  Messrs.  Anderson  &  Mc- 
Beth.  The  building  will  be  erected  on 
the  north  side  of  King  Street,  near  John 
Street. 

The  city  council  has  decided  not  to 
submit  by-law  on  January  1st  to  raise  an 
additional  $167,000  for  construction  of 
Gerrard  Street,  bridge. 

By-low  will  be  submitted  January  1st 
for  authority  to  construct  new  civic  car 
lines  in  north  Toronto  and  run  south 
from  Earlscourt,  Hillcrest  and  Wych- 
wood  districts,  at  an  estimated  outlay  of 
$455,000.  Mr.  R.  C.  Harris,  City  Hall,  is 
Commissioner  of  Works. 

CONTRACTS  AWARDED 

Quebec,  Que. 

Contracts  have  been  awarded  as  fol- 
lows in  connection  with  repairs  to  the 
"Commercial"  Academy,  at  an  estimated 
cost  of  $.1,000:  General  contract  and  plas- 
tering, Mr.  C.  N.  I'arad.s;  carpentry,  L. 
H.  Peters,  Limited;  roofing,  Mr.  Eugene 
Ealardcau.  No  other  contracts  are  re- 
quired. Mr.  J.  S.  Bergeron,  103  St.  John 
Street,  is  the  architect. 


Public  Buildings,  Churches 
and  S<  liools 

Beaver  Lodge,  Alta. 

Happy  Valley  School  District  No. 
8,194,  which  was  formed  recently,  have  in 
contemplation  the  erection  of  a  school 
building  shortly.  Mr.  C.  J.  Robertson, 
Beaver  Lodge,  is  a  trustee. 

Burnaby.  B.C. 

A  specification  is  being  prepared  by 
Mr.  J.  11.  Bowman.  Yorkshire  Building, 
Vancouver,  and  tenders  on  separate 
trades  will  be  called  at  once,  lor  the  con- 


struction of  a  brick  and  stone  school 
building  at  an  est. mated  cost  of  $50,000 
for  the  School  Board.  Mr.  Burns  is  the 
trustee. 

Bluesky,  Alta. 

The  School  District  of  Bluesky,  No. 
3,193  (Trustee,  Mr.  A.  Bourget),  intend 
erecting  and  equipping  a  school  building 
in  the  near  future. 

Church  Point,  N.S.  (Digby  Co.) 

St.  Anne  French  Catnolic  Church  has 
been  damaged  by  fire.  A  loss  of  $1,500 
has  been  sustained  through  damage  to 
spire. 

Cereal,  Alta. 

Cereal  School  District  No.  3192  will 
erect  a  school  building  shortly.  Mr.  A, 
D.  Bussard,  Cereal,  is  a  trustee. 

Del  Bonita,  Alta. 

School  District  of  Richfield  No.  3,198 
(Trustee,  Mr.  Millar,  Del  Bonita)  is  con- 
templating the  erection  of  a  school  in  the 
near  future. 

Glevennah,  Alta. 

Glevennah  School  District  No.  3,195, 
have  decided  to  erect  a  school  building 
shortly.  Mr.  W.  J.  Nickel,  Glevennah, 
is  one  of  the  trustees. 

Guelph,  Ont. 

A  By-law  will  be  submitted  to  the  rate- 
payers in  January  to  authorize  the  ex- 
penditure of  $125,000  for  an  addition  to 
the  Collegiate  Institute  on  Paisley  Street 
for  the  Board  of  Education.  Mr.  J.  M. 
Duff,  Bank  of  Commerce,  is  the  chair- 
man. 

Hawkesbury,  Ont. 

Prices  on  painting,  heating,  plumbing, 
electric  work  and  interior  fittings  are  to 
be  taken  by  bather  Gascon,  parish  priest, 
in  connection  with  $25,000  school  build- 
ing for  the  R.  C.  School  Board.  Mr.  A. 
D.  Gascon,  c/o  Vandal  &  Gascon,  202 
Main  Building,  St.  Lawrence  St.,  Mon- 
treal, is  the  architect. 

Kinsella,  Alta. 

A  school  building  will  be  erected  short- 
ly by  the  School  District  of  Kinsella  No. 
3,190  (Trustee,  Mr.  C.  Bridgcinan,  Kin- 
sella). 

Mahaska,  Alta. 

The  erection  of  a  school  here  will  be 
started  shortly  by  the  North  Derby 
School  District  No.  3196.  School  equip- 
ment will  also  be  purchased.  Mr.  W.  P. 
Taylor,  Mahaska,  is  trustee. 

Milltown,  N.B. 

Tenders  will  be  received  by  Mr.  K.  C. 
Desriichers.  Ottawa.  Secretary  of  Do- 
minion Dept.  of  Public  Works,  until  4 
p.m.  December  1H.  for  interior  fittings  in 
Post  Office  and  Customs  House,  includ- 
ing wire  and  oak  screens,  fittings  and 
furniture,  wickets,  drawers  and  marble 
work.  Plans  and  .specifications  arc  at  the 
offices  of  Mr.  John  II.  Porter.  Clerk  of 
Works.  Milltown;  Mr.  I).  II.  W  atcrby 
ClerR  of  Works,  St.  John,  N.B.J  and  at 
Department  at  Ottawa.  Specification  at 
offices  nf  Macl-can  Daily  Reports.  Lim- 
ited, 23  Charlotte  Street.  Toronto. 

Mt.  Dennis.  Ont. 

Trustees  of  School  Section  No.  28  have 
passed  sketch  plans  for  sixroomed  school 
building,  brick  construction,  estimated 
to  cost  $30,000.  Messrs.  Ellis  &  Cou- 
ntry, Manning  C  hambers,   Toronto  ire 


the  architects.  Mr.  J.  Marshall.  Weston 
Road,  is  the  secretary. 

Newmarket,  Ont. 

Tenders  will  be  received  until  4  p.m. 
December  1G,  by  Mr.  R.  C.  Desrochers, 
Ottawa,  Secretary,  Dominion  Govern- 
ment Department  of  Public  Works,  for 
interior  fittings  in  Post  Office  and  Cus- 
toms House,  including  oak,  pine  and  wire 
screens,  wickets,  shelving,  counters,  desks, 
drawers,  blackboard.  cupboards  and 
wardrobe,  marble  work  and  vault  fittings. 
Plans  and  specifications  are  at  the  offices 
of  Mr.  Frank  Stewart.  Clerk  of  Works. 
Newmarket.  Mr.  T.  A.  Hastings,  Clerk 
of  W  orks,  Postal  Station  "F,"  Toronto, 
and  Department  at  Ottawa.  Spec. loca- 
tion at  offices  of  MacLean  Daily  Reports, 
Limited,  25  Charlotte  Street,  Toronto. 

Owen  Sound,  Ont. 

The  ratepayers  here  will  vote  on  a  by- 
law to  raise  $0,000  for  alterations  to 
town  hall,  municipal  offices  and  market 
facilities.  Mr.  (.  has  Gordon  is  the  town 
clerk. 

Prince  Rupert,  B  C. 

No  contract  has  yet  been  awarded  but 
excavation  will  be  started  shortly  by- 
day  labor  on  the  Court  House,  etc.,  to  be 
erected  by  the  Provincial  Government 
Department  of  I'ublic  Works,  at  an  esti- 
mated cost  of  $150,000.  Mr.  A.  A.  Cox, 
Carter-Cotton  Bldg.,  Vancouver,  is  the 
architect.  Hon.  '1  homas  Taylor,  Vic- 
toria, is  Minister  of  Public  Works. 

Rimbcy,  Alta. 

Rimbey  School  District  No.  3,t!Sr  have 
in  contemplation  the  erection  of  a  school 
building  lure.  School  equipment  will  al- 
so be  purchased.  Mr.  C.  S.  Stollings, 
Rimbey,  is  a  trustee. 

Sawridge,  Alta. 

A  school  building  will  be  erected  and 
equipment  purchased  bv  the  Sawridge 
School  District  No  3,197.  Mr.  H.  T. 
Cooper,  Sawridge,  is  one  of  the  trustees. 

St.  Felicien,  Que. 

Tenders  for  painting  will  be  called  next 
spring  in  connection  with  $125,000 
church.  212  x  75  ft.,  stone  construction, 
lor  the  Parish  of  St.  Felicien.  Mr  Jos 
I'oullet.  2S  St.  Famille  St..  is  the  archi- 
tect, and  Mr.  Fdm.  Tremblay.  St.  Feli-- 
cien,  is  the  general  contractor. 

Toronto,  Ont. 

Permission  has  been  granted  bv  the 
city  council  to  the  Board  of  Education 
to  advertise  lor  necessary  equipment  to 
complete  Technical  High  School.  'Ten- 
ders for  power  plant  equipment  close 
December  II.  Specifications  lor  balance 
ol  machinery  will  be  ready  about  end  of 
January.  School  equipment  will  cost 
about  $284,395.  Mr.  W.  C.  Wilkinson  is 
secretary  ol  Board  of  Education  . 

Property  Commissioner  Mi  C.  C. 
Cllisholmc,  has  been  authorized  by  the 
City  council  to  convert  Assembly  Hall  in- 
to offices  for  use  of  the  City  Architect's 
Department.  Estimated  cost  $2.20(1 
Work  will  be  done  by  day  labor. 

Tenders  close  December  11.  at  I  p.m. 
for  seven-roomed  addition  to  Leslie 
Street  school,  to  be  stone,  steel  and  brick 
construction.  Mr.  W.  C.  Wilkinson  is 
secretary-treasurer  of  Board  of  Educa 
tion. 

Virden.  Man. 

The  secretary.  Dominion  Government 
Department  of  Public  Works.  Mr.  R.  C. 
Desrochers.  Ottawa,  will  receive  tenders 
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until  4  p.m.  December  24,  for  interior 
fittings  in  Tost  Office  and  Customs 
House,  including  oak  and  wire  screens, 
wickets,  doors,  }'.•■''>■  plate  glass  slabs, 

shelving,  cornice,  pigeon  holes,  counters, 

desks,  tables,  cupboards,  wardrobe,  black- 
board, also  marble  work.  Plans  and 
specification  at  offices  of  Mr.  N.  B.  Walk- 
er, Clerk  of  Works.  Virden;  H.  E.  Mat- 
thew-., lu-s.  Architect,  Winnipeg;  at 
Post  Office.  Brandon,  and  at  Department, 
Ottawa.  Specification  at  the  office  of 
Macl.ean  Daily  Reports.  Limited,  25 
Charlotte  Street,  Toronto.  Mr.  E.  L. 
Horwood  is  the  Architect. 

Weston.  Ont. 

Weston  Lacrosse  Club  have  in  contem- 
plation the  erection  of  a  Club  House  on 
the  Fair  Grounds.  Dr.  E.  F.  Irwin  is  a 
member  of  the  committee. 

Wetaskewin.  Aha. 

Permission  has  been  granted  by  the 
Provincial  Government  to  raise  funds  for 
the  erection  and  furnishing  of  a  school 
building  for  Wetaskewin  School  District 
No.  550  (Trustee,  Mr.  P.  W.  Strand, 
Wetaskewin). 

Bulyea  School  District  No.  3,191,  will 
erect  a  school  building  shortly.  Mr.  O. 
E.  Olson,  Wetaskewin,  is  a  trustee. 

CONTRACTS  AWARDED 

Belleville,  Ont. 

The  following  contracts  have  been 
awarded  for  $11,000  addition  to  church 
building  for  Methodist  Church  Congre- 
gation: Steel  work,  Walker  Foundrv; 
roofing,  Brantford  Roofing  Company; 
painting.  Mr.  John  Cornelius;  plumbing, 
Smith  Hardware  Company;  electric  work, 
Greenleaf  &  Son;  mason  and  carpenter 
work,  will  be  done  by  day  labor.  Con- 
tract for  plastering  has  not  yet  been  let. 
No  interior  fittings  will  be  required. 
Building  will  be  of  stone  and  brick  con- 
struction, stone  foundation.  Messrs.  G. 
M.  Miller  &  Company,  Toronto,  are  the 
Architects.  Mr.  R.  P.  White  is  the 
general  contractor. 

Brantford,  Ont. 

The  general  contract  for  Smallpox 
Hospital  at  Mount  Hope  Cemetery  has 
been  let  to  Mr.  Wm.  J.  Adams,  at  $3,360. 
The  contract  for  furnishing  has  not  yet 
been  let.  Hospital  will  be  one-storey, 
45  x  35,  brick  construction.  Barber  & 
Tilley,  Temple  Building,  are  the  archi- 
tects. 

Toronto,  Ont. 

The  following  c  ontracts  have  been 
awarded  by  the  Board  of  Education  in 
connection  with  the  North  Toronto  High 
School  12room  addition,  brick  construc- 
tion: Heating,  J.  R.  Seager  Company,  To- 
ronto. $6,995;  heat  regulating,  National 
Regulation  Company,  New  York,  $850. 
Mr.  W.  C.  Wilkinson  is  Secertary,  Board 
of  Education. 

The  Board  of  Education  has  cancelled 
the  award  of  plastering  contract  to  Had- 
dock &  Sons  and  re-awarded  it  to  Mr. 
Geo.  White,  at  $4,975.  The  contract  is  in 
connection  with  the  $100,000  school 
building  on  Regal  Road. 

Victoria,  B.C. 

The  contract  for  an  addition  of  Manual 
Training  and  Domestic  Science  Building 
to  South  Park  School,  at  a  cost  of  $8,- 
000,  has  been  awarded  by  the  School 
Board  to  Luney  Bros.  Mr.  J.  C.  M. 
Keith,  416  Sayward  Building,  is  the 
Architect. 


Business  Buildings  and  Indus- 
trial Plants 

Bayham  Twp.,  Ont. 

The  erection  of  farm  buildings  esti- 
mated to  cost  $4,000  is  contemplated  by 
Mr.  C.  O.  Edison,  Vienna  P.O.  Build- 
ing will  be  fireproof  construction,  stone 
and  concrete  foundation. 

Bienville,  Que. 

A  store,  the  property  of  Mr.  Gust 
Lemieux,  has  been  destroyed  by  fire,  in- 
curring a  loss  of  $11,000.  Store  was  in- 
sured and-  will  be  rebuilt.  Owner  will 
purchase  store  fronts. 

Barrie,  Ont. 

Contracts  for  plastering,  painting, 
heating,  plumbing  and  electrical  work 
have  not  yet  been  let  in  connection  witli 
the  construction  of  $57,000  drill  hall,  two- 
storeys,  80  x  177  ft.,  reinforced  concrete 
and  brick  construction  for  Dominion 
Government  Department  of  Public 
Works.  Mr.  R.  C.  Desrochers,  Ottawa, 
is  the  secretary,  Mr.  W.  A.  Tom,  Colling- 
wood,  is  the  general  contractor. 

Belleville,  Ont. 

The  Balmoral  Hotel,  Front  Street; 
Black's  restaurant  and  a  fruit  store  have 
been  destroyed  by  fire.  Loss  is  esti- 
mated at  $35,000. 

Dundas,  Ont.  (Hamilton) 

Alterations  to  stores,  etc.,  at  an  esti- 
mated cost  of  $1,600,  are  to  be  carried 
out  by  Mr.  F.  A.  Nelson,  King  Street, 
Dundas.  Plans  provide  for  new  store 
front,  brick  columns. 

Hamilton,  Ont. 

Tenders  for  roofing  Steam  Plant  for 
Dominion  Power  Transmission  Com- 
pany are  now  being  received  by  the  own- 
ers. All  other  sub-contracts  have  been 
awarded.  The  building  will  be  complet- 
ed next  summer.  Pratt  &  Perrine,  36 
James  Street  South,  are  the  architects. 
Mr.  Chas.  H.  Hutton.  Terminal  Station, 
is  Superintendent-in-Charge. 

Plans  are  drawn  for  an  office  and  coal 
shed  to  be  erected  on  Wentworth  north, 
for  the  Hamilton  Lumber  Company. 
Building  will  be  one-storey,  frame  con- 
struction. 

Harriston,  Ont. 

Poultry  building  owned  by  Gunn's, 
Limited,  Toronto,  has  been  destroyed  by 
fire. 

Lennoxville,  Que. 

Barns,  imnlements  and  produce  owned 
by  Mr.  J.  H.  Parker,  Willowdale  Farm, 
have  been  destroyed  by  fire.  Estimated 
loss  $15,000.    Buildings  were  insured. 

Montreal,  Oue. 

Interior  fittings  for  $8,000  picture  thea- 
tre will  be  purchased  by  King  Edward 
Theatre,  St.  Lawrence  Street,  owners. 
Building  is  90  ft.  high,  40  x  45  ft.,  steel, 
brick,  stone  construction.  Mr.  C.  Dn- 
fort.  192  St.  Catherine  W.,  and  Mr.  F.  T. 
Jackalin,  Jacobs  Bldg.,  St.  Catherine 
Street,  are  the  architects. 

Prices  will  be  received  in  a  few  days 
by  the  general  contractor,  Mr.  B.  Da- 
miens,  894  Mount  Royal  Avenue  E.,  for 
painting  and  heating,  brick  work  and 
plastering  in  connection  with  two-storey, 
25  x  86,  brick  store,  estimated  to  cost 
$15,000. 

Tenders  will  be  called  shortly  on 
painting,  heating  and  electrical  work  in 
connection  with  four-storey,  130  x  60  ft., 


terra  cotta,  brick  and  reinforced  con- 
crete addition  to  bakery  for  Mr.  James 
Strachan,  246  City  Hall  Avenue.  Esti- 
mated cost  $100,000.  Mr.  Sydney  Comb- 
er, 1215  Green  Avenue,  is  architect, 
Messrs.  P.  Lyall  &  Sons  Construction 
Company,  Limited,  Transportation  Bldg., 
are  the  general  contractors. 

A  six-storey  addition  may  be  made 
later  to  four-storey  reinforced  concrete 
store  and  apartments  on  Sherbrooke  & 
St.  Lawrence  Streets  for  Mr.  J.  A.  God- 
in,  269  St.  Dennis  Street.  Construction 
Rationnelle,  Limited,  are  the  general 
contractors. 

Tenders  for  steel  work  on  three-storey, 
100  x  25  feet  stables  on  Western  Avenue 
for  Mr.  Armand  Malo,  100  St.  Jerome 
Street,  will  be  received  by  the  architect, 
Mr.  Sydney  Comber,  1215  Green  Avenue. 
Buildings  will  be  brick  and  stone  con- 
struction and  will  cost  $20,000. 

Tenders  close  shortly  for  contract  to 
place  stairway  and  doorway  and  to  carry 
out  alterations  to  store  front  at  an  esti- 
mated cost  of  $2,000  for  Fineburg  & 
Rabinovitch,  St.  Lawrence  Street.  Van- 
dal &  Gascon,  202  Main  Building,  St. 
Lawrence  Street,  are  the  architects. 

Moncton,  N.B. 

The  Moncton  Tramway  &  Electricity 
&  Gas  Company  are  erecting  a  tempor- 
ary car  barn  here.  Plans  for  a  perman- 
ent building,  to  be  started  next  spring, 
will  be  prepared  by  Mr.  F.  A.  Fretchet. 
30  Bonecord  Street. 

New  Westminster,  B.C. 

Plans  are  drawn  for  new  market  build- 
ing on  10th  Street,  for  the  city  council, 
estimated  to  cost  $40,000.  Plan  provides 
for  carrying  wharf  out  225  feet  upon 
which  frame  building  will  be  construct- 
ed. Mr.  Powell,  harbor  engineer,  is  the 
architect,  Mr.  J.  W.  Blackmail  is  the 
engineer,  and  Mr.  W.  A.  Duncan,  city 
clerk. 

Ottawa,  Ont. 

Garage  owned  by  Mr.  H.  Low,  Duf- 
ferin  Road,  which  was  recently  destroy- 
ed by  fire  will  be  rebuilt  at  an  approxi- 
mate outlay  of  $4,000.  Building  will  be 
brick  construction. 

Interior  fittings  for  two-storey,  50  x 
72  ft.,  solid  brick  stores,  estimated  to 
cost  $10,000,  will  be  purchased  by  the 
owner,  Mr.  Geo.  Labelle,  225  Rideau 
Street.  Mr.  Ernest  Ewart  is  the  general 
contractor. 

Picton,  Ont. 

The  Canning  Factory,  owned  by  Mr. 
Edward  McCaw,  has  been  destroyed  by 
fire. 

Peel,  N.B. 

Four  warehouses  estimated  to  cost 
$15,000  will  be  rebuilt  to  replace  ware- 
houses recently  destroyed  by  fire.  Work 
will  be  done  by  day  labor.  The  owners 
are  H.  H.  McCain  Produce  Company,  A. 
A.  Ridout,  F.  J.  Haltfield,  and  D  .  Smith, 
all  of  Hartland. 

Princeton,  Ont. 

Barn  belonging  to  Mr.  Robert  Wil- 
son, Con.  5,  Blenheim  Twp.,  Princeton 
P.O.,  has  been  destroyed  by  fire.  The 
loss  is  partly  covered  by  insurance. 

Peterboro,  Ont. 

By-law  will  be  submitted  to  ratepayers 
next  January  to  grant  the  use  of  three 
miles  of  railway  track.  If  by-law  is 
carried  the  owners,  The  Canadian  Gen- 
eral Electric  Company  will  spend  $150,- 
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000  on  plant  and  equipment  to  manu- 
facture railway  cars. 

Quebec,  Que. 

The  contract  for  painting  $11,000  ware- 
house on  Sault  au  Matelot  for  Messrs. 
Boivin  &  Grenicr,  Dalhousie  Street,  will 
not  be  let  until  next  spring.  One  freight 
elevator  will  be  required.  Mr.  D.  Guer- 
in,  Beauport,  Quebec,  is  the  general  con- 
tractor. 

Springford,  Ont. 

The  erection  of  farm  buildings  here, 
estimated  to  cost  $3,200,  is  contemplated 
by  Mr.  J.  C.  Smart. 

Sussex,  N.B. 

Store  front  and  fittings  are  required 
by  Mr.  Geo.  H.  McArthur,  Sussex  and 
St.  John,  in  connection  with  the  con- 
struction of  $10,000  store  on  Broad 
Street  for  Mr.  Geo.  W.  Fowler. 

Toronto,  Ont. 

Plans  have  been  prepared  by  Mr.  J.  H. 
HafTa,  154  Bay  Street,  architect,  for  four 
attached  stores  and  residences  at  an  es- 
timated cost  of  $5,000  for  Mr.  S.  Rosen- 
berg, 178  Grange  Avenue.  Buildings  will 
be  two-storeys,  56  x  42,  brick  construc- 
tion and  foundation.  Owner  will  pur- 
chase all  material  and  superintend  con- 
struction. 

The  city  council  has  refused  permis- 
sion to  erect  temporary  car  bams  on 
Bloor  Street  W.,  in  connection  with 
civic  tracks  at  present  under  construc- 
tion. 

Welland,  Ont. 

Barn  and  other  buildings,  the  property 
of  Mr.  James  Asher,  Welland  P.O.,  have 
been  destroyed  by  fire.  Estimated  loss 
$5,000,  insurance  $1,500. 

Windsor,  Ont. 

The  contract  for  electrical  work  has 
not  yet  been  let  in  connection  with  $12,- 
000  theatre  on  Wyandotte  for  Messrs. 
Rcatimc  &  Tassie,  Ford  City,  Ont.  Build- 
ing will  be  two-storeys,  115  x  35,  arti- 
ficial stone  and  brick  construction. 

CONTRACTS  AWARDED 

Ottawa,  Ont. 

The  contract  to  construct  $4,000  stores 
on  Gladstone  Avenue  for  Mr.  S.  W.  Hal- 
liday,  20  Arlington  Avenue,  has  been 
awarded  to  Mr.  A.  C.  Burton,  Ottawa. 

Toronto,  Ont. 

The  contract  to  carry  out  alterations 
and  additions  to  stoics  at  l'hi;  Yonge 
Street  at  an  estimated  cost  of  $3,500  has 
been  awarded  by  H.  C.  Blatchfard,  Lim- 
ited, 114  Yonge  Street,  to  C.  W.  Wood 
&  Son,  Toronto.  Messrs.  Curry  &  Sparl- 
ing, Bond  Street,  are  the  architects. 

Vancouver.  B.C. 

The  Dominion  Government  Depart- 
ment of  Public  Works  have  awarded  the 
contract  to  construct  a  grain  elevator  on 
Burrard  Inlet  to  Messrs.  Harnett  &  Mc- 
Queen, contractors,  Fort  William,  Out. 
Elevator  will  be  structural  steel  and  re- 
inforced concrete.  capacity  1,260,000 
bushels.  Main  building  will  be  232  X  71 
ft.,  workhouse,  120  x  62,  elevator  tower, 
12  x  US.  Mr.  K.  <  .  Desrochcrs.  Ottawa, 
is  secretary,  Public  Works  Department. 

Residences 

Hamilton,  Ont. 

Tenders  on  interior  fittings  for  resi- 
dence on  Sanford  Avenue  South,  are  be- 
ing received  by  the  owner.  Mr.  W.  F. 
Johnson,    li'.d   Sanford  Avenue 


Maidstone,  Ont. 

The  construction  of  a  residence  here 
is  contemplated  by  Mr.  Wm.  Firth,  Es- 
sex P.O.  Building  material  has  not  yet 
been  decided  upon. 

Montreal,  Que. 

A  permit  to  build  two  flats  has  been 
issued  to  Mr.  F.  Tessier,  2703  Dclorinier 

A  permit  has  been  issued  to  Mr.  Louis 
Mercier,  186B  Stradacona  Street,  for  the 
erection  of  six  flats  at  an  estimated  cost 
of  $4,200,  three-storey,  23  x  60. 

Contracts  for  heating,  plumbing  and 
electrical  work  in  connection  with  $10,000 
flats  on  Addington  Avenue  have  not  yet 
been  let.  Mr.  Charles  Bernier,  70  St. 
James  Street,  is  the  architect.  Mr.  J.  P. 
Tremblay,  423  Addington  Avenue,  is 
owner  and  general  contractor. 

Ottawa,  Ont. 

The  construction  of  a  two-storey,  dou- 
ble brick  veneer  residence,  estimated  to 
cost  $4,600,  is  contemplated  by  Mr.  Arch. 
Davidson,  69  Grosvenor  Street. 

One,  2I-4-storey,  36  x  36,  double  brick 
veneer  residence,  will  be  constructed  by 
Mr.  M.  A.  Robinson,  73  Glen  Avenue. 
Estimated  cost  $5,500. 

The  contracts  for  plastering,  painting, 
heating,  plumbing  and  electrical  work  on 
three  residences  under  construction  for 
Mr.  Thomas  Dean,  170  Cambridge  Street, 
have  not  yet  been  let.  Buildings  will  be 
brick  veneer  construction,  felt  and  gravel 
roofing,  and  will  cost  approximately 
$6,500. 

Prices  will  be  asked  shortly  for  plas- 
tering, painting,  heating,  plumbing  and 
electrical  work  in  connection  with  six 
residences  under  construction  on  Arm- 
strong Avenue  at  an  approximate  cost  of 
$12,000  for  Mr.  J.  W.  Foster,  11  Irving 
Street,  and  Mr.  E.  Marks,  30  Spadina 
Avenue,  owners  and  general  contractors. 
Construction  will  be  frame  and  brick, 
concrete  foundation. 

I'lans  are  drawn  for  a  residence  011 
Wurtemburg,  estimated  to  cost  $7,500. 
Mr.  J.  P.  MacLaren,  104  Sparks  Street, 
is  the  architect. 

Plans  are  drawn  by  Mr.  A.  Tracy, 
Gladstone  Avenue,  architect,  for  $3,500 
residence  for  Mr.  W.  J.  Scobie,  201  Glad- 
stone Avenue. 

The  erection  of  a  $5,500  residence  at 
Uiverdale,  brick  construction,  concrete 
foundation,  is  contemplated  by  Mr.  B.  A. 
Grison,  100  Fentiman  Street,  Ottawa. 

Mr.  A.  Middlestake.  O'Connor  Street, 
has  decided  to  build  a  brick  veneer  resi- 
dence. 

The  construction  of  a  $4,500  residence 
"ii  Tansy  Avenue,  double  brick  veneer 
construction,  stone  foundation,  is  con- 
templated by  Mr.  John  McCallum,  54 
Glen  Avenue. 

All  work  will  be  done  by  day  labor  011 
repairing  of  the  residence  of  Mr.  Louis 
Charaon,  375  Catherine  Street,  after  fire. 
Alterations  will  cost  about  $3,000. 

Port  Perry.  Ont. 

Work  will  be  stopped  for  the  winter 
on  the  construction  of  $5,000  residence 
here  for  the  Carnegie  Milling  Company. 
Contracts  for  heating,  plumbing  and 
painting  will  be  let  next  March  by  the 
architect  and  general  contractor,  Mr.  A. 
J.  Carnegie.  Water  Street. 

Zurich,  Ont. 

The  erection  of  a  residence,  while 
brick  construction,  concrete  foundation, 
estimated  cost  $3. son.  is  contemplated  by 


Mr.  Fred  Daters,  Sr.,  owner  and  archi- 
tect. 

CONTRACTS  AWARDED 

The  contract  to  erect  a  $7,000  resi- 
dence on  Coburg  Road  for  Mr.  G.  A.  J. 
Boak,  123  Coburg  Road,  has  been  let  to 
Maxner  &  Dunlop,  Halifax,  N.S.  Mr. 
Herbert  E.  Gates.  Dennis  Bldg.,  is  the 
architect. 

Westmount,  Que.  (Montreal) 

The  contract  for  $3,500  residence  on 
Clarke  Avenue  has  been  awarded  to  Mr. 
John  Allan.  Messrs.  Xobbs  &  Hyde, 
New  Birks  Bldg.,  Montreal,  are  the 
architects.  Mr.  M.  A.  Phelan,  42:;:!  Mont- 
rose Avenue,  is  the  owner. 


Power  Plants,  Electricity  and 
Telephones 

Exeter,  Ont. 

The  town  council  contemplates  in- 
stalling electric  power  for  lighting  and 
general  purposes.  Mr.  T.  B.  Carling  is 
the  town  clerk. 

Montreal,  Que. 

Tenders  will  be  received  until  Decem- 
ber 15,  by  Mr.  L.  N.  Senecal,  Secretary. 
City  Hall,  for  the  contract  to  erect  a 
pumping  station  in  connection  with  the 
Elgin  Basin  Sewers.  Estimated  cost  of 
station,  $5,500.  Plans  and  specification 
are  at  office  of  engineer,  superintendent 
of  sewers. 

Toronto,  Ont. 

Toronto  Hydro-Electric  Commission, 
226  Yonge  Street,  will  receive  tenders 
until  December  17,  for  single-phase  regu- 
lators. Specification  at  office  of  Pur- 
chasing Department. 

Tenders  close  December  22nd  with  the 
Board  of  Control  for  one  or  more  20.- 
000,000-gaIlon  centrifugal  pumps.  Plans, 
etc.,  are  at  Room  12,  Purchasing  Depart- 
ment, City  Hall. 

CONTRACTS  AWARDED 
Niagara  Falls,  Ont. 

The  following  contracts  have  been 
awarded  by  the  city  council  in  connec- 
tion with  electric  lighting  scheme  on 
River  Road :—  Pollard  Mfg.  Company,  for 
supply  of  100  ornamental  iron  standards, 
at  $22  each;  Brown  Boggs  Company, 
supply  of  pole  tops,  at  $23  each;  North- 
ern Flectric  Company,  Toronto,  for 
cable;  Westinghouse  Company  of  Can- 
ade,  Toronto,  for  2  regulators,  etc.,  at 
$1.4'.):!.  Work  is  to  be  done  by  day  labor 
under  the  supervision  of  Mr.  George 
Foster,  Engineer. 

Stamford  Twp.,  Ont. 

I  lir  tow  n  - 1 1 1 1  *  council  lias  aided  the 
general  contract  to  construct  a  pump 
house,  15  x  20  ft.,  concrete  block  con- 
struction, to  the  Frontier  Construction 
Company,  c/o  F.  F.  Franz.  Niagara  Falls 
South.  Mr.  J.  C.  Gardner.  Queen  Street, 
Niagara  Falls,  is  the  engineer 

Miscellaneous 

Hamilton,  Ont. 

Penders  close  December  21st,  lor  sup 
ply  of  crushed  stone  and  screenings  ex- 
tending over  a  period  of  one.  five  and 
ten  years  respectively.  Specification  is 
at  the  office  of  city  engineer  Mr.  A.  F. 
Met  allum. 

St.  Catharines.  Ont. 

Tenders  will  be  called  shortly  on  sec- 
tions fl.  7.  8.  and  !),  New  Welland  Ship 
1 1  out  unied  on  puge  (!.">! 


Tenders  and  For  Sale  Department 


Tenders  for  Crushed 
Stone  and  Screenings 

Scaled  tenders,  aiUlrcsscd  to  John  Allan,  Esq., 
Mayor,  Chairman  Hoard  of  Control,  City  Hall, 
Hamilton.  Ontaiio,  will  lie  received  by  the  un- 
dersigned up  t"  S  o'clock  p.m.  on  Monday,  De- 
cember 81.  1914.  for  supplying  the  Coiporalion 
of  the  City  of  Hamilton  with  crushed  stone  and 
screcniiiRs  for  pjiiods  of  one,  five  and  ten  years, 
according  to  specifications  and  form  of  tender  to 
be  had  at  the  office  of  the  City  Engineer,  City 
Hall.  Hamilton,  Ontario. 

A  marked  cheque  for  $500  must  accompany 
i.ich  tender,  which  cheque  will  be  foifeitcd  should 
the  party  whose  tender  is  accepted  fail  to  execute 
the  neccjsary  contract. 

S.  H.  KENT, 
4!) -50  City  Clerk. 


Tenders 
for  the  supply 
of  Cast  Iron  Pipe 

Notice  is  hereby  given  that  the  date  for  re- 
ceiving tenders  for  the  supply  of  5G7  feet  of 
4S-in.  Cast  Iron  Pipe  and  400  feet  of  (iG  in.  Cast 
Iron  Pipe  has  been  extended  from  noon  on 
Tuesday,  December  8th,  1014,  to  noon  on  Tues- 
day, December  £2nd,  1914. 

H.  C.  HOCKEN,  Mayor, 

Chairman,  Board  of  Control. 
Toronto,  December  2,  1914.  40 


Tenders  for  the 
Supply  of  Steel  Pipe 

Tenders  will  be  received  by  registered  post  only, 
add-es«ed  »o  the  Chairman  of  the  Board  of  Con- 
trol, City  Hall.  Toronto,  up  to  noon  on  Tuesday, 
December  22nd,  1314,  for  the  supply  of:— 

."U77  feet  of  4S-inch  Steel  Pipe. 
400  feet  of  Clinch  Steel  Pipe. 

Envelopes  containing  tenders  must  be  plainly 
marked  on  the  outside  as  to  contents. 

Specifications  may  be  seen  and  forms  of  tender, 
obtained  at  the  office  of  the  Commissioner  of 
Works,  Toronto. 

Tendercs  shall  submit  with  their  tender,  the 
names  of  two  sureties  (approved  of  by  the  City 
Treasurer,  not  members  of  the  City  Council,  or 
officers  of  the  Corporation  of  the  City  of  To- 
ronto) or,  in  lieu  of  said  sureties,  the  bond  of  a 
Guarantee  Company  approved  as  aforesaid. 

The  .usual  conditions  relating  to  tendering  as 
prescribed  by  City  By-law  must  be  strictly  com- 
plied with. 

The  lowest  or  any  tender  not  necessarily  ac- 
cepted. 

II.  C.  HOCKEN,  Mayor, 

Chairman,  Board  of  Control. 
Toronto,  December  2,  1914.  4!) 


To  Contractors 


Sealed  tenders  for  the  erection  of  a  Masonic 
Temple  on  Spadina  Road,  Toronto,  according  to 
plans  and  specifications  which  may  be  seen  on 
application  at  the  offices  of  Messrs.  Burke,  Hor- 
wood  &  White,  Architects,  229  Yonge  Street,  To- 
ronto, and  at  my  offices,  will  be  received  by 
Messrs.  Burke,  llorwood  &  White  and  by  my- 
self till  5  p.m.  on  Thursday,  December  24th, 
1914.  The  lowest  or  any  tender  will  not  neces- 
saiily  be  accepted. 

H.  P.  KNOWLES, 
49  1170  Broadway,  New  York,  N.Y. 


Tenders  for  Sewers 


Tenders  will  be  received  by  registered  post 
only,  addressed  to  the  Chairman  of  the  Board  of 
Control,  City  Hall.  Toronto,  up  to  noon  on  Tues- 
day, December  £2nd,  1914,  for  the  construction 
of  the  following  sewers,  viz.: — 

Bastedo  Ave.,  Danforth  Ave.  to  south  end. 

Concord  Ave.,  Hallam  Street  to  159  ft.  north. 

Deleware  Ave.,  Hallam  St.  to  206  feet  north. 

Earlham  Ave.,  south  limit  lot  No.  47,  Plan 
514  E,  to  Sproatt  Ave. 

Glendu  Ave.,  Doel  Ave.  to  Sproatt  Ave. 

Kiswick  Drainage  System  Outlet  from  Lane 
first  south  of  Gerrard  Street  and  Marjory  Ave. 
to  Kiswick  Ave.  and  Boultbee  Ave.  via  Marjory 
Ave.,  lots  30  and  4,  G.  T.  R.  Right-of-way,  Egan 
Street,  Smith  Street  ard  Kiswick  Ave. 

Merrill  Ave.  West,  West  I.ynne  Ave.  to  Rose- 
heath  Ave. 

Ridge  Ave.  west  end  to  east  end. 

Roseheath  Ave.,  Danforth  Ave.  to  Copeland  Ave. 

Rose  Paik  Diive,  Wetland  Ave.  to  east  end. 

Sawden  Ave.,  195  feet  east  Hastings  Ave.  to 
Alton  Ave. 

Sproatt  Ave.,  200  ft.  east  Hastings  Ave.  to 
Greenwood  Ave. 

Stacy  Street,  100  ft.  west  Bastedo  Avenue  to 
Roseheath  Ave. 

Stanton  Ave.,  204  feet  east  Hastings  Avenue 
to  Greenwood  Avenue. 

Envelopes  containing  lenders  must  be  plainly 
marked  on  the  outside  as  to  contents. 

Specifications  may  be  seen  and  forms  of  tender 
oHained  at  the  office  of  the  Commissioner  of 
Works,  Toronto. 

Tenderers  shall  submit  with  their  tender,  the 
names  of  two  sureties  (approved  of  by  the  City 
Treasurer,  not  members  of  the  City  Council,  or 
officers  of  the  Corporation  of  the  City  of  To- 
ronto) or,  in  lieu  of  said  sureties,  the  bond  of  a 
Guarantee  Company  approved  as  aforesaid. 

The  usual  conditions  relating  to  tendering  as 
presciibed  by  City  By-law  must  be  strictly  com- 
plied with. 

The  lowest  or  any  tender  not  necessarily  ac- 
cepted. 

If.  C.  HOCKEN,  Mayor, 

Chairman,  Board  of  Control. 
Toronto,  December  2,  1914.  49 


FOR  SALE 


One  No.  G  Kennedy  Gyratory  Stone  Crusher 
with  extra  shaft  ard  head.  One  extra  ccentiic 
and  one  new  bevel  gear  and  pinion.  Elevator 
complete,  sixty  feet  long,  including  belt  tight- 
ener, etc.  One  revolving  screen,  five  by  twelve 
feet,  with  shafting,  pulleys,  etc.  One  main  drive 
belt.  II  in  good  condi'ion.  Can  be  seen  at 
Credit  Forks.  Price  reasonable.  For  price  and 
terms  address  Box  111,  Contract  Record,  Toronto. 

48-49 


Salesman  and  Buyer  Going 
to  Europe 


Experienced  and  reliable  salesman  and  buyer 
for  building  and  arcnitectural  mateiials  who  is 
going  to  Europe,  solicits  business  for  Canadian 
manufacture!  s  and  dealers.  Repiy  at  once  to 
Box  114,  Contract  Record  &  Engineeiing  Review, 
Toronto.  49 


Wanted  Employment 


To  Contractors 

Office  man  desires  position.  Experienced  in 
book-keeping,  time-keeping  and  cost.  Aged  31 
and  mariied.  Former  employer  (with  whom  I 
have  been  for  four  and  a  half  years)  has  no  fur- 
ther contiacts.  Moderate  salary  to  start.  Box 
11;!,  Contiact  Recoid,  Toronto.  49 


Miscellaneous 

(Continued  from  page  C3) 

Canal  at  present  under  construction  by 
the  Dominion  Government  Department 
of  Railways  and  Canals.  Concrete  walls 
on  sections  one  and  five  are  now  being 
put  m.  Mr.  J.  L.  Weller,  St.  Catharines, 
is  superintendent  of  construction.  Mr. 
W.  T.  Pugsley,  Ottawa,  is  secretary  of 
Department. 

Toronto,  Ont. 

Tender's  close  December  22,  with  May- 
or H.  C.  Hocken,  for  the  supply  of  5G7 
ft.  of  48in.  steel  pipe  and  400  It.  of  64-in. 
steel  pipe.  Plans  are  at  office  of  Com- 
missioner of  Works,  City  Hall. 

Tenders  close  December  22  for  all 
trades — Masonry,  carpentry,  painting, 
glazing,  electric  wiring  and  fixtures, 
heating  and  plumbing,  in  connection  with 
new  park  shelter  in  Withrow  Park. 
Plans  and  specification  are  at  the  office 
of  the  City  Architect,  City  Hall. 

CONTRACTS  AWARDED 

Montreal,  Que. 

Contracts  for  the  supply  of  3,304,000 
feet  B.M.  lumber  (hemlock,  longleaf,  yel- 
low pine,  elm,  maple,  Douglas  fir  and 
oak)  have  been  awarded  by  the  Harbor 
Commissioners  to  W.  H.  Kelly  Lumber 
Company,  Buckingham,  Que.;  Mr.  G.  W. 
Dansereau,  Grenville,  Out.;  and  Mason. 
Gordon  &  Company,  Montreal.  Mr.  1\. 
W.  Cowie,  47  Common  Street,  is  the  en- 
gineer. 

Toronto,  Ont. 

Contract  for  one  20-ton  hand-operat- 
ed travelling  crane  has  been  awarded  by 
the  Board  of  Control  to  the  Herbert 
Morris  Crane  &  Hoist  Company,  Limit- 
ed, at  $1,907. 


Late  News  Items 

Brooke,  Ont. 

A  railway  siding  -is  to  be  constructed 
in  the  near  future  to  serve  the  Sugar 
Beet  Growers  in  this  district.  Mr.  Dav- 
idson, York  Street,  London,  is  the  Sup- 
erintendent. 

Blenheim,  Ont. 

Plans  are  being  prepared  by  Mr.  Gar- 
net Thomson,  for  154-storey  white  brick 
residence  estimated  to  cost  $3,500. 
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Falkirk,  Ont. 

Machinery  and  raw  material  will  be 
required  by  Messrs.  Batch  &  Rippin,  who 
are  contemplating  the  manufacture  of 
cement  tile  for  farm  purposes. 

Hamilton,  Ont. 

The  Provincial  Board  of  Health  has 
approved  of  $300,000  section  of  storm 
overflow  system.  Bylaw  to  authorize  the 
carrying  out  of  the  work  will  probably 
be  submitted  January  1. 

The  general  contract  for  the  erection 
of  a  billiard  room  at  an  estimated  cost 
of  $2,500,  has  been  awarded  to  Mr.  M. 
H.  Yeates,  Hamilton.  The  building  will 
be  one-storey,  brick  construction. 

l  a  Salle,  Que. 

The  town  council  has  let  the  general 
contract  for  road  grading  to  McDonnell 
&  Dibbler,  Montreal.  The  work  will  in- 
volve an  outlay  of  about  $89,000.  Messrs. 
Beique  &  Charton,  513  Transportation 
Building,  Montreal,  are  the  engineers. 

Lindsay,  Ont. 

Alterations  to  restaurant  on  Kent  St., 
to  include  a  new  lunch  counter,  etc.,  are 
contemplated  by  Messrs.  Taylor  &  Mar- 
tin. 

London,  Ont. 

Freight  sheds  on  York  Street,  the  pro- 
perty of  the  Grand  Trunk  Railway,  have 
been  destroyed  by  fire.  Loss,  estimated 
at  $:;0,000,  is  covered  by  insurance. 

Montreal,  Que. 

A  permit  to  construct  eight  flats  at 
Old  Orchard  Avenue,  estimated  cost  $32,- 
000,  has  been  issued  to  Anglins  Limited. 
05  Victoria  Street,  owner  and  general 
contractor. 

A  permit  to  build  twelve  flats  at  an 
estimated  cost  of  $0,000,  :s  storeys,  60 
x  45,  has  been  obtained  by  Mr.  A.  Piche, 
490  Bloom  field  Street,  owner  and  gen- 
eral contractor. 

Work  has  been  started  on  the  con- 
struction of  a  concrete  subway  under 
the  C.  I'.  R.,  I'ark  Avenue.  The  Domin- 
ion Bridge  Company,  Montreal,  have  the 
contract  for  the  steel  work,  the  general 
contractors  being  Messrs.  Laurin  & 
Leitch,  5  Beaver  Hall  Square,  Montreal. 
Mr.  L.  Emilc  Vanicr,  5  Beaver  Hall  Sq., 
is  tin-  engineer  in  charge.  The  subway 
will  cost  about  $17(1, 170. 

Funds  have  been  voted  by  the  Board 
of  Commissioners  to  provide  for  laying 
sewers  on  11th  Avenue  and  Pasteur  St.. 
at  an  estimated  cost  of  $43,000.  Mr.  L. 
N.  Setiical  is  secretary,  Board  of  Com- 
missioners. 

The  erection  of  stores  and  apartments 
j  contemplated  by  Mr.  L.  M.  (iiasson, 
2:10  McDoiigall  Avenue. 

Railways  <>f  Queensland,  Australia,  ac- 
cording tn  the  report  of  the  Commis- 
sioner for  the  year  ending  June  30,  1914, 
aggregate  4,700  miles,  of  which  1H0  miles 
was  open  in  traffic  during  the  year.  Bail- 
way  lines  amounting  to  nearly  300  miles 
are  under  construction,  and  over  1,400 
miles  have  been  authorized  by  Parlia- 
ment but  are  not  yet  begun 

Moose  Jaw,  Sask. 

The  Canadian  Pacific  Railway  Con* 
pany  will  construct  a  spur  to  serve  the 
Moose  Jaw  Sand  Kr  Gravel  Company. 
Mr.  Ti  Martin  is  Divisional  Engineer. 

Ottawa,  Ont. 

Tenders  will  be  received  until  lanu.iry 
H  for  supplies  to  be  delivered  at  Halifax, 
N.S.,  and  Esquimalt,  B.C..  where  specifi- 


cations may  be  had  at  Naval  Stores  and 
Offices.  The  following  supplies  are  re- 
quired for  the  Dominion  Government  De- 
partment of  Naval  Stores  (Deputy  Min- 
ister, Mr.  D.  J.  Desparatas):  Metals — 1. 
Steel  angles,  bars,  sheets  and  plates;  2. 
iron  bars;  3.  babbitt  metal,  tin,  antimony 
and  aluminum;  4.  brass  bars,  sheets  and 
tubes;  5.  copper  bars,  sheets  and  tubes; 
6.  lead  sheet;  7.  solder  and  spelter;  8. 
zinc  plates;  9.  wire  rope.  Miscellaneous. 
— 10.  paints,  dry  and  mixed;  11.  white 
lead;  12.  red  lead;  13.  zinc  oxide;  14.  iron 
oxide;  15.  marine  dryers;  16.  enamel;  17. 
varnish;  18.  putty;  19.  cleansing  powder; 
20.  soap,  hard,  soft  and  castile;  21.  tal- 
low; 22.  brooms  and  brushes;  23.  polish- 
ing paste;  24.  squeegees;  25.  rubber  sheet 
packing,  etc.;  26.  cotton  waste. 

Port  Dalhousie,  Ont. 

A  bylaw  will  be  submitted  to  the  rate- 
payers on  January  4,  to  authorize  the 
raising  of  $50,000  for  the  installation  of 
a  water-works  system.  Water  is  to  be 
piped  from  the  St.  Catharines  main  at 
the  boundary  line.  Mr.  J.  M.  A.  Waugh 
is  the  village  clerk. 

Quebec,  Que. 

Quebec  Exhibition  Commission  is  pur- 
chasing a  merry-go-round,  Ferris  wheel, 
etc.,  for  the  Amusement  Department  of 
the  Exhibition  Grounds  at  an  estimated 
cost  of  $10,000.  Mr.  George  Morissette 
is  superintendent  of  Commission. 

St.  Catharines,  Ont. 

The  County  Council  of  Lincoln  pro- 
poses to  erect  a  highway  from  Hamilton 
to  Queenston.  Negotiations  on  the  sub- 
ject are  to  be  opened  with  -Mr.  G  H. 
Gooderham,  Toronto.  The  work  will 
probablv  be  undertaken  by  the  chairman 
of  the  Toronto-Hamilton  Highway  Com- 
mission. 

St.  Marys,  Ont. 

The  erection  of  a  white  brick  resi- 
dence at  a  cost  of  $4,000,  is  contemplated 
by  Mr.  S.  L.  Doolittle,  Elgin  Street. 

Stamford  Township,  Ont. 

'fhe  contract  to  supply  100  water  con- 
nections has  been  awarded  by  the  town- 
ship council  to  the  Canadian  Brass  Goods 
Company,  Gait,  at  $4.74  each.  Mr.  F. 
C.  Munro.  Southend  P.  O.,  is  the  town- 
ship clerk. 

Toronto,  Ont. 

The  following  additional  contracts 
have  been  let  in  connection  with  $00,000 
school  building  on  Carlaw  Avenue,  for 
the  Board  of  Education:  heating  regula- 
ting, Johnston  Heat  Regulating  Com- 
pany, $1,073;  terrazzo  floors,  Italian  Mo- 
saic K:  Marble  Company,  $090.  Mr.  \\ 
C.     Wilkinson     is  Secretary-treasurer. 

Board  of  Education. 

'l  enders  will  be  received  by  the  archi 
teel,  Mr.  II.  B.  Knowles,  1 1 70  Broadway. 
New  York  City,  and  Messrs.  Burke, 
Korwood  &  White,  architects.  Ryric 
Building.  Toronto,  until  December  24, 
for  erecting  Masonic  Temple  on  Spadina 
Road,  estimated  to  cost  $300,000,  for  the 
Masonic  'Temple  Corporation  of  Toron- 
to, Limited.  'The  building  will  be  struc- 
tural, steel,  stone  and  brick  construc- 
tion, Mr.  \\  II  Best.  ( isgoode  Hall,  is 
secretary. 

Additional  contracts  in  connection  with 
$10.1,000  school  building,  Givcns  Street, 
for  the  Board  of  Education,  have  been 
let  as  follows:  terrazzo  Honrs.  Italian 
Mosaic  &  Marble  Company.  Limited,  $2.- 
875;  heating  regulation,  National  Regu- 
lating Company,  New  York  City.  $l,s.io. 


The  same  firms  have  been  awarded 
similar  contracts  in  respect  of  Euclid 
Avenue  school.  The  contract  for  heating 
amounts  to  $1,070  and  for  terrazzo  floors, 
$628. 

The  contract  for  electric  wiring  of 
$00,000  school  in  East  Toronto  has  been 
awarded  to  A.  R.  Rice  &  Company.  To- 
ronto. 

Winnipeg,  Man. 

The  contract  for  the  construction  of 
sewer  connections  and  the  installation 
of  plumbing  to  private  properties  has 
been  awarded  by  the  board  of  control  to 
Messrs.  Pattenden  &  Fraser,  Winnipeg, 
at  $928.  Mr.  \V.  P.  Brereton,  223  James 
Avenue,  is  the  city  engineer. 

Tenders  will  be  received  until  Decem- 
ber 15  by  Mr.  S.  H.  Reynolds,  901  Boyd 
Building,  Chairman  of  Greater  W  innipeg 
W  ater  District,  for  the  drilling  of  a  well 
at  Section  10,  Township  10,  Range  7  E 

Walkerton,  Ont. 

Plans  are  in  progress  for  a  $5,000  white 
brick  residence,  stone  and  concrete 
foundation,  for  Mr.  J.  B.  Hoether,  owner 
and  architect. 


Business  Notes 

Ottawa,  Ont. 

The  Ottawa  Construction  Company  are 
in  the  market  for  sand  drums  and  other 
fittings  for  improvements  to  asphalt 
plant  on  Catherine  Street.  The  secre- 
tary is  Mr.  John  Gleasoii,  Mr.  John 
Foley  is  the  manager. 


The  largest  inland  drydock  in  the 
United  States — possibly  in  the  world- 
was  completed  recently  at  Keokuk,  Iowa. 
It  is  one  of  the  auxiliary  structures  that 
had  to  be  built  in  connection  with  the 
hydro-electric  development,  which  in- 
undated the  old  Government  canal,  its 
locks  and  drydock.  The  drydock  is  4  3 
ft.  long,  150  ft.  wide  at  the  top  and  14 
ft.  deep.  It  holds  about  7.000,000  gals, 
of  water  when  the  water  level  in  the 
forebay  is  at  its  maximum.  Cutler  that 
condition  the  filling  lakes  about  ten  min- 
utes. The  main  work  on  the  dock  con- 
sisted in  filling  in  the  ground,  as  the  floor 
of  the  chamber  is  29  feet  above  the  bot- 
tom of  the  river  and  the  top  of  the  em- 
bankment forming  the  closure  on  the 
west  side  is  19  ft.  higher.  No  pumps 
are  required  to  empty  the  chamber,  as 
it  has  been  so  located  and  built  that  it 
is  self  draining.  On  the  embankment  the 
Government  has  erected  a  machine  shop, 
an  administration  building,  a  creosoting 
plant,  timber  shcH,  sawmill,  an  engine 
house,  a  general  storehouse,  blacksmith 
shop,  paint  shop,  lock-keeper's  house,  an 
ice  house,  a  cold  storage  house  and  .1 
storage  plant.  Railroad  tracks  rim 
through  nearly  all  of  these.  'The  power 
used  in  these  buildings  is  generated  in 
a  small  power  station  located  between 
the  hydro-electric  plant  and  the  lock, 
where  two  200-h.p.  S.  Morgan-Smith  tur- 
bines drive  two  I  ngcrsoll- Rand  air  com- 
pressors. 

More  than  18,000  miles  of  bard  sin 
faced  roads  were  constructed  in  the 
United  States  during  1911,  according  to 
a  statement  by  Logan  Waller  Page,  di- 
rector of  the  C.  S.  Office  of  Public  Roads, 
in  an  address  at  the  fourth  American 
Road  Congress,  held  in  Atlanta.  Ga.. 
Nov.  9  to  14.  This  mileage,  he  said,  is 
more  than  three-fourths  ol  the  length  of 
the  French  National  road  system. 
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New  Companies 

I  .1  Compazine  des  Granits  du  Nord, 
Limitee,"  has  been  incorporated  with  a 

capital  stock  of  $149,000  to  manufacture 
and  deal  in  granite,  marble  and  other 

kinds  >>i  stone.  The  principal  place  of 
business  will  be  Montreal  and  the  Pro- 
visional Directors  include  Messrs.  Jos- 
eph Theodule  Lafond,  Parish  of  St. 
ScholaStique;  Leon  Lafond.  manufac- 
turer. Outremont;  and  Joseph  Lafond, 
butcher.  Montreal. 

Soper  &  McDougall,  Limited,  have 
been  incorporated  with  a  capital  stock  of 
$50,000,  and  head  office  at  Ottawa,  Out., 
to  carry  on  business  as  a  general  con- 
struction company  and  as  general  con- 
tractors. The  provisional  directors  in- 
clude Libert  Xewson  Soper  and  Norman 
Gordon  Larmouth. 

St.  Anne's  Land  Company,  Limited, 
has  been  incorporated  with  head  office  at 
Montreal  and  a  capital  stock  of  $15,000 
to  manufacture  and  generally  deal  in 
gas.  electricity  and  water  for  light,  heat 
and  motor  power.  The  incorporators  in- 
clude Messrs.  Henry  Hutton  Scott,  Ad- 
vocate, and  Irvin  Ernest  Woodworth, 
both  of  Montreal. 

Colonial  Mansions,  Limited,  has  been 
incorporated  as  a  general  contracting 
firm.  The  capital  stock  is  $40,000,  and 
head  office  at  Toronto.  The  provisional 
directors  of  the  company  are  John  Coutts 
Hay.  Russel  William  Campbell  and  Ina 
Maud  Johnston. 

Goldsmith  Products  Company,  Limit- 
ed, is  a  new  incorporation  for  the  pur- 
pose of  manufacturing  and  dealing  in 
shellac,  varnish  and  other  products.  The 


capita!  of  the  company  is  $100,000,  and 
the  head  office  will  be  situated  in  To- 
ronto. Messrs.  David  Heinman  Gold- 
smith and  John  William  Wood,  manufac- 
turers; and  John  Macintosh  Duff,  solici- 
tor, of  Toronto,  are  amongst  the  incor- 
porators. 

Stein  &  Reade,  Limited,  has  been  incor- 
porated to  carry  on  business  as  general 
contractors,  mechanical,  hydraulic  and 
civil  engineers,  with  head  office  at  Mer- 
ritton.  Out.,  and  a  capital  stock  of  $40,- 
000. 

The  Canadian  Lippard-Stewart  Motor 
Car  Company,  Limited,  has  been  incor- 
porated to  manufacture,  buy,  sell  •  and 
deal  in  motor  vehicles  and  other  mach- 
ines. The  capital  stock  is  $50,000  and  the 
head  office  Ottawa,  Out. 

Aztec  Oil  &  Asphalt  Refining  Com- 
pany of  Canada,  Limited,  have  been  in- 
corporated as  producers,  refiners  and 
dealers  in  oil,  asphalt,  tar  and  other  bi- 
tuminous products.  The  company  has 
a  capital  stock  of  $2,000,000  and  the  chief 
place  of  business  will  be  Montreal.  The 
provisional  directors  include  Frederick 
Hahry  Markey  and  Waldo  Whittier 
Skinner,  of  Montreal. 

Dominion  Foundation  Company,  Lim- 
ited, was  incorporated  recently  with 
head  office  at  Montreal  and  a  capital 
stock  of  $50,000  as  building  contractors. 
Mr.  Matthew  Jos.  Butler,  C.E.,  and  Mr. 
Hugh  Doheny,  contractor,  both  of 
Montreal,  are  among  the  provisional  di- 
rectors. 

Palermo,  Frascarelli,  Panetta,  Limit- 
ed, have  been  incorporated  to  carry  on 
business   as   general   contractors.  The 


head  office  is  at  Montreal  and  the  capi- 
tal stock  of  the  company  is  $50,000.  The 
provisional  directors  are  Rocco  Pas- 
sarelli,  Antonio  Palermo  and  Gesidio 
Panetta,  all  of  Montreal. 

The  Saskatchewan  Mines  Development 
Company,  Limited,  has  been  incorpor- 
ated with  head  office  at  Prince  Albert, 
Sask.,  and  a  capital  of  $150,000. 


Cements  are  either  natural  or  artificial. 
Roman  cement  is  the  best-known  natural 
cement  in  this  country.  It  is  made  by 
burning  nodules  containing  some  30  to 
45  per  cent,  of  clay,  found  in  the  London 
clay.  Portland  cement  is  an  artificial 
compound  made  by  mixing  chalk  and 
clay  in  water  in  the  proportion  of  about 
3  parts  of  chalk  to  1  part  of  clay.  The 
mixture  is  then  dried  and  burnt  in  kilns, 
the  resulting  clinker  being  ground  ex- 
tremely fine.  These  two  cements  differ 
in  colour;  Portland  cement  has  a  green- 
ish-grey  colour,  and  Roman  cement  has  a 
rich  red-brown  colour.  Roman  cement 
sets  very  rapidly,  due  to  the  presence,  in 
high  percentage,  of  alumina,  and  is  only 
one-third  the  strength  of  Portland  ce- 
ment; it  is  much  weakened  by  the  addi- 
tion of  sand,  which  should  never  be  used 
in  a  greater  proportion  than  1  to  1. 


Concrete  highways,  16  ft.  in  width 
and  totalling  10  miles  in  length,  have 
been  laid  in  the  state  of  Oregon  during 
the  season  of  1914.  A  total  of  about  4 
miles  of  8-ft.  concrete  pavement  was 
also  laid.  Next  year  it. is  planned  to  lay 
15  or  20  miles  of  8-ft.  concrete  pavement, 
besides  the  amount  of  16-ft.  pavement 
for  which  funds  are  found  to  be  avail- 
able. 
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PUMPS 


Horizontal  licit  Driven  Turbine  Pump  supplied  the  University  of  Toronto. 

THIS  Pump  is  hydraulically  balanced  against  end 
thrust  and  in  addition  has  a  water  cooled  thrust 
Bearing.  The  Pump  is  arranged  so  that  it  may 
he  operated  with  guide  vanes  or  without  for  demonstration 
purposes.  Oil  ring  hearings,  Hydraulic  Balance  and  water 
cooled  thrust  hearings  are  standard  for  all  "Inghs"  Turbine 
Pumps. 

We  make  pumps  ol  all  kinds  lor  any  service. 

Write  us  for  prices. 

The  John  Inglis  Company,  Limited 

Engineers  and  Boilermakers 
14  Strachan  Ave.  Toronto,  Canada 

Montreal  Office:  Room  509  Canadian  Kxprcss  Building 
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Current  Prices  of  Building  and  Engineering  Materials 


TORONTO  PRICES 

CEMENT,  LIME,  AND  BRICK 

dement— delivered  in  5  barrel  lots.  $1.88  per  bbl. ; 
with  bags  $2.25;  car  lots,  $1.05  on  the  track, 
with  pkgs.  $1.95. 

Lime — grey  :58c,  white  40c  per  100  lbs.,  deliver- 
ed in  not  less  than  15UO  lb.  lots.  At  the 
warehouse,  white  37c,  grey  35c. 

Brick — No.  1  dry  pressed  red  brick,  $17;  buff. 
$17  f.o.b.  the  job;  No.  2,  $14 ;  common  red 
stock  brick.  $11  to  $14;  grey,  $11  to  $12; 
wire-cut  brick  for  foundation  work,  $N,50  on 
the  cars,  delivered  $9.50;  "Tapestry"  brick, 
S20  to  $30;  sand-lime  brick,  $7.00;  King 
Edward  Siding;  $0.00  at  the  mill;  $.S.50  de- 
livered on  the  job.  Smooth  faced  texture 
brick,  $15;  rough  faced  texture,  $16  to  $20, 
delivered  any  place  in  Ontario;  paving  brick, 
No.  1,  $18  per  M.  f.o.b.  West  Toronto ; 
No  2.  $14.00;  paving  blocks.  No.  1,  $24  per 
M.  ;  No.  •_>.  $18.  Sun-Tex  wall  tile,  $16  to 
Sj'i  pet  M.  ;  Denison  interlocking  hollow 
tile,  $50  per  M.    Lots  over  100,000,  $50. 

Concrete  brick — Quotations  f.o.b.  Toronto: — 
White  $52,  buff  $28,  grey  $27,  plain  pressed 
$17,  red  $27.  Other  quotations  on  applica- 
tion. 

CRUSHED  STONE,  SAND  AND  GRAVEL 
Toronto  prices,  delivered : 
Crushed  stone— 2  in.,  $1.20;  1-in.,  $1.25;  3/S-in., 
$1.25;    rubble   stone,   in   car   lots,   $1.15  per 
ton  f.o.b.  car. 
Sand — for  cement  or  brick  work,  $1.20  per  cu. 
yd.,  f.o.b.  Toronto,  C.  P.  R.  siding;  85c  to 
$1  per  cu.  yd.  f.o.b.  Toronto,  G.  T.  R.  siding. 
Gravel — $1.50  per  cu.  yd.,  delivered. 

LUMBER  (BUILDING  MATERIAL) 
Toronto  prices  (wholesale)  delivered: 
Hemlock— 2  x  4  in.  to  2  x  12  in.,  8  to  16  ft., 
$24;  18  ft.,  $26;  1-in.  Hemlock  No.  1  $25; 
No.  1  Hemlock  decking  $25  to  $26;  No.  2 
hemlock,  dimension  and  1  in.,  $19  to  $21. 

Pine — 1  in.  common  6  to  12  in.  wide  (rough) 
$26  to  $33;  2  in.  white  pine,  bill  stock,  $28 
to  $34;  7/8  by  6  and  10  in.  pine  shelving, 
$33  to  $42;  7/8  x  12  in.  pine  shelving  $45; 
No.  1  white  pine  flooring  $34 ;  No.  1  spruce 
flooring  $27.50;  No.  1  pine  decking  D  2  S 
$28;  spruce  decking  $27  to  $30;  No.  1  pine  V. 
or  beaded  sheeting,  $35;  No.  2  ditto  $32; 
pine  trim  4  in.  casing  $1.75  per  UK)  ft.;  5 
in.  ditto  $2;  8  in.  pine  base  $2.75  to  $3.25;  10 
in.  pine  base,  $3.40  to  $4.50;  4  in.  pine,  win- 
dow stool,  $2.75. 

Shingles— XXX  B.  C.  shingles  $3.60;  N.  B. 
extras  $4;  N.  B.  clears  $3.45;  No.  1  pine  lath 
$5.50;  No.  2  pine  lath  $4.75;  No.  1  spruce 
lath  $4.25. 

Dimension  Timber  (B.  C.  Fir)— 8  x  8,  10  x  10, 
10  x  12,  12  x  12,  12  x  14,  8  x  10,  8  x  12, 
10  x  14.  14  x  14,  8  x  14,  12  x  16,  14  x  16, 
16  x  16.  $32;  10  x  16,  14  x  18,  16  x  18,  $39; 
8  x  16,  12  x  18,  18  x  18,  $36;  16  x  18,  14  x 
20,  16  x  20,  $36.50  ;  8  x  18,  12  x  20,  18  x  20, 
$40 ;  10  x  20,  $37.50  ;  8  x  20,  14  x  22,  16  x  22, 
18  x  22,  20  x  22,  22  x  22,  $45;  12  x  22,  $39; 
10  x  22,  $39.50  ;  8  x  22,  14  x  24,  18  x  24, 
20  x  24,  22  x  24,  24  x  24,  12  x  24,  10  x  24, 
$45. 

STEEL  AND  IRON 

Steel — ( round  and  square  bars)  $2.25  base; 
twisted  and  deformed,  $2.50;  structural  sec- 
tions $2.75  to  $3. 

Galvanized  iron — 28  gauge  $3.40. 

Cast-iron  pipe — Standard  prices,  carload  lots,  f.o.b. 
Toronto;  4-in.  $34  per  net  ton;  6-in.  to  12- 
in.  $33;  12-in.  up  $32.50,  with  $1  extra  for 
gas  pipe. 

Corrugated  Iron — 26  gauge  $4.25  per  sq.,  28  gauge 
$2.50  to  $3  per  100  pounds. 


SEWER  PIPE 

Sewer  Pipe — Toronto  prices  (wholesale)  f.o.b.,  4- 
in..  25c  per  ft.;  6-in.,  40c  ft.;  9-in.,  70c  ft.; 
12-in.,  $1  ft.;  15-in.,  $1.40  ft.;  l«-in.,  $1.90 
ft.;  20-in.,  $2.25  ft.;  24-in.,  $3.25  ft.;  all  less 
62  per  cent. 


SUNDRIES 

Hard  wall   plaster — unsanded,  from  $8  to  $8.50, 

bags  extra;  sanded  $4,  in  car  lots  at  the  yard. 
Hydrated  lime — $9.25  to  $10.25  in  20-ton  car  lots. 
Plaster  of   Paris — Anchor,   Crown,  and  Standard 

while   brands,  $1.50   per  bbl.;   Shield  brand 

$1.25;  New  Brunswick  $2.50. 
Rope — manilla,  16c  basis,  second  grade  13c  basis, 

sisal  rope,  W'/2c  basis;  African  rope  13c. 

PAINTS  AND  OILS 
White  lead— ground  in  oil,  $9  per  100  lbs. 
Boiled  linseed  oil — in  bbls.,  59c  per  gal.  of  9  lbs. 
Raw  linseed  oil — in  bbls.,  54c  per  gal. ;  red  lead, 
dry,  $8  to  $9  per  100  lbs. ;  putty  in  bulk, 
bhls.,  S'Ac. ;   putty  in  25-lb.   tins,  4c;  tur- 
pentine, in  bbls.,  66c.  per  Imp.   gal.  south- 
ern gauge. 


MONTREAL  PRICES 

CEMENT,  LIME,  AND  BRICK 

Cement — $1.90    steam    car    load    lots,  including 

sacks. 

Lime — Hydrated,  $14  per  ton;  lump,  $10. 

Brick— No.  1  pressed,  $17;  No.  2  pressed,  $15; 
Manganese  rustic,  $20;  buff  rustic,  $20;  red 
rustic,  $14;  buff  (smooth),  $21;  buff  (rough), 
$25;  plastic,  $8.50,  C.  P.  R.  50c  extra  except 
for  plastic.  Dominion  silicate,  1st  quality, 
$13;  second  quality,  $10.50;  all  f.o.b.  Mont- 
real. 

Concrete  Brick— grey  $22,  red  $22,  buff  $23, 
white  $45,  plain  pressed  $12  per  thousand, 
all    f.o.b.    Montreal    (C.    P.    R.  terminals). 

CRUSHED    STONE,    SAND    AND  GRAVEL 

Crushed  Stone— 2-in.,  $1.40;  U-ln.,  $1.65;  }i-in., 

$1.75,  per  ton,  delivered. 
Sand — 95c  per  ton,  car  loads,  on  cars. 
Gravel — $1.35  per  ton  f.o.b.  cars. 

EXPLOSIVES 

Forty  per  cent,  dynamite  $16.25  per  100  lbs.  in 
single  case  lots  of  50  lbs.  each  ;  50  per  cent, 
at  $17.75;  60  per  cent,  at  $19.25,  f.o.b. 
Montreal.  Blasting  at  $2  per  25  lb.  keg. 
Detonators,  No.  3  at  75c  per  100;  No.  6  at 
$1  per  100.  Batteries,  No.  2,  rated  capacity 
up  to  ten  fuses.  $13.50  each ;  No.  3,  rated 
capacity  up  to  20  fuses,  $20.50  each ;  No.  4, 
rated  capacity  up  to  50  fuses,  $41  each. 
Leading  wire,  in  coils  of  500  ft.,  lc  per  ft.; 
leading  wire,  twin  cable,  in  coils  of  250  ft., 
3c  per  dble  ft. ;  connecting  wire  in  coils  or 
spools.  50c  per  lb.  Electric  fuses.  4-ft.  single 
strength,  per  100,  $3;  4-ft.  double  strength, 
ner  100.  $3.50;  6-ft.  single  $3.54:  double, 
$4.04;  8-ft.  single  $4.08;  double  $4.58;  lO-ft. 
sinele  $4.02;  double  $5.12:  12-ft.  single  $5.10; 
double  $5.00;  14  ft.  single  $5.70;  double  $0.20; 
16-fr.  single  $6.24;  double  $6  74:  1S-ft. 
single  $6.78;  double  $7.28;  20-ft.  single  $7.32; 
double  $7.82;  22-ft.  single  $8.32;  double 
$8.82:  24-ft.  single  $9.32:  double  $9.82:  26- 
ft.  sinele  $10  32:  Houhle  $10.82:  28-ft.  sinele 
$11.32;  double  $11.82;  30-ft.  single  $12.32; 
double  $12.82. 

STEEL  AND  IRON 

Steel  angles — 3-in.  x  3-in.  and  up.  $2.75;  1-in.  x 
1-in.  x  V*-\n..  25c  extra;  Vt-'vn.  x  14-in.  x 
J^-in..  ROc  er.tra.  Boiler  plates — ',4-in.  thick 
and  thicker.  $2  00.  Circular  plates^Flange 
quality.  30-in.  dimensions  and  over.  $2.00; 
under  30-in.  dimensions.  $2.90.  Beams  and 
channels— Under  35  lbs.  per  yd..  $2.90;  35 
lbs.  per  yd.  and  over.  $2.75.  fob.  Mont- 
real, net  rash.  Corrugated  iron — 20-in.  pauge, 
$4.25;  28-in.  $4  per  sn.  yd.  less  10  and  10  ner 
rent.  Copper  bearing  sheets — flat.  Anolln 
Keystone  galvanised.  28  U.  S.  gauge.  $4.10 
per  100  lbs. ;  Kevstone  black,  28  U.  S. 
gauge,  $2.85  per  100  lbs. 

SEWER  PIPE 

Straight  pine  (ner  foot) — 4-in.,  20c;  fi  in.  40c.: 
8-in,  50c:  9-in..  70c;  10-in.,  80c ;  12  in.  $1  ; 
24-in.,  $3.25.     Bends,  each,  75c,  $1.20,  $2.20, 


$2.80,  $3.20,  $4.00,  $13.  Double  collar,  75c, 
$1.20,  $2.20,  $2.80,  $3.20,  $4.00,  $13.  Single 
branch,  2  ft.,  $1,  $1.60,  $2.50,  $3.15,  $3.60. 
$4.50,  $16.25.  Double  branch,  2  ft.,  $1.75, 
$2.80,  $3.85,  $4.90,  $5.50,  $8,  $26.  Y.  Pipe, 
2y2  ft.,  $2;  $3,  $4.12,  $5.25,  $6,  $8.50,  $27.60. 
Syphon,  $2.25,  $3.00,  $6.00,  $8.40,  $9.60,  $15, 
(12-in.).  Buchan  trap  cesspools,  double 
syphon,  running  trap  and  hand-hole  t'ap. 
$2.25,  $3.00,  $6.60,  $8.40,  $9.60,  $15  (12-in.) 
These  prices  are  subject  to  a  discount  of  50 
per  cent. 

SUNDRIES 

Hard  wall  plaster — $11.00  per  ton.  Plaster  of 
Paris— $2.35  per  bbl.  Rope— Best  Manilla. 
14c  basis  per  pound;  British  manilla,  11c 
basis;  African  hemp,  11c;  sisal  rope  9jic 
basis.  Boiled  linseed  oil — in  barrels,  59c  per 
gal.  of  9  lbs.  Raw  linseed  oil — in  barrels, 
56c  per  gal. 


WINNIPEG  PRICES 

CEMENT,  LIME  AND  BRICK 

Cement — Delivered  in  5-bbl.  lots,  $2.60;  in  car 
load  lots,  $2.20. 

Lime — Grey,  34  cents  per  bushel;  white,  32  cents. 
Kelly  Island  lime  $2.10  per  200  lbs. 

Brick — No.  1  dry  pressed,  red  and  buff,  $35; 
common  red  stock,  $25;  common  grey 
stock,  $12;  No.  1  enamelled  brick,  all  col- 
ors, from  $100;  sandlime,  $12;  firebrick, 
$52.50. 


CRUSHED  STONE,  SAND  AND  GRAVEL 

Crushed  Stone — 2-in.,  $2.05  per  yd.;  1-in.,  $2.90; 
H-in.,  $2.90;  stone  dust,  $2.50;  rubble  stone 
car  load  lots,  delivered,  $13  per  cord.  Del- 
South   of  Assinboine  $1  extra. 

Sand — For  cement  or  brick  work,  delivered. 
Winnipeg,  $1.85  per  cu.  yd. 

Gravel— Per  yd.,  delivered,  $1.85. 

Crushed  Granite — and  2-in.,  $2.65;  H  'm.  and 
1-in.,  $2.90;  y4-in.  and  dust,  $3.20. 


LUMBER  (BUILDING  MATERIAL) 

(15  per  cent,  discount  for  cash) 

Flooring — No.  2  red  pine,  4  in.,  $43;  6  in.,  $46; 
No.  3  red  pine,  4  in.,  $38;  6  in.,  $40;  No.  4 
red  and  white  pine  or  spruce,  4  in.,  $28;  6 
in.,  $32;  No.  1  and  2  fir,  edge  grain.  3  in.. 
$00;  4  in.  and  6  in.,  $55;  No.  3  fir,  edge  and 
flat  grain,  4  and  6  in.,  $45;  No.  4  fir,  ship- 
lap  grade,  4  and  0  in.,  $32;  common  2  x  6 
pine,  spruce  or  fir,  4  and  6  in.,  $33;  No.  2 
white  pine,  4  and  6  in.,  $55;  No.  3,  $45:  No. 
2  red  pine,  4  and  6  in.,  $46;  No..  3,  $40;  No. 
4,  $32;  No.  5,  $24. 

Dimension  Timber  (No.  1  pine,  spruce,  tamarac. 
fir  or  cedar)— 8  x  8,  8  x  10.  10  x  10,  10  x 
12,  12  x  12,  $38;  10  x  14,  14  x  14.  14  x  16. 
0  x  10.  6  x  12,  8  x  12,  $39;  10  x  10.  12  x  16. 
16  x  16,  14  x  18,  16  x  18.  18  x  IS.  20  x  20. 
$40;  6  x  14,  8  x  14.  12  x  IS,  IS  x  20,  $42:  6 
x  16,  6  x  18,  6  x  20,  8  x  16.  8  x  IS,  8  x  20. 
10  x  18,  10  x  20,  12  x  20,  14  x  20,  16  x  20. 
$43. 

fine — 1-in.  common,  6  to  10  in.,  $105;  12  in.. 
$110:  pine  trim  4-in.  casing,  $3.70  per  10ti 
ft..  5-in.  ditto,  $4.40;  8-in.  pine  base.  $0; 
10-in.,  $7 ;  4-in.  pine  window  stool,  $7.50. 

Shingles— No.  1  B.  C.  cedar,  $4;  No.  2.  $3.50; 
No.  1  B.  C.  cedar  dimension,  $5.50;  band- 
sawn,  $7. 

STEEL  AND  IRON 

Steel— Round  bars,  $2.35  per  100  lbs. ;  square 
twisted,  $2.40  per  100  lbs. ;  channels,  angles, 
beams  and  plates,  $2.95  per  100  lbs. 

Cast  Iron  Pipes — Standard  price,  car  load  lots, 
f.o.b.  Winnipeg,  $3S  per  ton. 

(Continued  on  page  72) 
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RAILS 


BILLETS 


Concrete  Reinforcement  Bars 

Plain  Round,   Square  and  Cold  Twisted  Squares 

DOMINION  IRON  &  STEEL  COMPANY 

LIMITED 

BAR  STEEL 


Warehouse  Stock*  : 

SYDNEY,  N.  S. 
MONTREAL,  QUE. 
TORONTO,  ONT. 
FT.  WILLIAM,  ONT. 


Sales  Offices  : 

SYDNEY,  N.  S. 

MONTREAL 
112  St.  James  St. 

TORONTO 
18  Wellington  St.,  E. 


Mills  and  General 
Offices: 

SYDNEY,  N.  S. 


WIRE  NAILS 


and  other 


WIRE  PRODUCTS 


Standard  Three  Drum  Hoisting 
Engine 


Canadian  Contractors! 

Canada  Needs  Your  Business 

BEATTY 

Hoisting    Material  Handling  Excavating 
Equipment 

Has  always  been  Made  in  Canada 

Hoisting  Engines    Clamshell  Buckets    Steel  Derricks 
Timber  Derrick  Fittings        Centrifugal  Pumps 

Standard  Sizes  Ready  to  Ship 

REPAIRS 

W  i  .in  in  fine  shape  IIiin  \\ 'inter  to  take  care  of  your  repair  work.  Our 
large  stock  of  patterns,  our  years  of  experience,  our  engineering  aiul  manu- 
facturing facilities  enable  us  to  handle  repair  jobs  on  Dicilgis  ami  other 
equipment  at  minimum  cost  to  you. 

Careful  attention  given  all  Inquiries  on  repairs  ami  special  equipment. 
CATALOGUE  SENT  ON  REQUEST 

M.  Beatty  &  Sons,  Limited 

Welland  Established  1862  Canada 

l  II.  K.  PLANT   I7IHI  St.  .Inmim  St  root,  Montronl 

If.  II  V  Mil,  IMS  ft  00,  V, in.      ||  0, 

M.  hkatty  ft  so\s.  i ,ti>.. i lood] tes  Bid*.,  Toronto 

\(<v.\  i  -     |  it  \v.  I'Kt  itiK.  i.i  \ii  run  rorni  i 

IB,  LRON  Mm  A  RONM  Pt.  John.  N.H 

VA.   It.   W 1 1,1.1  A  Ms   MACHINERY  CO.,  Winnipeg 
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" Hammer  Brand" 

Hard  Wall  Plaster 


It  neither  loosens  nor  falls  off,  it  allows  car- 
penters to  follow  plasterers  without  loss 
of  time  and  lasts  as  long  as  the  building. 


Albert  Manufacturing  Co. 

Hillsborough,  New  Brunswick,  Canada 


Universal  Form  Clamp 

Secured  to  the  ends 
of  round  rods  passed 
through  your  forms, 
these  inexpensive 
clamps  hold  the  cen- 
tering" rigfid,  resist- 
ing a  strain  ex- 
ceeding the  tensile 
strength  of  the  steel 
rods  themselves. 
Clamps  are  easily  applied,  adjusted 
and  tightened.  A  wrench  releases 
them.  Pull  the  rods  out  of  the  con- 
crete with  our  Rod  Puller. 

Write  today  for  Circulars  and  Prices 

Railway  Contractors  Supply  Co. 

Standard  Bank  Building,  Toronto 

Agents  for  Ontario  and  Eastern  Canada 

— Montreal  representatives — 
RAMSEY  &  KELLY,  511  Quebec  Bank  Building 


Ik!  I 


TANKS 

for 

Pulp  and  Paper  Mills 

Chemical  Works 
Oil    Refineries,  Etc. 

We  also  build 

Steel  Structures 

to  support  them. 

Write  us  Jor  quotations 

MacKinnon,  Holmes 
&  Company  Limited 

SHERBKOOKE,  QUE. 
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Canada  Wire  &  Cable  Co.,  Limited 

Head  Office  and  Works,  TORONTO 

Bare  and  Insulated  Electrical  Wires 

for  all  purposes. 
Electric  Railway  Trolley  Wire  and 

Feeder  Cable. 

Sales  Offices  and  Branch  Warehouses: 
401  Lake  of  the  Woods  Building,  MONTREAL. 
150  Princess  Street,  WINNIPEG. 
Macdona  Id  Marpole  Co.,  Ltd.,  427  Seymour  St., 
VANCOUVER. 

Prompt  shipments  from  Factory  or  nearest  warehouse. 


ROCALITE 

The  Ready  Mixed 

Hard  Wall  Plaster 

Manufactured  by 

Alex.  Bremner 


Limited 


100  Bleury  Street 


MONTREAL 


Single  Inlet,  Top  Horizontal 
Discharge  Sirocco  Fans  Built  in 
sizes  with  capacities  of  75  C.F.M. 
to  1.000,000  C.F.M.  in  all  angles 
of  discharge  and  arranged  for 
either  pulley,  motor,  engine  or 
turbine  drive. 


Greatest  in  Capacity — 
and  Efficiency 

Genuine  Patented 

Multi-Blade  Fans  and  Blowers 

—MADE  IN  CANADA— 

Exhaustive  tests  conducted  by  our  Experimental  Department  and 
by  competent,  unprejudiced  engineers  in  competitive  trials,  has 
proven  conclusively  the  "Sirocco"  to  be  the  most  efficient  com- 
mercial fan  in  the  world.  It  occupies  less  space,  and  requires  con- 
siderably less  expenditure  of  power  for  a  given  duty  than  any 
other  type  of  fan.  Proper  design  and  construction  are  the  basis 
of  the  superiority  of  the  "Sirocco"  Fan,  and  make  it  the  ultimate 
standard  of  excellence  everywhere. 

Learn  concerning  its  principle  of  construction  and  why  it  is  the  best. 

"Sirocco"  Catalogue  No.  201,  valuable  to  Engineers, 
Architect,  and  Contractor.. 


Sales  Engineers  : 

f'liAUK  T.  MOKSK  K.  0.  POWKK8 

301  McOlll  Bldff.,  43  Victoria  St., 

Monlreiil  ,  Toronto 


OMPANV 


WINDSOR.  ONTAWIO. 


Sti ! ts  En  t>  in  ee  rs : 

W.  R  EDDY  S.  8.  CLARKE 

801  Tribune  Bldg.,  GO.', .  2nd  St, 

Winnipeg  ('ulgury 


EXEMPLAR  OF  QUALITY 
DUMBWAITERS 

lor  simplicity,  durability  and  <|in<  k  service 
Chelsea  Dumbwaiters  are  without  a  rival. 

CstSlOflBi  and  price,  will  be  .upplird  by  our  I  .in.wh.in  Agent. 

Chelsea  Elevator  Co.,      New  York 

AI.KNT9- 

Hardware  Co.  of  Toronto,  Limited 

•i.   M)|  |  MM    S  I  U 


Ric-wiL  MethoD 

of 

Insulating  Underground  Pipes 

N<>!  elicited  !>\  evpannon  and 
contraction  of  pipes  because 
the  Vitrified  Tile  and  Diato- 
mic insulation  are  Integral. 

Write  for  Book  on  Installations 

The  R  IC-WlL  Underground 
Pipe     Covering  Company 

6«  New  England  Itldy  ,C1  EVELAND.O. 
Agencies  in  principal  Canadian  cities. 
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CURRENT  PRICKS  OF  BUILDING  AND  ENGINEERING  MATERIALS— continued. 


I  Continued  fioiu  page  (18 
SEWER  PIPE 
Scwcr  Pipe  -Wholesale  prices  f.o.b.  Winnipeg! 
per  it.,  3  in.,  it  cents ;  4  in.,  11  cents;  0  in., 
10  cents;  U  in.,  \v.-  cents;  8  in.,  30  ce'lits; 
10  in.,  40  cents;  12  in..  50  cents;  18  in., 
(1.00;  24  in..  $2.00. 

SUNDRIES 

Hard  Wall  Plaster — Unsandcd,  $13  per  ton;  sand- 
ed, $7.50,  delivered  on  job.  Plaster  of  Paiis, 
$15  50  per  ton;  Hammer  Brand,  $3  T.">  per  bbl. 

PAINTS  AND  OILS 
Paints  and  Oils. — White  lead,  ground  in  oil,  59-40 
per  100  lbs. ;  boiled  linseed  oil,  in  bbls.,  69 
cents  per  gal.;  raw  linseed  oil,  in  bbls.;  CO 
cents  per  gal. ;  dry  red  lead,  $S.50  per  100 
lbs. ;  putty  in  bulk,  $3  per  bbl. ;  putty  in  25- 
lb.  tins,  $3.35;  turpentine,  in  bbls.,  75  cents 
per  gal. 


VANCOUVER  PRICES 

CEMENT,  LIME  AND  BRICK 

Cement — Common,  $2.35  per  bbl.  f.o.b.  warehouse; 
Keens  cement,  $32  per  ton,  sacks  extra;  line 
white.  $7.50  per  bbl.  of  300  lbs. ;  superfine, 
white,  $9.50  f.o.b.  Vancouver  ;  white  Portland 
cement,  $S  per  bbl.  of  3S0  lbs.,  sacks  10c 
extra,  f.o.b.  Vancouver. 

Lime — $1.35  per  bbl.  f.o.b.  warehouse  or  delivered. 

Brick — Common  red  brick,  $11  f.o.b.  warehouse, 


$10.50  in  car  lots  f.o.b.  Vancouver;  pressed 
rid  and  bull  brick,  $42  at  warehouse,  $40  in 
Car  lots;  white  enamelled  brick,  No.  1  quality 
$100  to  $120  at  warehouse;  tapestry  brick, 
$(>()  to  $80  at  warehouse;  impervious  brick, 
$70  f.o.b.  buildings;  fire  brick,  $35;  fire 
clay,  $12  per  ton. 

CRUSHED  STONE,  SAND  AND  GRAVEL 
Crushed  stone— 2  in.,  $1.40;  Tin.,  $1.50;  3/8-iri., 

$1.50,  all  f.o.b.  scows. 
Sand — Brick  and  plaster  sand  90c  per  cu.  yd. 

f.o.b.  bunkers. 
Gravel — $1.40    per    yard  delivered. 

LUMBER   (BUILDING  MATERIAL) 
Vancouver  prices  f.o.b.  mills: 

Timber  (B.C.  fr.) — all  sizes  up  to  12  x  12,  $10 
to  $12;  up  to  14  x  14,  $11  to  $13;  sizes  from 
10  x  10  to  20,  8  x  20,  $13  to  $15  squares. 

Common  fir,  cedar,  hemlock  and  spruce — small 
dimensions,  up  to  20  feet,  $12;  22  to  32  feet, 
$14;  boards  and  shiplap,  $12;  No.  1  and  2 
edge  grain  flooring,  ceiling  and  siding,  $30; 
No.  1  and  2  flat  grain  flooring,  ceiling  and 
siding,  $25;  No.  1  XXX.  B.  C.  shingles, 
$2.10;    fir   lath,  $2. 

STEEL  AND  IRON 
Vancouver  prices  f.o.b.  warehouse ; 
Steel — (round    and     square     bars)     $2.G5  base; 
twisted  and  deformed,  $2.90;  structural  sec- 
tions $3.25  to  $3.75. 
Galvanized  iron — 28  gauge,  $4.S5  per  100  lbs. 


Corrugated  iron — 20  gauge,  C,  7  and  8  ft.  sheets 
$4.20,  9  and  10  ft.  sheets,  $4.35  per  square. 
Black  steel  sheets,  24  gauge,  $3.10  per  100 

lbs. 

Steel  channels  and  beams,  angles  and  plates — 
$3.25  to  $3.75  per  100  lbs.,  depending  on 
size,  quantity  and  specifications. 

SEWER  PIPE 
Sewer  pipe — Vancouver  prices,  f.o.b.  warehouse, 
4 -in.,  13c.  per  ft.;  6-in.  25c.  ft.;  8-in.,  30c. 
ft. ;  10-in.,  40c.  ft. ;  12-in.,  40c.  ft. ;  15-in., 
$1.05  ft. ;  18-in.,  $1.25  ft. ;  20-in.,  $1.50  ft.  ; 
24-in„  $2.25;  all  less  40  per  cent. 

SUNDRIES 

Hard  wall  plaster— $13.50  to  $15.00,  in  car  lots 

f.o.b.   Vancouver,  bags  extra. 
Hydrated  lime — $14  in  car  lots. 
Plaster  of  Paris — Hammer  brand,  $4  per  bbl. 
Welsh  slate— $12.00  to  $12.50  per  square,  f.o.b. 

Vancouver. 

Rope — Manilla,  full  coil,  15j4c  basis;  2nd  grade, 
14!4c  basis:  sisal  rope,  ll'Ac  basis. 

PAINTS  AND  OILS 
Mixed  paint — per  gal.  $2.50. 

White  le=>.d— ground  in  oil,  $10.25  per  100  lbs. 

Boiled  linseed  oil — in  bbls.,  82c.  per  gal.  of  9  lbs. 

Raw  linseed  oil — in  bbls.,  80c.  per  gal. ;  red  lead, 
dry,  $S.0O  to  $9.50  per  100  lbs.;  putty  in 
bulk,  bbls.  3c ;  putty  in  25-lb.  tins,  4c. ;  tur- 
pentine in  bbls.,  90c. 
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Goold,  Shapley  &  Muir  Co. 

Limited 

Brantford         Winnipeg       Regina  Calgary 


Towers 
and  Tanks 
for  all  pur- 
poses. 

Concrete 
Mixers 

Gas  and 
Gasoline 
Engines 

Hoists 

Windmills 


Water    supply    outfits    of  every 
description. 

CORRESPONDENCE  SOLICITED 


Sl.ur  .it   I'mviiKi.il  Museum,  Toronto. 


TIiIh  |m  u  nod  example  <>f  Mondown'  Hi»ir  work. 
Our  plant  i.  coiiipliiln  for  I  he  Hiii  i'i'xHriil  iimniifiie 
turu  of  thin  pin  I  Iriilur  i'Ihhh  of  work.  Hpmlflcu 
tioim  OM  tin  followed  or  wti  will  submit  drsiini*. 
Oiiroful  til  (mil  Inn  to  di'tullx  nml  thoiouirli  work 
iimnshlp  have  muilo  Miimlow V  Htulr  work  popular. 

Q1  OTATIONB  icu\ ihiikd. 

»•  GEO.  B.  MEADOWS 

Toronto  Wlr«%  Iron  nml   Hrnw   Works  Co.,  Limited 
Mcndows  BlOOki  W«llllltftOB  It  W. 
TORONTO,  on  i 


Build  up  Canada — Now  is  the  time! 

Every  dollar  sent  out  of  the  Empire 
makes  us  all  that  much  poorer.  You  can 
play  a  big  part  in  supporting  the  Empire 
by  using  only  Canadian  or  British-made 
building  materials. 

You  can  get  as  good,  or  better  values  right 
here  at  home.  This  is  no  exaggeration.  Let  us 
place  our  catalogues  of  the  famous  "Metallic" 
line  —  CANADIAN  OR  BRITISH-MADE  ' 
THROUGH  AND  THROUGH — in  your  hands. 
\\  e  can    easily   prove  our  claims. 

The  "Metallic"  line  includes  "RedclilTe"  Cor- 
rugated Iron;  "Eastlake"  Steel  Shingles;  Steel 
Siding,  Ceiling  and  Wall  Plates;  "Hayes"  Patent 
Lath;  Skylights:  Ventilators;  Galvanized  or  Cop- 
Pgr  Cornices;  Fireproof  Doors  and  Windows; 
Well  Curbing;  Culverts;  Conductor  Pipe  and 
fcavetroughs. 

N.  B.    No  "Keystone"  or  other  foreign-made  sheets  used. 

Metallic  Roofing  Co.,  Ltd. 

Manufacturers — Toronto  &  Winnipeg 


McKinnon  Electric  -  Welded 


Chain  for  Contractors 


More  Weld 


More  Wear 


Sizes  3/16"  to  3/4"  inclusive. 

The  only  welded  chain 
made  in  Canada 


Sold  by 
Jobbers 


r  unj 
Gun  inn  teed 


Made  by 


McKinnon  Chain  Company 

St.  Catharines,  Ont. 
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Block  Stone,  Dimensions,  Random,  Head  Sills,  Shoddy,  Stone  Sawing 

Sackville  Freestone  Co.,  Limited,  Sackville,  N.  B. 

WRITE  US  FOR  QUOTATIONS 


Turbi 
Pump 


Electric  and  Steam 

Water  Works 
Factory  and 
Fire  Services 

Humphrey  Gas 
Pumps 

Any  capacity  or  pressure 

THE  JOHN  McDOUGALL 
CALEDONIAN  IRON  WORKS  CO.,  LIMITED 

Works:   Seigneurs  &  William  Sts.,  Montreal. 
Manufacturers  of  Boilers,  Castings,  Condensers,  Elevators,   Engines,    Filters,   Forgings,  Hydraulic 
Machinery,    Pumps,    centrifugal   and   reciprocating.  Steam  Turbines,  Tanks,  Water  Wheels,  Water 

Works  Plants. 


Lachine  Water  Work* 
Three  million  gallon!,  eighty  pound*  domestic,  160  lbs.  fire. 
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Our  Plant  at  Mascouche,  Que. 


CONCRETE  BRICK 

Before  choosing  brick  investigate  all  the  "  Made  in  Cana- 
da" materials  available  and  you  will  find  that  concrete  brick 
excels  them  all.  Beside  being  obtainable  in  a  wide  variety  of 
colors  it  is  absolutely  waterproof,  perfect  in  shape  and  hardens 
with  age. 

A  brick  that  will  stand  the  test,  a  perfect  material,  per- 
fectly made,  at  the  most  modern  BRICK  Plant  ,on  the 
American  continent  to-day. 

QUOTATIONS  UPON  REQUEST 

National  Builders,  Supply  &  Enamel  Concrete  Brick  Co.,  Limited 

30  St.  Francois  Xavier  St.,  MONTREAL 


You  Can  Interpret  the  Code  Instantly  with 

McLoughlin's 

Questions  and  Answers 

on  the 

National  Electrical  Code 


rixturc 

atcst  rules 


It  tells  at  once  the  answer  to  the  questions  on  code  requirements. 
Contractors,  electricians  and  wireincn  write  ns  that  it  hits  the  mark 
for  them.    It  saves  them  time,  trouble  and  real  money. 
Every  question  is  carefully  indexed  so  that  you  can  locate  the  fact  you 
arc  after  instantly. 

Contents — There  are  nine  main  divisions:  Generators,  Transformers, 
Outside  Works,  Signaling  Systems,  Lighting,  Inside  Works,  Electric 
Railway  "Systems,  Marine  Work. 

Tallies— Section  9  has  32  tables.    They   give   in   convenient    form  for 
ready  reference:  Capacities  of  wires;  Wire  requirements  for  all  classes 
of  work;  Insulation  Tests;  Requirements  for  Conduit  Wires;  Elexible 
Wires;  Theatre  Cables;  Elevator  Cables,  etc.,  etc. 
t'  'i  Re  in  <  itatii  >u  ai  c  mi  luded 

232  pages,  pocket  size,  flexible  binding  $100  net.  prepaid. 


Contract  Record, 


For  Sale  by 


347  Adelaide  Street  West,  Toronto 


Till-     I'OX'TRAl'T  RKCORD 


FOR  SALE 

1  — l  lass  15  1  Rami  Duplex  steam  driven  Air  Com- 
press ■  :  duplex  steam  and  air  cylinders  B  x  12,  Auto- 
matic oil  feed  and  self  regulating  governor,  heavy 
fly  wheel. 

1 —  8  x  13  C.  C.  Engine  with  Pickering  governor. 

.  x  S  S.  C  Engine  with  Pickering  governor. 

2 —  Plunger  or  Jack  Pumps  pistons  2  7/16  and  2  7/8. 
I — :t()-in.  Boston  Cupola  and  forge  hlower. 

I     Single  Drum  8  x  1 1  double  purchase  Mast  Winch. 

1 —  Set  Car  Irons.  24-in.  chilled  wheels,  3}4-in,  axles,  36- 
in.  gauge.    Babbitted  bearings  outside  wheels. 

2 —  Vertical  Boilers  (new),  30-1Q.  x  72-in.,  mountings  and 
short  stack. 

1— Rand  Air  Hoist  Class  "B"  4-in.  x  4-ft.  lift. 

1 — Steel  Ore  Bucket,  straight  sides,  37  x  37,  ring  and 

pin  fastening  (new). 
1 — Steel  Ore  Bucket,  taper  sides,  8  cu.  ft.,  ring  and  pin 

fastening  (new). 
1 — 6-ply  Monarch  Rubber  Belt,  20-in.  x  60-ft. 
1—7  x  12  D.C.  S.D.  High  Speed  Hoist  (Drum  36  x  36). 

Several  Stratton  steam  separators  for  pipes,  1-in.  to 

5-in.  (new). 

All  in  good  working  order  and  open  to  inspection 
at  our  plant. 

Marsh  &  Henthorn,  Limited 

BELLEVILLE,  ONT. 

Makers,  Hoisting  Machinery 


Screened 

Sand 

and 

Gravel 

Largest  Producers,  Noted 
for  Prompt  Shipment. 

York  Sand  &  Gravel,  limited 

Tei.Be«h  233         East  Toronto 


Architects,  Owners  and  Contractors 
prefer  a  uniform  plaster  guaranteed 
by  the  maker. 

Anchor 
Hardwall  Plaster 

Is  made  to  precise  formulae  by  weight 
and  mixed  by  machinery.  No  guess 
work.  No  unreliable  labor.  It  sets 
quickly  and  hard,  works  easily  and 
covers  large  area.  No  frost  troubles. 
No  cracking. 

Put  up  in  bags  ready  for  immediate 
use  by  mixing  with  water  only. 

Write  or  call  for  prices  and  booklet. 

Alabastine  Hardmortar,  Ltd. 

Works        136  Esplanade  East,  Toronto 

EAST  TORONTO  Phone  Main  6088 


CONCENTRATE 
Your  Builders  Supply  Orders. 

Smyth  &  Ryan 

SERVICE 

means  prompt  delivery  and  high  grade 
materials  at  standard  prices. 


WE   CAN   SUPPLY  YOU  WITH  EVERY- 
THING THAT  GOES  INTO  YOUR 
BUILDING,  EXCEPT  THE  IRON 
AND  LUMBER 

Toronto  Agents  for 

OWEN  SOUND 
CRUSHED  STONE 

Deliveries— G.T.R.  and  C.P.R. 

Special   Attention  to  Sand    and  Gravel 
Orders 


1327  Bloor  West  Phone  June.  828  and  829 

53  Merton  St.  "  North  4751 

Nights  and  Sundays  June.  3333 
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Canadian  Plant 


•  O    *J  P     ¥  WT  BRIDGEBURG, 

Chicago  Bridge  cfc  Iron  Works,  Ontario 

Our  Specialty  is  the  Design,  Manufacture  and  Election  of  ELEVATED 
STEEL  TANKS  for   Municipal,  Railroad  and   Factory  Service. 

We  also  design,  manufacture  and  construct  Oil  Tanks,  Coaling  Sta- 
tions,   Bridges,   Turntables,    Building  and    Structural  Material. 


WRITE  TO-DAY  FOR  CANADIAN  ILLUSTRATED  CATALOGUE  NO.  IS 


OFFICES 


Built  forC.P.R.  Montreal 


Bridgeburg,  Ont.,  130  Janet  St. 
Chicajto,  111.,  1360  W.  105th  St. 
New  York,  30  Church  St. 


SHOPS 


Bridgeburg,  Ont. 
Chicago,  III. 
Greenville,  Pa. 


PITTSBURGH  VALVE, 
FOUNDRY  &  CONSTRUCTION  CO. 
PITTSBURGH,  PA. 

ATWOOD  ATWOCD 
ENGINEERS    FOUNDERS  MACHINISTS 

Represented   by  W.  M.  Ompbell,  25  Howland  Ave.,  Toronto,  Can. 


Valves 
Sluice 

Gates 
Fittings 
Flanges 
Castings 
Separators 
Exhaust 

Heads 
Expansion 

Joints 
Pipe  Bends 
Welded 

Work 
Hydraulic 
Piping 


96"- Motor  Operated  Butterfly  Valve. 


We  make  a  specialty  of  designing  and  executing 
complete  piping  contracts.  Estimates  furnished 
on  receipt  of  plans  and  specifications. 


ORNAMENTAL  - 

(   IRON  WORK 

WIRE  CLOTH  V 

WIRE  GOODS 


'       ( ionrrt'l <■  Bond  i  njj 

Iterator 
Overhead  Guards 

Kmiulrlr*  «nllcitr«t 

CANADA  WIKK  IV  IKON 
GOODS  <  <)  ■  Hamilton 


Water  Purification 

RANSOME 

Drifting  Sand  Filters 

THIS  system  has  been  accepted  by 
the  City  of  Toronto  after  a  thor- 
ough test,  and  a  plant  having  a 
daily  capacity  of  60  million  imperial 
gallons  is  now  under  construction.  The 
filters  can  be  installed  in  either  the 
gravity  or  pressure  systems. 

Designs  and  estimates  furnished  on  ap- 
plication. 

John  verMehr  Engineering  Co. 

Limited 

154  Simcoe  Street,  Toronto 
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Electric  Steel  Castings 

Our  Wei  land  plant  will  be  ready  to  furnish  Carbon,  Manganese,  Alloy  Steel 
Castings  and  Forging  Ingots,  by  the  end  of  May,  made  by  the  Electric  Furnace  process. 

This  process  makes  a  dependable  high  grade  steel  and  steel  casting,  a  tough  hcmo- 
geneous  material,  free  from  blow-holes,  and  having  a  remarkable  resistance  to  fatigue. 

Write  us  for  prices  and  particulars 

The  Electric  Steel  &  Metals  Co.,  Ltd. 

Welland,  Ontario 


Taylor  Portable  Steel  Derrick 


Showing  Chain  Attachments 


Tested  to  Lift  1,900  lbs. 
Constructed  of  Malleable 
Iron  and  Steel.  Total  weight 
197  lbs.  Weight  of  base 
88  lbs.  Weight  of  beam 
109  lbs.  Reach  3  ft.  4  in. 
Beam  swings  a  complete 
circle. 


Handling  Baled  Hay 


Time  and  Labor  Saver. 
Easily  Transferred.  For 
Hoisting  Building  Mater- 
ials, Unloading  Cars,  Radia- 
tors, Stone  and  Marble 
Work. 


Attaching  Beam  to  Base 


AIKENHEAD   HARDWARE  LIMITED 


17  Temperance  St.,  TORONTO,  Can. 


SAFETY  FIRST 

being  interpreted  means 

Associated  Automatic  Sprinklers 


and  spells 

Conservation  of  LIFE,  PROPERTY  and  CASH 

Automatic  Sprinkler  Protection  provides  Practical  Immunity  from 
Fire  Loss  and  a  Saving  on  Insurance  Premiums  of  40  to  60%. 

Our  address  is 

Head  Office:  297  Campbell  Ave.,  Toronto 
Quebec  Office  :  707  New  Birks  Bldg.,  Montreal 
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Sand,  Gravel  and  Crushed  Stone 

Lime  Fire  Clay 

Cement  Fire  Brick 

Plaster  Sewer  Pipe 

Hair  Weeping  Tile 

Building  Stone 
Our  prices  are  right  and  our  service  good. 

Britnell  &  Co.,  Limited 

C.P.R.  Crossing,  Yonge  St.,  North  Toronto 

Phones.    Office  North  {  ^     Evening!,  North  «io7 


SEWERS 

Constructed  from 

Reinforced  Concrete  Pipe 


may  be  well  and  economically 
built  in  winter  months  with 
unskilled  labor,  when  first 
quality  mature  pipe  is  pro- 
curable. 

We  have  it  in  sizes  up  to  48' 

"lietter  good  pipe  at  a  fair 
price  than  poor  pipe 
at  any  price.  " 

Illustration    A  line  of  42  in.  pipe  in  a  trench  ready  for  hack  filling. 

Dominion  Concrete  Co. 

Limited 

KEMPTV1LLE        -  ONTARIO 


CONTRACTORS! 

We  have  in  stock 

TROY  DUMP  WAGONS 


W.  McNally  &  Co.,  Limited 

Builder.'  Supplies  50  McGill  Street,  MONTREAL 


BITUNAMEL 

l  nsui'tMssed  for  waterproofing  foundations  and  pie\ent 
ing  rust  and  corrosion  on  exposed  iron 
anil  metal  work. 

WRITE  FOR  SAMPLE 

The  Ault  &  Wiborg  Co.  of  Canada 
Ltd.,  Varnish  Works 


Mont  rent 


TORONTO 


Winnipeg 


FHE    CON  T  U  A  i  T    U  Kt'O  R  I) 


Wooden  Water  Pipe 

Galvanized  Wire  Wound  and  Continuous  Stave  Pipe 
for  Water  Works,  Power,  Irrigation,  etc. 

Withstands  250  lbs.  working  pressure. 


Not  affected  by  Frost, 
Corrosion,  Electricity  or 
Acid.  Water  Works  Sys- 
tems installed  complete. 

WATER  TANKS 

all  sizes. 
Write  for  prices. 


Manufactured  by 


Canadian  Pipe  Co.,  Limited 

Factory  :  550  Pacific  St.,  VANCOUVER,  B.  C. 


Yard  Crane  at  Steel  Mill  of  Sir  Alfred  Hickman,  Limited,  Bilston,  Staffordshire 

YOUR  ENQUIRIES  ARE  SOLICITED  FOR 

CRANES      TELFERS      CAPSTANS  WINCHES 

ROYCE,  LTD.,  Trafford  Park,  Manchester,  England 


Royce 

Electrical 
Cranes 

Capstans 
Tellers 

Winches 

Include 

Royce 
Crane  Type 

Motors, 
Controllers, 
Over 
Hoisting 
Safeguard. 
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s, 


The  Canada  Iron  Corporation, 

Head  Office 

Mark  Fisher  Building 
MONTREAL 


Iron  Ore,  Fig  Iron,  Car  Wheels,  Cast  Iron  Water  and  Gas  Pipe,  Specials,  Valves,  Hydrants, 
etc.,  Casting's  of  all  kinds,  Mooring-  Bollards  for  both  Concrete  and  Wooden  Docks, 
 Hoisting  Machinery.  


We  are  now  in  a  position  to  offer 

"Queenston  Blue"  Limestone 

in  Sawn  Slabs 

as  well  as  Rough  Quarried  Blocks,  Dimension 
Blocks  and  all  forms  of  Cut  Stone  such  as  Sills, 
Lintels,  Steps,  etc. 

The  Queenston  Quarry  Co.,  Ltd. 

ST.  DAVIDS,  ONT. 


Crushed  and  Rubble  Stone 

Our  quarry  has  a  capacity  of  300  tons  per  day,  and  with 
excellent  shipping  facilities  we  can  supply  your  require- 
ments in  all  sizes  of  this  stone  on  shortest  notice. 

HUMBER  BRICK  YARDS 
Lime,  Sewer  Pipe  and  Fire  Brick 

JOHN  MALONEY 

Cor.  Queen  and  Dufferin  Sts.,  TORONTO 

Office  Phone  Park.  64  ReiicJence  Phone  Junct.  3429 


Cawtmka  MULOCK,  President  -  •   -  GORDON  K    Perry,  General  Manager 

NATIONAL    IRON   WORKS,  Limited 

I.AKt.KST    MANUKA!  I  I'KKKS    IN    CANADA  OF 


every  sire  for  Water,  Gas,  Culvert  or  Scwcr,  Carried   ifl  Stock 

Lake  or  Rail  Shipments  Offices,  Works  and  Docks,  TORONTO 


STEAM  and  AIR  ENGINES,  HOISTING  EN- 
GINES, STEAM  CRANE  HOISTS,  MOTOR 
CRABS,  SWINGING  ENGINES,  DRILL 
HOISTS,  SPUD  HOISTS,  MARINE 
MACHINERY 


1 


i 


Write  for 
catalog  and 
prices 


Motor  Crab 


Dake 
Engine  Co. 

Grand  Haven, 
Mich. 


Swinging  Engine 


"Galvaduct"  and  "Loricated" 

Conduits 

for  Interior  Construction 

Conduits  Company,  Limited 

Sol*  Manufacture™  tinder  Canadian  and  U.S.  Letter!  Patent 

Toronto       -  Canada 


9  J 
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Rock  Crushers 
of  All  Capacities 


FRONT  VIEW  OF  JAW  CRUSHER— Recently  sold  to  a  stone  company. 


Overall  Dimensions  of  this  Crusher- — length  29  ft.  9^  in.,  breadth  16  ft.  5  13/16  in., 
height  17  ft.  3  in.     Approximate  weight  510,000  lbs.     Receiving  opening  66  in 
by  84  in.     Product  about  300  tons  per  hour  with  4  7/8  in.  opening  between  jaws 
increased  20  per  cent,  by  opening  machine  to  6  in.     Horse  power  200  to  250. 

CANADIAN  ALLIS  -  CHALMERS,  LIMITED 

Head  Office:  TORONTO.  District  Sai.f.8  Officf.s:  MONTREAL,    HALIFAX,  OTTAWA,  COBALT,  PORCUPINE,  FORT  WILLIAM, 
WINNIPEG,   R KG  IN  A,   SASKATOON,   CALGARY,    EDMONTON,   NELSON,    VANCOUVER,   VICTORIA,   PRINCE  RUPERT 
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The 


HAMILTON  BRIDGE  WORKS  Co. 


HAMILTON,  CANADA 


Limited 


STEEL  BRIDGES 


FOR  STEAM  RAILWAYS, 

ELECTRIC  RAILWAYS 

HIGHWAYS.  ETC..  ETC. 


I()R  FACTORIES.  OFFICES,  WAREHOUSES 
POWER  STATIONS,  MILL  BUILDINGS 
OR  ANY  OTHER  PURPOSES 


AND  BUILDINGS 


ANNUAL  CAPACITY  36,000  TONS,  Shop  "A"  18,000  Tons,  Shop  "B"  6,000  Tons,  Shop  "C"  12,000  Tons 

STEEL  BRIDGES  AND  BUILDINGS 


World's 
Largest 
Chimney 

Radial  Brick  chim- 
neys are  the  only 
tyne  that  will  not 
deteriorate  from  the 
effects  of  gases  and 
erosion. 

HEINICKE 
CHIMNEYS 

will  be  found  proving 
their  superiority  to 
over  4, (XX)  users  in 
every  part  of  the 
country.  The  day 
of  common  brick  and 
metal  stacks  is  gone 
— if  you  are  Imilding 
a  chimney  make  it  a 
HEINICKE 

Write  for  catalngut 

H.  R.  HEINICKE,  INC.    New  York,  U.  S.  A. 

Representatives  for  Canada: 
Dartnell   Ltd.,  Montreal,  Que. 


460  >■•<  x  S  feet  2 


We  have  unequalled  facilities 
for  making  prompt  ship- 
ments and  can  guar- 
antee deliveries 
to  date. 


Our  line  of  bricks  comprises 

RED  PRESSED  BRICK 
RED  WIRE-CUT  BRICK 
RED  RUFFESTRY  BRICK 
FLASHED  PRESSED  BRICK 
FUSED  PRESSED  BRICK 

Write  us  for  Sample*  and  Prices 

Russell  Shale  Bricks,  Ltd. 

RUSSELL,  ONT. 


LEI 

T 


A  Scientific  Pavement 

must  be 

Durable  and  Non-Abrasive. 

Non-Absorbent  and  aearl]  Noiseless. 
I  naffected  by  extremes  of  Temperature 
Sightly  and  Sanitary. 
Easily  Repaired  and  easily  (-leaned. 


V  —  /<  "  /Ho' 


Th. 


tnti  air  met  In 


Asphalt  Block  Pavements 


Send  for  DrMrlnttvr  l.ltitati 


The  Ontario  Asphalt  Block  Company,  Limited 


Windsor,  Ont. 


-4 
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BELL  AND  SPIGOT 
STEEL  PIPE 

COATED  AND  WRAPPED 


M.ule  in  sizes  from  2"  to  10"  inside 
diameter  with  different  thicknesses 
for  varying  pressures". 


PAGE-HERSEY 
Iron,  Tube  &  Lead  Co.,  Limited 

TORONTO,  ONT. 


ELEVATED 

STEEL  TANKS 

Hemispherical  and 
Segmental  Bottoms 

Manufactured  at 

Pittsburgh,  Pa. 

Erected  Anywhere 

We  have  special 
designs  for  Mun- 
icipal, Railway 
and  Industrial  ser- 
vice. 


Three  Rivers,  Quebec 
Wayagamack  Pulp  and  Paper 
Co.,  Ltd. 

50.000  gallons.  149  feet  to  top 
120,000      "  100  feet  to  top 


Catalogue  No.  15 
sent  upon  request. 


Pittsburgh-Des  Moines  Steel  Co. 

Pittsburgh,  Pa.  New  York  City  Dallas,  Texas 

945  Curry  Bldg.  42  Church  St.  Praetorian  Bldg. 

San  Francisco,  Cal.,  Monadnock  Bldg. 

Des  Moines  Bridge  and  Iron  Co. 

Des  Moines,  Iowa,  938  Tuttle  Street. 
Canadian  Representatives :  F.H.  Hopkins  &  Co.,  Montreal,  Que. 


THE  HOPE  CANADIAN  FACTORY 


HOPE  STEEL  SASH 

Embodies  points  of  merit  that  make  it  worthy  of  your  consideration.  Scientifically 
designed  and  economically  constructed  it  recommends  itself  to  discriminating  architects 

and  engineers. 

HOPE  SASH  has  demonstrated  its  superiority  in  thousands  of  buildings  in  Canada 
and  the  United  States  as  well  as  other  parts  of  the  world.  It  is  a  sash  with  a  reputation 

for  excellence  back  of  it. 

HENRY  HOPE  &  SONS  OF  CANADA,  LIMITED 

43-45  King  Street  West,  TORONTO 

1GEXTS:—      Peart  Bros.,  Regina  W.  N.  O'Neil  &  Co.,  Vancouver  W.  T.  Grose  &  Co.,  Winnipeg 

Walker  &  Barnes,  Edmonton  Gandy  &  Allison,  St.  John,  N.  B.  E.  F.  Stevens,  Halifax  David  McGill,  Montreal 
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Structural  Steel  Work  of  Every  Description 

Fabricated  and  Erected  by 

Toronto  Structural 
oicci  ^ornpany,  Limited 

Sits— * ^^^^BiiSB^^^Bfc*  '~m^**^~ 

Annual  Capacity — 20,000  Tons 

Ask  for  list  of  material  on 
hand  for  immediate  delivery 

Sales  Offices-Atlantic  Ave.,  TORONTO 

Toronto  Plant 

TORONTO.  ONTW°rkS  &  WESTON,  ONT. 

Weston  Plant 

STRUCTURAL  STEEL 
FOR  QUICK  DELIVERY 

We  carry  in  stock  at  Montreal,  8,000  tons  of  Structural 
Shapes  and  are  in  *.  position  to  make  quick  ship- 
ment of  either  plain  o;  riveted  material  for 

Bridges,  Roof  Trusses,  Columns,  Girders, 
Beams,    Towers   and   Tanks,  Penstock. 

Entiraaten  furniHhed  promptly,  Capacity  IS.OOOTons  Annually. 

Structural  Steel  Co.,  Ltd. 

Main  Office  and  Works,  Montreal 


SALES  OFFICES 

WELLAND.  ONT. 
COBALT.  ONT. 

MONTREAL 
417  NEW  BIRKS  BLDC. 

OTTAWA 

Saugeen  Bridge.  Paisley,  Orft.  7  BANK  ST.  CHAMBERS 

Standar  D 
Steel  Construction  Go. 

WELLAND     -     CANADA  limited 

MANUFACTURERS  AND  ERF.CT0P? 

STEEL  BUILDINGS  AND  BRIDCES 


BEAMS   CHANNELS  ANCLES 
ALWAYS  IN  STOCK 
SEND  FOR  STOCK  LIST 


REINF0RCINC  BARS 
"  SELF  CENTERINC 
C0RRUCATEO  SHEETINC 


VANCOUVER  WOOD  PIPE 

&  TANK  CO.,  LTD. 

(Formerly  Municipal  Construction  Co.,  Ltd.) 


Contractors  for  Waterworks  Construction, 
Manufacturers  of  Wire-Wound  Wood  Pipe,  Continuous  Stave 
Pipe,  Tanks,  Silos,  Steam  Casing. 

See  our  new  patented  Wood  Pipe  Coupling    Positively  LEAK  l'K()(  >l 

319  Pender  St.  VANCOUVER,  B.C. 


"AMERICAN" 

ENAMELED  BRICK 

used  for  prominent  an  1  representative  huildmgs  of  every 
character. 

Their  INDIVIDUALITY,  DISTINCTIVENESS 
and  BEAUTY  make  them  especially  adaptable  for  ex- 
tenor  use. 

Write  for  information. 

AMERICAN  ENAMELED  BRICK  &  TILE  COMPANY 

1182   Broadway,  New  York. 


Jamr«  ThoM«on,  Pr«aitlant. 


J.  U.  Allan,  \  •  r  r...  •.. 


Iamki  A.  Thohion,  Svcretjir 


the  CARTSH0RE-TH0MS0N  PIPE  &  FOUNDRY  CO, 


LIMITED 


Manufacturers 


CAST  IRON  PIPE 


Flexible  and  Flange  Pipe, 
Special  Castings  and  all  kinds 

3  inches  to  6o  inches  diameter 

of  Waterworks  Supplies.  for  Water,  Gas,  Culvert  and  Sewer 

HAMILTON.  ONT. 
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NOTE:  All  Mueller  High  Grade  Brass  Goods 
Sold  in  Canada  are  made  at  Sarnia,  Ontario, 
by  Canadian  Workmen. 

When  you  visit  Sarnia,  visit  us. 


MUELLER 

Lead  Flange  Curb 

Cocks — any  pattern 


5351 


A  high  grade,  dependable  and  serviceable  piece  of  goods — 
a  strictly  quality  product  in  metal,  mechanism  and  workmanship. 
Let  these  goods  show  their  supremacy  in  actuai  service.  If  you 
have  never  tried  them  do  so  now,  and  you  will  readily  understand 
why  they  are  so  popular  with  good  water  works  men  everywhere 
— it  is  because  they  are  GOOD. 


\  We  make  a  complete  line  of  brass  goods  for  water 

r    \  works,  gas  works  and  plumbers,   and  into  each 

\  piece  is  worked  the  Mueller  policy  of  giving  you 

H.  full  value  for  your  money  in  service  and  in  quality. 

Mueller 

Mfg.  Co.  \        Mueller  Goods  are  tested  under  200  lbs,  hydraulic 
c       '  x  pressure  and  unconditionally  guaranteed. 

barnia,  Ont.         \  r 

Send  me  your  com-     '  . 

plete   catalogue,    and\  .  .       .    .  mm  Jk  K  C  ¥ 

r:;r3r  nL  ,d  \  H.  Mueller  Mrg.  Co.,  Limited 

Signed    \  Sarnia,  Ontario 

aty   Prov   v         Makers  of  High  Grade  Water,  Plumbing  and  Gas  Brass  Goods 

\ 
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The  BROWNHOIST  Locomotive  Crane 
will  load  your  material  rapidly 
and  also  do  the  switching  work 


15- ton  3rjwnhoist  Lo  :om  itive  Crane  with  Brownhoist  Grub  Bucket  used  by  the  Independent  Stone  Co.,  San  DieKO,  Calif. 


This  crane  with  the  Brownhoist  patented  grab 
bucket,  handles  ore,  coal,  crushed  stone,  sand, 
gravel,  etc.,  60  to  1 20  tons  per  hour.  And  one 
man  operates  the  crane.      Figure  what  a  saving 


this  would  mean  in  your  handling  costs.  And  when 
you  use  a  Brownhoist  crane  you  are  not  contin- 
ually troubled  with  breakdowns.   Ask  the  owners— 
they  will  tell  you. 


CATALOG    "  K  "   SHOWS   HOW   AND   WHERE  THIS   CRANE   AND   BUCKET   ARE   I'SED.        SEND   FOR  IT. 

THE  BROWN  HOISTING  MACHINERY  CO.,  CLEVELAND,  OHIO 

Canadian  Office,  145  St.  James  Street,  MONTREAL 


High  Calcium  Lime 

Manufactured  by 

The  Dominion  Lime  Company, 

SHERBROOKE,  -  -  PROVINCE  OF  QUEBEC 

Its  Special  advantages  are  : 

Strength, 

Whiteness, 

Purity 

Builders  admit  that  our  I  .ime 
takes  more  sand  and  is  therefore 
c  heaper  to  use. 


Skipped  in  Hulk  or  Hands. 


Will  give  25  ,  better  results  to  CONTRAC  TORS,  PAPER  MANUFACTURERS  and 

OTHERS,  than  the  ordinary  lime. 


ss 


I  II  E    CONTRACT  RECORD 


Civil 

Contractors 

Electrical 

Directory  of  Engineers 

Special 

Mechanical 

Interests 

Chipman  &  Power 

Civil  Engineers 

TORONTO  WINNIPEG 

Willii  Chipman.     3*o.  H.  Power. 


BOWMAN  &  CONNOR 

Municipal  &  Structural  Engineers 
HAVE  REMOVED  TO 

16  King  St.  W.,  Toronto 


R.  S.  &  W.  S.  LEA 

Consulting  Engineers 

Water  Supply  and  Purification,  Sewerage  and 
Sewage  Disposal,  Water  Power  Development. 
Tel.  Long  Distance  Uptown  67 10-41 
New  Birks  Building,  MONTREAL 


H.  Grattan  Tyrrell,  c.e. 

Consulting  Engineer,  Chicago,  III. 

Designer  and  Engineer  for  Bridges,  Build- 
ing Frames  and  Other  Structures. 
Industrial  Plants  Designed,  Improv«  d  and 
Remodeled.    Reports  and  Appraisals. 
Special  Attention  to  the  Stlection  of 
Economic  Types, 

Author  of  History  of  Bridge  Engineering 
Artistic  Bridge  Design  ;  Concrete  Bridges 
and  Culverts;  Moveable  Bridges  and  Danis: 
Mill  Building  Construction  (1900);  Mill 
Buildings  (1910);  Engineering  of  Shops  and 
Factories. 

Member  of  The  Western  Society  of  Engin- 
eer*; The  Society  for  the  Promotion  of 
Engineering  Education, Etc.,  Etc. 


E.  G.  M.  CAPE  &  CO- 

LIMITED 
Engineers  and  Contractors 

General  Building  Construction 

Montreal,  P.  Q.  St.  John,  N.B. 


Geo.  M.  Miller  &  Co. 

Architects 

Toronto  General  Trust  Building  TORONTO 


The  John  Gait 


Engineering  Co.  Ltd. 

Sanitary  I, 

ral  . 

■{■ 


Consulting,  Civil  and 
Engineers 


Specialties : 


General  Municipal  Engineering 

Waterworks,  Sewerage 
and  Electric  Lighting 

Winnipeg    Calgary  Vancouver 

John  Haddin  E.  L.  Miles 


Telephone  Main  2734 

S.  W.  HAMILTON,  B.Sc,  McGill 

Consulting  Engineer  &  Gen.  Contractor 

Reinforced  Concrete,  Water  Works,  Sewers 
Water  Powers,  Structural  Steel,  Bridges, 
Buildings,  &c,  &c. 
226  Coristine  Bldg.  MONTREAL 


Robert  W.  Hunt, 
President 
Thos.  C.  Irving,  Jr. 
Vice-Pres. 


Jas.   W.  Moffat, 
Secretary 
Chas.  C.  Wbittier, 
Treas.  &  Man. 


Robert  W.  Hunt  &  Co. 

Limited 
Bureau    of  Inspection 
Tests  and  Consultation 

Head  Office  and  Laboratories 
905   McGill   Bldg.      -      Montreal,  Que. 
Branches 

Traders    Bank    Building,    Toronto,  Ont. 

Standard  Bank  Building,  Vancouver 

Norfolk  House,  Laurence  Pountney  Hill, 
London,  E.C. 


<D'ietrich> 

Contracting  Engineers 
300  Read  Bldg.  MONTREAL 

Specialists  in  Underground  Piping 

Underground  Conduit  Construction 


REID  &  BROWN 

Manufacturers  of 
GARBAGE  AND  REFUSE  INCINERATORS 
Steel   Beams,   Channels,  Angles, 
Plates,  Column  Sections,  etc.. 
Always  in  Stock 

Phone  Office    and  Works: 

Main  904-905        62  Esplanade  E.,  Toronto. 


Anglins  Limited 

GENERAL  CONTRACTORS 


65  Victoria  St. 
MONTREAL 


507  Lumsden  Bldg. 
TORONTO 


GEO.  K.  McDOUGALL 

Consulting  Engineer 

Electric  and  hydraulic  power  stations,  high 
voltage  transmission  lines,  industrial  electrical 
installations,  reports,  specifications,  tests,  etc 


POWER  BLDG. 


MONTREAL 


H.B.  Pullar,  Assoc.  Am.  Soc.  C.E. 
T.C.  Ford,  Cb.  E.,  A.  M. 

H.  B.  PULLAR  CO. 

ENGINEERING  CHEMISTS 

Pavements,  Roads,  Waterproofings,  Floois, 
Sidewalks,  Tars,  Asphalts,  Bitumens,  Oils, 
Paints,  Bituminous  Specialties. 
A  new  plan  for  Efficient  Road  and  Paving  Inspection 
378  Woodward  Ave.,  DETROIT,  MICH. 


STEEL  &  RADIATION  LIMITED 

Products  all   Made   in  Canada 


Toronto, 
Ont. 


Steelcrete 

Concrete 

Reinforcing 


Steelcrete 

Metal 

Lath 


Montreal, 
Que. 


Steelcrete 

Steel 

Lockers 


Get  Our  Prices  On 

"  TAMCO  "  Crushed  Stone 
in  all  s  zes,  for  all  purposes. 
'  Roman "  building  stone. 
"  Milton  "  pressed  bricks. 

T.  A.  MORRISON  &  CO. 
204  St.  James  Street 
Tel.  Main  3300  Montreal 


STANLEY  LIGHTFOOT 

REG'  D  PATENT  SOLICITOR  AN  O  ATTORNEY 
LUMSDEN    BLDG.(C<J'YC?NGeE)  TORONTO. 


NEW  BOOKLET  OP  COK 


>LETE  INFORMATION  FREE 
M.   3  7  13 


H.  J.  Griswold 


B.  W.  Seton 


Dominion  Engineering 
&  Inspection  Co. 

Inspecting  and  Consulting  Engineers 
Head  Office  and  Laboratories 
318  Lagauchetiere  St.  West, 
MONTREAL 

Toronto  Branch,  24  Adelaide  St.  E. 

Cement  Testing  and  Reinforced 
Concrete  Inspection. 

Mill,  Shop  and  Field 
Inspection  of  Steel  Structures  and 
Bridges. 

Tests  and  Inspection 
of  Iron  and  Steel  Pipe  etc. 
Expert  Examinations  &  Reports. 

Represented  at  New   York,  Pittsburgh, 
and  Chicago  :  Glasgow,  London, 
Liege  and  Essen. 
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Neptune  Meter  Co. 


Manufacturers  of  the  well-known 


TRIDENT 
Frost-Proof 
Water 
Meters 

Write  for  Catalogue 


Main  Office  90  West  Street 

New  York  City 


The  Maritime  Bridge 

Company,  Limited 


Successor*  to 


Wm.  P.  McNeil  &  Company,  Limited 


Manufacturers  of 


Bridges    Steel  Buildings 
Roof  Trusses  Turntables 
Towers    Girders  and 
Structural  Steel  Work 

of  all  kinds 

Estimate*  Furnithad  Promptly 
!  •■>'«•■  Tonnage  of  I'lates,  Shape*  and  liar*  in  Stock 

Office  and  Plant,    NeW  GlaSgOW,  N.  S. 


T^he  Canadian  Bridge 
1  Company,  Limited 

WALKER  VI LLE,  ONTARIO 


Manufacturers  of 


Steel  Buildings 
Roof  Trusses 

Railway  »«d  HigKwaLy 
Bridges 


Locomotive  Turn  Tables  and  Structural  Steel  and 
Iron  Work  of  all  descriptions. 
Estimates  furnished  on 
application. 


McGregor  &  Mclntyre 


Limited 


Toronto,  Canada 


OUR  NEW  OFFICE  AND   WORKS:    1139  SHAW  STREET 
Main  Structural  Shop:    130  ft.  x  400  ft. 

Area  of  Ground*  :    Ten  Acre* 

Capacity:    18.000  Ton*  Annually 

We  build  and  erect  all  kinds  of  Structural  Steel  Work 
Roof  1  russes,  Bank  and  Office  Railings,  Stair 
Work,  [  .levator  Grilles,  I- ire  Lscapes,  etc. 

Over  5,000  Ton*  in  Stock  of 

Beams,    Column   Sections,   Angles,   Tees,   Plates,  Bars. 
Checkered   l  loor  Plate*,  etc. 

TELEPHONES i 
OfHfM  and  Work*:  Miller.. t  li.llli.init.it. 
Private  eithnnueronnertinu  all  department*. 
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BUFFALO 


FANS 

Did  you  ever  stop  to  consider  that  there 
is  as  much  difference  between  fans  as  be- 
tween people?  THE  BUFFALO  "CON- 
OIDAL"  FAN  HAS  AN  INDIVIDUAL- 
ITY OF  ITS  OWN. 

The  various  features  of  the  conoidal  de- 
sign, including  the  cone  inlet,  the  shape  and 
angle  of  the  blades  at  heel  and  tip,  and  the 
conical  form  of  the  inner  and  outer  edges, 
insure  a  minimum  loss  by  shock,  the  least 
noise  in  operation,  and  the  highest  efficiency 
obtainable  in  multivane  fans. 

All  sizes  for  all  conditions  down  to  the 
small  Baby  Conoidal  but  9-in.  high  for  gen- 
eral ventilating  purposes. 

Every  fan  user  should  have  a  copy  of  our 
Catalog  No.  199-12. 

CANADIAN  BUFFALO  FORGE  CO. 

BERLIN,  ONT.  Limited 

ST.  JOHN.  MONTREAL.  TORONTO.  WINNIPEG,  VANCOUVER. 


Ornamental 
Lighting  Poles 

During  the  past  few  months  we  have  sup- 
plied ornamental  lighting  standards  for  the 
following  places  : — 

Brantford,  Ontario 

Edmonton,  Alberta 

Windsor,  Ontario 

Outremont,  Quebec 

London.  Ontario 

Orillia,  Ontario 

Listowel,  Ontario 

Peterborough,  Ontario 

Belleville,  Ontario 

Good  public  lighting  is  a  great  asset  to  any 
town  or  city  as  it  contributes  directly  to  its 
growth  and  prosperity. 

We  make  a  specialty  of  this  business,  and 
are  in  a  position  to  supply  you  with  attractive 
designs  at  interesting  prices. 

Write  our  lighting  pole  department  for  full 
information. 

William  Hamilton  Company 

Peterborough,  Ontario 


TRY  ONE  OF  OUR 

MORRIS 
CHAIN 
BLOCKS 

IT  WILL  GIVE  YOU  A  LINE  ON  THEM  ALL. 


THE  HERBERT  MORRIS  CRANE 
&  HOIST  COMPANY,  Limited. 

EMPRESS  WORKS  peter  street  TORONTO 
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Seventeen  Car  Loads 

of 

Northern  Electric 

High-Tension,  Lead-Covered,  Paper-Insulated 

Power  Cables 

for  this  single  order. 

Rig  business  gravitates  to  those  who  can 
do  big  things  efficiently. 

That's  why  the  largest  users  of  wires  and 
cables  place  their  orders  with  Northern 
Electric  Company,  Limited. 

One  customer  requires  17  carloads  of 
Northern  Hlectric  Power  cable  like  the  one 
illustrated    for    (heir  initial  installation. 

It  will  pay  you  to  place  your  orders  with 
the  company  that  has  earned  the  confidence 
of  Central  Station  men  and  prominent  en- 
gineers throughout   the  whole  Dominion. 

Northern  E/edric  Company 


Montreal 
Halifax 
Toron  1  o 


LIMIU  D 

Winnipeg 

K  v  A  i  11  a 
Calvary 


l.dmon  Ion 
\  am 'ouvcr 
Victoria 


Warehouse 
Space  To  Let 

5  Floors  of  This  New 
Building,  For  Office 
and  Warehouse  Use. 

Adelaide  St.  W.,  Toronto 

This  is  the  most  attractive 
warehouse  building  in  the  city. 
The  exterior,  the  entrances,  the 
elevators,  etc.,  bear  all  the  ear- 
marks of  a  high  class  office 
building. 

Special  Features 

Centrally  located  at  Adelaide 

and  Charlotte  Streets. 
Light  on  four  sides 

Passenger  and  freight  elevator 
Vaults 

One  block  from  four  car  lines 

Floor  area, 6, 300  sq.  feet,  each 
floor. 

For  further  particulars  ask 

Hugh  C.  MacLean,  Limited 

347  Adelaide  St.  West.  Toronto 

IMione  Adelaide  2700 
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"DOMINION  WIRE  ROPE" 

Suitable  for  any  requirement 

We  Know  Our  Ropes  are  Good — But 
Our  Customers  Say  They 
Are  The  "Best" 

Stocks  Carried  In 
Montreal,  Winnipeg  and  St.  Catharines 

The  DOMINION  WIRE  ROPE  CO.,  Limited,  Montreal 


Keystone 
Blast  Hole 

DRILLS 

For  Contractors  —  Quarries  —  Mines 

"Keystone"  Drills  have  many  advantages 
over  all  other  makes.  It  will  pay  you  to 
investigate  the  "Keystone"  before  deciding 
upon  your  equipment. 

Keystone  Blast  Hole  Drills  are  supplied  in  all  capacities — with  or  without  Traction 

Let  us  Send  you  catalogue  and  full  particulars. 


DRILL  STEEL 

for  all  classes  of  rock  drilling 

Our  Drill  Steel,  manufactured  by  John  Hy.  Andrew  &  Co.,  of  Sheffield,  Eng.,  is  a  high 
grade  steel,  specially  prepared  for  the  Canadian  market.  If  you  could  see  the  extreme 
care  and  experienced  attention  given  in  making  this  steel — you  would  use  no  other — as 
you  would  then  understand  the  reason  why  this  steel  is  so  satisfactory  to  all  users.  We 

want  you  to  give  it  a  trial. 

Full  stock  carried  in  our  Montreal,  St.  Catharines  and  Vancouver  Warehouses. 

F.  H.  HOPKINS  &  CO.,  MONTREAL 

Branches :— ST.  CATHARINES,  ONT.      WINNIPEG,  MAN.      VANCOUVER,  B.  C. 


Vol.  28 


Toronto,  December  16,  1914 


No.  50 


Smart- 
Turner 
Pumps 

Made-in-Canada 


Before  you  place 
your  order  for 
anything  in  pump- 
ing machinery,  it 
will  pay  you  to 
investigate  the 
merits  of  our  pro- 
duct. 


The  Smart -Turner  Machine  Co.,  Ltd. 

Hamilton      -  Canada 


Alphabetical  Index  of  Advertisers,  Page  18        Classified  Directory  to  Advertisements,  Page  6 
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Gyratory 

Crusher 

of  modern  design  and  equipped  with  an  improved 

Water  Cooled  Eccentric  Bearing 


and  for  any  kind  of  rock. 


This  type  of  machine  is  made  in  many  sizes 
with  capacities  from  5  to   1000  tons  per  hour 


We  also  manufacture  a  full  line  of  crushing,  cement  making,  mining, 
hoisting,  power  rock  drilling  and  air  compressing  machinery. 

Write  for  full  particulars 

The  Jenckes  Machine  Company,  Limited 

Sherbrooke    St.  Catharines   Toronto    Montreal    Cobalt    South  Porcupine 

Halifax  Vancouver  and  Nelson 


It  has  made  possible  such  efficient  yet  economical  reservoirs  as  those  constructed  by 
the  city  of  Duluth,  Minn.,  the  state  of  Illinois  at  Anna,  III.,  and  by  the  Anheuser-Busch 
Brewing  Co.,  at  St.  Louis,  Mo.    Full  particulars  on  request 

The  "CROSBY"  Clip  is  drop  forged  from  a  special  grade  of  steel— galvanized  to 
prevent  rust.  It  has  tremendous  gripping  power.  Once  tightened,  it  will  not  pull  out, 
break  out,  nor  rust  out. 

AMERICAN  HOIST  &  DERRICK  CO. 

St.  Paul,  Minn.,  U.  S.  A. 

SOLD  Bv  •  General  Supply  Co.,  of  Canada,  Ltd.,  Montreal,  Ottawa,  Toronto.   Stuart  Machinery  Co., 
Winnipeg,  Man.    Vancouver  Machinery  Lep'.t,  Ltd..  Vancouver,  B.  C.   Gorman,  Clancey  & 
Grindlev.  Edmonton  and  Calgary,  Alta.  Mussens  Limited,  Montreal,  Que. 
Dominion  Wire  Rope  Co.,  Montreal,  Que. 
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28  "Service"  Branches 

Throughout  Canada 

Canadian  Consolidated 
Rubber  Company,  Limited 

Montreal,  P.  Q. 


A  N  ew  Year's  Resolution 

For  You 

"RESOLVED  that,  during  1915  and 
thereafter  I  will  give  preference,  in  my 
purchases  of  rubber  goods  and  all 
other  material,  to  such  as  are  made  in 
Canada. " 


So  far  as  rubber  ^oods  are  concerned  you  run  no  risk  in 
making  this  patriotic  resolution,  as  we  manufacture  a  com- 
plete line  and  the  pri<  e,  quality  and  style  are  right. 

When  in  the  market  for  tires,  hose,  belting,  packing,  etc., 
let  us  show  you  what  we  can  do. 

It  is  our  desire  to  serve  you. 


Dominion 


Canadian  Consolidated 
Rubber  Company,  Limited 

Montreal,  P.  Q. 

28  "Service"  Brant -h  es 

Throughout  Canada 


•I 
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The  World  s  Leading 

ROCK  and  ORE  CRUSHER— The 


Austin  Gyratory  Crusher 


Its  many  superior  qualities  and  mechanical  advantages  have  won  the 
highest  reputation  amongst  quarrymen  and  mining  engineers. 

Plans  and  specifications  furnished  for  any  size  of  plant, 

Mussens  Limited 


MONTREAL,  31 8  St.  Janei  Street  TORONTO,  155  West  Richmond  St.  COBALT,  Opp.  Right  of  Way  Mine 

WINNIPEG,  259-261  Stanley  Street  CALGARY,  10th  Ave.  and  3rd  St.  East         VANCOUVER,  101  Water  St. 

QUEBEC,  142  Peter  St.  HALIFAX,  78  Granville  St. 
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The  Reasons  Why? 

You  Should  Have 

Austin  Dump  Wagons 

On  Your  Job 


They  have  the 
shortest  wheel 
base  of  any  wagon 
which  means  light- 
ness of  draft  and 
strength  of 
construction. 

They  are  the 
lowest  wagon. 


They  carry  their 
load  close  to  the 
axle  and  to  the 
power. 

Though  low  and 
short,  they  have 
the  greatest 
clearance  beneath 
them. 


Austin  Wagons  have  the  bottom  hoards  attached  by  c  hains, 
thereby  allowing  the  doors  to  swing  loosely  in  any  and  every 
direction.  The)  raise  automatically  up  the  outside  of  the 
wagon  boxes.  This  prevents  the  wagons  being  stalled  on 
tlif  dump.  The  ends  ol  the  boxes  are  practically  perpen- 
dicular, ensuring  a  complete,  clean  and  rapid  discharge. 


Catalogue  on  request. 


Mussens  Limited 

MONTREAL  SIS  St  J-me.  Mreet  TORONTO,  155  Weit  Richmond  St.  COBALT,  Opp.  Ri,jht  of  Way  Mine 

WINNIPEG.  259  261  Stanley  Street  CALGARY.  10th  Ave.  and  3rd  St.  East         VANCOUVER,  101  Water  St. 

•  UEHEC,  112  IVir,   St.  HALIFAX.  78  Granville  St. 


n 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS 


Adamantine  Steel 

Bull  Iron  &  Steel  FouHdrie* 


Air  Compressors 

Canadian  Allis-Chalmers,  Limited 
Can.   Ingeisoll-Kand  Co.,  Ltd. 
Jenckes   Machine  Company 

Architects 

Weeks.  Arthur  L. 

Architects"  Instruments 
Stanley  Company,  W.  F. 

Architectural  Iron  Work 

•\ikenhcad     Architectural  Iron 
Works  ,  ,  .    .  . 

Canadian  Allis-Chalmers,  Limited 
Canada  Wire  &  lion  Goods  Co. 
Dennis  Wire  &  Iron  Works 
McC.iegor  &  Mclntyre 
Meadows  Co.,  Geo.  B. 
Steel  &  Radiation  Limited 

Architectural  Metal  Works 
Feather  &  Roadhousc 

Architectural  Terra  Cotta 

Northwestern  Tcrra-Cotta  Co. 
Toronto  Plate  Glass  Imp'tg  Co. 


Ash  Hoists 

Gillis  &  Geoghegan 
Herbert  Morris  Crane    &  Hoist 
Company 


Asphalt 

Asphalt  &  Supply  Company 
Aztec  Oil  Asphalt  Company 


Belting 

Can.  Consolidated  Rubber  Co. 
Dominion  Belting  Company 
Goodyear  Tire  &  Rubber  Co. 

Blast  Hole  Drills 

Armstrong  Manufacturing  Co. 
Hopkins  &  Co.,  F.  H. 


Blowers 

Canadian  Buffalo  Forge  Co. 
Canadian  Sirocco  Company 
Can.  lngersoll-Rand  Co.,  Ltd. 
Sheldons  Limited 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 


Boilers 

Canadian  Allis-Chalmers,  Ltd. 

Beatty  &  Sons,  M. 

Roving  Company  of  Canada 

Inglis  Company,  John 

Jenckes  Machine  Company 

Leonard  &  5:ons,  E. 

Marsh  &  Henthorn 

McDougall  Caledonian  Iron  VV 

Mussens  Limited 

Rock  &  Power  Machinery 


Boxes-Junction 

Standard  Underground  Cable  Co. 
of  Canada  Limited 


Brick  Coating 

Wadswoitll  Howlaud  Co. 


Brick  Dryers 
Bechtels  Limited 
Canadian  Bultalo  Forge  Co. 
Canadian  Sirocco  Company 
Sheldons  Limited 

Brick  Machinery  and  Supplies 

Bechtcls  Limited 
Crossley  Machine  Company 
Sheldons  Limited 
Sutclille,  Speakman  &  Co. 


Bridges  (Steel) 

Canadian  Allis-Chalmers,  Ltd. 
Canadian  Bridge  Company 
Chicago  Bridge  &  Iron  Works 
DesMoines  Bridge  &  Iron  Co. 
Dickson  Bridge  Works 
Dominion  Bridge  Company 
Hamilton  Bridge  Works  Co. 
Mackinnon-Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
National  Bridge  Company 
Pittsburgh-DesMoines  Steel  Co. 
Sarnia   Bridge  Company 
Structural  Steel  Company 
Standard  Steel  Construction  Co. 

Buckets 

American  Hoist  &  Derrick  Co. 
Beatty  &  Sons,  M. 
Browning  Company 
Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 

Manitoba  Bridge  &  Iron  Works 
Mills  Bros. 

Radigan  Company,  John 
Sudbury  Construction  &  Mach- 
inery Company 
Thew  Shovel  Company 


Builders'  Hardware 

Aikenhead  Hardware  Limited 
Can.  Yale  &  Towne,  Limited 
Richards-Wilcox  Canadian  Co. 


Cable 

Canada  Wire  &  Cable  Company 
Dominion  Wire  Rope  Co.,  Ltd. 
Northern  Electric  Company 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 


Casements 

Hope  &  Sons,  Henry 
Trussed  Concrete  Steel  Co. 


Cement 

Britnell  &  Company 
Bremner,  Alex. 
McNally  &  Co.,  W. 
Morrison  &  Co.,  T.  A. 
Ontario   Lime   Co.,  Ltd. 
Smyth  &  Ryan 

Cement  Coating 

Wadsworth  Howland  Co. 

Cement  Mill  Machinery 
,     Hull  Iron  &  Steel  Foundries 
Jenckes  Machine  Company 
SutclifFe,  Speakman  &  Co. 

Cement  Tools 

Abram  Cement  Tool  Co. 


Chain  Blocks 

Can.  Yale  &  Towne  Limited 
Morris  Crane  &  Hoist  Co.,  Her- 
bert 


Chimneys  (Reinforced  Concrete) 
Laurie  Company,  E. 


Coal  Chutes 

Manitoba  Bridge  &  Iron  Works 


Coal  Handling  Apparatus 

American  Hoist  &  Derrick  Co. 
Beatty  &  Sons,  M. 
Browning  Company 
Brown  Hoisting  Machinery  Co. 


Concrete  Form  Clamps 

Railway  Contractors  Supply  Co. 


Concrete  Mixers  and  Appliances 

Badger  Concrete  Mixer  Co. 
Canadian  Allis-Chalmers,  Ltd. 
Goold,  Shapley  &  Muir  Co. 
Hopkins  &  Co.,   F.  H. 
Jaeger  Machine  Company 
Lecky  &  Collis 

London  Concrete  Machinery  Co. 

Marsh  Capron  Company 

Mills  Bros. 

Mussens  Limited 

Rock  &  Power  Machinery 

Sutclift'e,  Speakman  &  Co. 


Contractors 

Anglins  Limited 

Dietrich  Limited 

Eastern  Pipe  Construction  Co. 

Wells  &  Gray 


Contractors'  Plant  &  Supplies 

American  Hoist  &  Derrick  Co. 
Badger  Concrete  Mixer  Co. 
Beatty  &  Sons,  M. 
Browning  Company 
Canadian   Allis-Chalmers,  Ltd. 
Can.  Billings  &  Spencer 
Canadian  Locomotive  Company 
Central  Locomotive  &  Car  Works 
Dake  Engine  Company 
Dominion  Lime  Company 
Goodwin,  Barsby  &  Co. 
Hamilton  Mfg.  Co.,  Wm. 
Hepburn  &  Co.,  J.  T. 
Honig  &  Mock 
Jaeger  Machine  Compaay 
Jenckes  Machine  Company 
Lecky  &  Collis 
Marsh  &  Henthorn 
McKinnon  Chain  Company 
Mills  Bros. 

Morris  Machine  Works 
Montreal  Locomotive  Works 
Mussens  Limited 
Radigan  Company,  John 
Railway  Contractors  Supply  Co. 
Royce  Limited 

Schell  Foundry  &  Machine  Co. 
Stinson-Reeb  Builders'  Supply  Co. 
Sudbury    Construction    &  Mach- 
inery Company 


Conduits 

Can.  H.  W.  Johns-Manville  Co. 


Conveying  Machinery 
Goodwin,  Barsby  &  Co. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 
Sutclilfe,  Speakman  &  Co. 


Core  Drills 

Can.  Ingersoll-Rand  Co.,  Ltd. 


Corrugated  Iron 

Can.  H.  W.  Johns-Manville  Co. 

Metallic  Roofing  Co. 

Pedlar  People  Limited 

Sarnia  Metal  Products  Company 

Crank  Shafts 

Canadian  Billings  &  Spencer 

Cranes,  Travelling  and  Locomotive 

American  Hoist  &  Derrick  Co. 
Beatty  &  Sons,  M. 

Browning  Company 

Brown  Hoisting  Machinery  Co. 

Hopkins  &  Co.,  F.  H. 

Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Northern  Crane  Works 
Rock  &  Power  Machinery,  Ltd. 
Roelofson  Elevator  Works 
Royce  Limited 


Creosote  Stains 

Cabot,  Inc.,  Samuel 

Crushed  Stone  and  Granite 

Hagersville  Contracting  Co. 
Ontario  Lime  Co.,  Ltd. 
Rogers  Supply  Company 
Smyth  &  Ryan 


Crushers  (Stone  and  Rock) 

Canadian   Allis-Chalmers,  Ltd. 
Goodwin,  Barsby  &  Co. 
Hamilton  Mfg.  Co.,  Wm. 
Jenckes  Machine  Co. 
Lecky  &  Collis 

London  Concrete  Machinery  Co. 
Mussens  Limited 
Rock  &  Power  Machinery 
Suteliffe,  Speakman  &  Co. 


Culverts 
Pedlar  People 

Sarnia  Metal  Products  Company 


Cupolas  (Foundry) 

Northern  Crane  Works 


Derricks  and  Derrick  Fittings 
Aikenhead  Hardware  Limited 
American  Hoist  &  Derrick  Co. 
Beatty  &  Sons,  M. 
Hepburn,  John  T. 
Hopkins  &  Co.,  F.  H. 


Dredges 

Beatty  &  Sons,  M. 
Browning  Company 
Canadian  Equipment  Co. 
Hopkins  &  Co.,  F.  H. 
Morris  Machine  Works 

Dredging  Chain 

McKinnon  Chain  Company 
Woodhouse  Chain  Works 

Drills 

Canadian    Allis-Chalmers,  Ltd, 
Canadian    Buffalo    Forge  Co. 
Canadian  Ingersoll-Rand  Co. 
Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 


Brick 

American  Enamelled  Brick  Co. 
Bradford  Pressed  Brick  Co. 
Harbour  Brick  Company 
Hydraulic  Press  Brick  Co. 
National  Builders'  Supply  & 

Enamel  Concrete  Brick  Co. 
North-Western  Terra  Cotta  Co. 
Russel  Shale  Bricks 
York  Sandstone  Brick  Co. 


Cement  Guns 

Cement  Gun  Company 

Chain 

McKinnon  Chain  Company 
Woodhouse  Chain  Works 


Conduits   Co.,  Ltd. 
Orpen   Conduit  Co.,  Ltd. 
Ric-wiL   Underground  Pipe 
Covering  Company 


Contractors'   Flare  Lights 

Sudbury  Construction    &  Mach- 
inery Company 


Drill  Steel  Sharpeners 

Canadian   Ingersoll-Rand  Co. 
(Continued  on  page  12) 
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MADE  IN 

CANADA 

Water  Turbines 
Centrifugal  Pumps 

Patronize  Home  Industry  and  let 
us  Quote  on  Your  Requirements 

Boving  &  Co.  of  Canada 

Limited 

94  Grafton  Ave         Head  Office         London  Bldgs. 
Moose  Jaw,  Sask.       164   Bay  St.       Vancouver,  B.  C. 

TORONTO 

Factory,  Lindsay,  Ontario 
Mexico  City      Wellington      Cairo      London,  Eng.     Tokyo     Johannesburg     Rio  De  Janeiro 


A  Canopy,  a  Business-Getter 


Experience  has  proved  that  a  canopy  over 
a  store  window  is  one  of  the  best  business- 
#ettin#  agents  that  can  be  employed.  It 
also  adds  to  the  value  of  the  building  and 
enhances  its  appearance.  Erect 

A  Luxfer  Canopy 

on  the  Mon.-s  or  buildings  that  you  are 

planning.  Wf  will  Mihmit  designs  or 
follow    vour  design. 

Luxfer  Prism  Co. 

Limited 

1(H)  Kiny  Street  West,  Toronto 


s 
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TOOL  ROOM  PARTITIONS 


Machinery  Guards 
Window  Guards 

and 

Wire  Work  of 
Every  Description 

Wire  Rope 

Rope  Fittings 

Manufactured  by 

The  B.  Greening  Wire  Company,  Limited 


HAMILTON,  ONT. 


MONTREAL,  QUE. 


Raising  the  Hoist. 


MORRIS  TELESCOPIC  ASH  ■  HOIST. 

SAFETY  All  hoists  tested  with  a  load-and-a-half. 
SPEED  The  load  is  lifted  at  30  feet  a  minute. 
EASt    All  gears  machine  cut  and  accurate. 
SNUG    Occupies  little  space  when  not  in  use. 
STOCKWe  stock  complete  hoists  and  spare  parts 

The  Morris  Telescopic  Basement  Hoist  is 
used  for  lowering  coal,  barrels,  ice,  trunks,  cases, 
etc.,  into  the  cellar  of  hotels,  schools  and  public 
buildings,  and  for  the  removal  of  ash-cans  and 
garbage-cans.  It  enables  one  man  to  do  safely 
and  comfortably  what  formerly  was  a  risky  and 
heavy  task  for  two.  The  separate  lifting  gear 
can  also  be  used  for  many  other  purposes  around 
the  building.  The  Jib-Head  swings  round  to  de- 
posit its  load  right  on  the  sidewalk. 

When  not  in  use  all  parts  are  below  the  side- 
walk level,  free  from  interference  and  causing  no 
obstruction. 

MADE  IN  CANADA 

It  appeals  to  the  Architect  as  a  complete  solu- 
tion of  the  problem,  to  the  Owner  as  a  stock  ar- 
ticle, reasonable  in  price  and  a  labor  saver,  to 
the  Janitor  as  a  quick  way  through  many  a  rough 

job. 


Lifting  the  Ash-can. 


THE  HERBERT  MORRIS  CRANE  &  HOIST  COMPANY,  LIMITED, 


^ISS"!'  TORONTO. 


Write  for  name  of  Local  Agent. 


BRANfH  OFFICF 
rORlhTINf  BUM  i  INC, 


MOM  REAL. 
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For  Permanent  Lines  : 

CAST  IRON  PIPE 


for 


Water  and  Gas  Supply,  Fire  Protection,  Road  Culverts,  etc. 


■..-3 


30'  Intake,  floated  to  position  before  lowering 


United  States  Cast  Iron  Pipe  &  Foundry  Co. 

General  Offices BURLINGTON,  NEW  JERSEY 

Sales  Offices:    Philadelphia,    Chicago,    Buffalo,    Portland,  (Ore.,)    New  York,    Chattanooga,  Pittsburgh, 

St.  Louis,   San  Francisco 


SAFETY 


FIRST 


FOR  CONDUIT 


Xceladuct  -  Orpenite 

Galvanized  Conduit  made  ol  Kas\  Rend-         Enamel  Conduit  made  of  Easy  Bending 

\nK  Spellarized  Steel  Tube.  It  is  doubly  Spellarized  Steel  Tube.  It  is'  protected 
protected  against  rust  l>\    COI  I  LR-I  LA  I  -  •     ,        ,   ,  ■ 

.    "  3  against  rust   In   coatings  of   special  euame 

I  Nt>  and  zinc  coating-  a  -  .  &  v 

Clean    threads   and    smooth   enamelled  not  ;i"ccted  •>>   climatic  or  temperature  con- 
interior  allows  rapid  fishing.  ditions.     Smooth  interior  and  clean  threads. 

Let  us  submit  prices  and  particulars. 

Open  Conduit  Company,  Limited 

TORONTO.  ONT.  MONTREAL,  QUE. 


IO 
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Pilkington's 
Window 
Glass 


The  Brand 
of 
Quality 


BRITISH  POLISHED  PLATE  IN  ALL  SIZES 

All  descriptions  of  Window  Glass  may  be  obtained  from  our  warehouses  named  below. 

WIRED  GLASS— The  well  known  fire  retardant.    Made  in  three  kinds:  polished,  ribbed  and  cast. 
PRISMATIC — Ornamental,  figured,  rolled,  etc. 

WINDOW  GLASS — For  Buildings,  Car  and  Horticultural  purposes. 

SPECIAL — We  strongly  recommend  a  trial  of  our  3rds  quality  window  glass. 


PILKINGTON  BROS.  LIMITED 

WORKS:    ST.  HELEN'S,  LANCASHIRE,  ENGLAND  THOROLD,  ONTARIO,  CANADA 

WAREHOUSES:    MONTREAL  TORONTO  WINNIPEG  CALGARY  VANCOUVER 


Lime  in  Hard  Wall  Plaster 

The  series  of  tests  which  led  to  the  determination  that  all  Herringbone  Lath  should  hereafter  be 
made  from  copper  alloy  showed  also  that  there  was  a  wide  variation  in  the  rate  of  corrosion  of  the 
different  brands  of  hard  wall  plaster.  When  these  plasters  were  arranged  in  a  table  in  the  order  of 
their  corrosiveness,  the  most  vigorous  at  the  top,  it  was  found  that  they  were  also  arranged  inversely 
in  the  order  indicated  by  their  content  of  hydrated  lime,  the  plaster  containing  the  least  lime  at  the 
bottom. 

That  hydrated  lime  in  hard  wall  plaster  retards  the  corrosion  of  metal  lath  cannot  be  doubted. 
Fifteen  tests  on  plain  steel  with  a  plaster  containing  no  lime  showed  an  average  rate  of  corrosion 
four  and  a  quarter  times  as  great  as  that  shown  by  a  plaster  containing  seven  per  cent.  lime.  On 
copper  alloy  the  rates  of  corrosion  were  both  smaller  and  the  effect  of  the  lime  was  further  increased. 
The  combination  of  copper  alloy  and  a  plaster  containing  seven  per  cent,  lime  showed  a  rate  of  cor- 
rosion only  one-fifteenth  as  great  as  that  shown  by  plain  steel  with  unmixed  hard  wall  plaster. 

Ask  for  the  booklet  "Why  Copper  Alloy?" 

Clarence  W.  Noble         -         General  Sales  Agent 

117  Sun  Life  Building,  Toronto 
Metal  Shingle  &  Siding  Company,  Montreal 
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The  London  Concrete  Mixer 

Made  in 

CANADA 
CANADIAN  LABOUR 

With 

CANADIAN  CAPITAL 

"Business  as  usual." 

There  are  more  than  twelve  hundred  London  mixers  in 
use  in  Canada — also  many  in  foreign  lands.    All  steel  con- 
struction and  built  like   a  battleship.  London 
Concrete  mixers  are  made  in  twenty-three  sizes 
and  fitted  with  any  equipment. 

SUPPORT  HOME  INDUSTRIES. 

We  are  the  Largest  Manufacturers 
of  Concrete  Machinery  in  Canada 

THE  LONDON  CONCRETE  MACHINERY  CO.,  LTD. 

Head  Office  and  Factory  :    Cabell  St.  and  Kitchener  Ave.,  LONDON,  ONT. 


BRANCHES: 

Winnipeg— 565  Portage  Ave.  — W.  H.  Rcmevcar,  Manager 
Caloary— 622  9th  Ave  West— P.  D  McLaren,  Manager. 
Toronto  -112  York  Street— G.  B.  Oland.  Manager. 
II  w.ifax -68  Upper  Water  Street— R.  K.  Power,  Manager. 


AGENCIES 
Vancouver— B.  C.  Equipment  Co. 
Montreal,  P.  Q— Fosh  &  Hill  Machinery  Co. 
Port  Arthur  Mid  Fort  William,  Ont.— Northern  Agency 

&  Equipment  Co. 
Quebec,  Que.— Masson  Limitce. 
Ottawa— The  General  Supply  Co.,  of  Canada. 


CONTRACTORS'  LOCOMOTIVES 


High  grade  workmanship  nnd  de-dgn,  »perlal  attention  holng  pnld  l<>   inoniy  of  fuel  and  maintenance.     Fifty  year-  experience  an  builder* 

Duplicate  purl  m  carried  in  illicit  f'T  tinim-dlntc  -dilptnnnt.    Kngtnu  lull  It  to  inert  govern  in  out  regulal  Iiiiih  of  t  lie  variou*  l'rn\  Ini  <>h 

CANADIAN  LOCOMOTIVE  COMPANY,  LIMITED,      KINGSTON,  ONTARIO,  CANADA 

TAYLOR  St  ARNOLD,  LTD.,  Sales  Agents.  MONTREAL  and  WINNIPEG 


1 1 
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Dump  Cars,  Wheels,  etc. 

llcchtcls  Limited 
Hopkins  &  Co..  F.  EL 
Manitoba  Bridge  &  Iron  Woiks 
Shcldons  Limited 

Dump  Carts  and  Wagons 

Deere  Plow  Co.,  John 

Drying  Apparatus 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Electric  Fans 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 


Electric  Air  Rock  Drills 
Canadian  Ingersoll-Kand  Co. 


Electric  Impulse  Clocks 

Gent  &  Company 


Electric  Steel  Castings 

Electric  Steel  &  Metals  Co. 


Electrical  Supplies 

Northern  Electric  Company 


Elevators 

Chelsea  Elevator  Company 
Turnbull  Elevator  Co. 


Enamelled  Brick 

American    Enamelled    Brick  & 
Tile  Company 


Excavators 

Beatty  &  Sons,  M. 
Brown  Hoisting  Machinery  Co. 
Canadian  Equipment  Co. 
Hopkins  &  Co.,  F.  H. 


Exhaust  Heads 
Canadian  Buffalo  Forge  Co. 
Shcldons  Limited 


Engines 

Moving  Company  of  Canada 
Canadian  Buffalo  Forge  Co. 
Canadian  Sirocco  Company 
Hopkins  &  Co.,  F.  H. 
Inglis  Company,  John 
Jenckcs  Machine  Company 
Laurie  &  Lamb 

McDougall  Caledonian  Iron  Wks. 

Mussens  Limited 

Rock  &  Power  Machinery 


Engineers  (Civil  and  Mechanical) 
Bowman  &  Connor 
Cape  Company,  E.  G.  M. 
Chipman  &  Power 
Dominion  Engineering  &  Inspec- 
tion Company 
Farmer,  John  T. 
Gait  Engineering  Co.,  John 
Lea  &  Ferguson 
Mitchell,  C.  H. 
McDougall,  Geo.  K. 
Pullar,   H.  15. 
Tyrrell,  H.  G. 


Expanded  Metal 

Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 


Fans 

Canadian  Sirocco  Company 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 


Fire  Hose 

Can.  Consolidated  Rubber  Co. 


Fuel  Economizers 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 


Filters 

American  Water  Softener  Co. 


Filtration  Plants 

verMher  Engineering  Co.,  John 


Fire  Brick 
Smyth  &  Ryan 


Fire  Escapes 

Manitoba  Bridge  &  Iron  Works 
McGregor  &  Mclntyre 


Fireproof  Doors  and  Windows 

Feather   &  Roadhouse 
Hope  &  Sons,  Henry 
Mussens  Limited 
Pedlar  People  Limited 
Steel  &  Radiation  Limited 
Trussed   Concrete   Steel  Co. 


Fuse  (Safety  Blasting) 
Lecky  &  Collis 


Forges 

Canadian  Buffalo  Forge  Co. 
Sheldons  Limited 
Canadian  Sirocco  Company 


Gas  Engines 

Armstrong  Mfg.  Co. 
Goold,  Shapley  &  Muir  Co. 


Gasoline  Engines 

Armstrong  Mfg.  Company 
Goold,  Shapley  &  Muir  Co. 
Mills  Bros. 


Glass 

Consolidated  Glass  Company 
Excelsior  Plate  Glass  Co. 
Luxfer  Prism  Company 
Pilkington  Bros. 

Toronto  Plate  Glass  Imp't'g  Co. 


Hammer  Drills 

Canadian   Ingersoll-Rand  Co. 


High  Pressure  Pipe  Lines 
Boving  Company  of  Canada 
Pittsburgh   Valve,   Foundry  & 
Construction  Company 


Hoisting  Apparatus 

American  Hoist  &  Derrick  Co. 
Beatty  &  Sons,  M. 
Browning  Company 
Brown  Hoisting  Machinery  Co. 
Canadian    Allis-Chalmers,  Ltd. 
Canadian   Ingersoll-Rand  Co. 
Jenckes  Machine  Co. 
Lecky  &  Collis 
Marsh  &  Henthorn 
Morris  Hoist  &  Crane  Co.,  Her- 
bert 

Mussens  Limited 

Rock  and  Power  Machinery 

Royce  Limited 

(Continued  on  Page  14) 


"With  Compound  Gear  and  Brake  Attachment" 

For  hoiking  or  lowering  ash  cans,  kegs,  barrels,  cakes  of  ice,  etc.,  between 
cellar  and  sidewalk,  there  is  no  known  contrivance  that  will  do  the  work 
so  economically,  so  speedily,  so  safely,  as 

The  G.  &  G.  Telescopic  Hoist 


(PATENTED) 


When  not  in  use,  no  part  shows  above  side- 
walk. 

tj  The  operator  when  using  hoist,  stands  on  the 
sidewalk,  thus  protecting  the  public  against  fall- 
ing into  shaft,  and  avoiding  danger  of  injury  to 
himself  by  the  falling  of  a  heavy  load. 

€[  With  this  hoist,  one  man  can  raise  a  maximum 
of  500  lbs.  at  a  speed  of  30  feet  per  minute. 


Very 


•J  Exceptionally  strong  in  construction, 
rigid  when  erected. 

<J  The  powerful  all-sleel  brake  attachment,  per- 
mits perfect  control  when  lowering  heavy  loads. 

<J  Very  easy  to  erect  and  takes  up  practically  no 
room  in  the  basement. 

Cfl  Adaptable  to  any  building — old  or  new. 


!*T"  Made   in    Canada  for 
Canadian  installations. 


&  S.  H  Thompion  &  Co.,  Ltd. 

Agents  for  Quebec 
Montreal 

Black  Building  Supply  Co.,  Ltd. 

Agents  for  Ontario 
Toronto 

Wm.  N.  O'Neil  Co..  Ltd. 
Agents  for  British  Columbia 
Vancouver 


Write  to  nearest  Agent  for 
illustrated  booklet  and  prices. 

Gillis  &  Geoghegan 

Sherbrooke,  Que. 

W.  T.  Grose 

Agents  for  Manitoba.  Saskatchewan,  Alberta 
Winnipeg 
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Warren 
Pipe 


Ask  us  to  quote  on  your  next  order — any 
size,  3"  to  60"  diameter,  bell  and  spigot  or 
flange — also  special  fittings  and  castings 
of  all  kinds. 

For  fifty-eight  years  we  have  manufactured 
the  best  quality  of  cast  iron  pipe. 

Information  and  prices  on  request. 

Warren  Foundry 

and  Machine  Co. 

U  Broadway  -         NEW  YORK 


Woodhouse  Chains  for  Contractors 
and  Engineers  have  a  great  record 


Thousands  of  experiments  covering  a 
term  of  many  years,  working  in  rock, 
gravel,  coal  banks  —  in  construction 
work  of  a  hundred  different  sorts—  have 
demonstrated  one  great  truth: 

That  Woodhouse  Chains  are  Best 
by  test  and  enduringly  satisfactory 

They're  made  from  specially-rolled, 
double-refined  iron  of  the  finest  pos- 
sible quality  for  their  special  require- 
ments. They  stand  a  lot  of  terrific 
usage  and  while  they  do  break  and  wear 
out,  the  book  of  costs  shows  that  the 
chain  expense  of  those  who  use  them  is 
lessened  after  Woodhouse  Chains  are 
adopted. 

Send  for  catalogue  and  prices 

Woodhouse  Chain  Co.,  Trenton,  N.  J. 

Specialists  in  Crane,  Cable,  Conveyor,  Dredge,  Steam  Shovel,  Block 
and  other  chains,  standard  measurements  or  made  to  measure, 


Macadam  Roads 


must  be  built 
of  a 

Tough 
Stone 


that 
will  cement 

WE  HAVE  IT 


The  Hagersville  Contracting  Company,  Limited 

Hagersville  -  Ont. 


'4 


IMF.    CONTRACT  RECORD 


CLASSIFIED  INDEX  TO  ADVERTISEMENTS— Continued 


Holing  Apparatus 

>  anadian  Buffalo  Forge  Co. 
i  jnadian  Sirocco  Company 
Sheldons  Limited 
Sturtevant  Co.,  of  Can..  Ltd.,  B.  F. 

Hoitts 

Beany  &  Sons,  M. 

Goold,  Shapley  &  Muir  Co. 

Noitliern  Crane  Works 

Moisting  Engines 

Beatly  &  Sons,  M. 
CmWU  Allis-Chalmers,  Ltd. 
Hopkins  &  Co.,  F.  H. 

Hydrants 

Canada  Iron  Corporation 
Gartshore-Thompson  Pipe  Co. 
Kerr  Engine  Company 

Industrial  Cars 

Hopkins  &  Co.,  F.  H. 


Insulating 

Can.  H. 
Ltd. 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 


Compounds 

W.  Johns- Manville  Co. 


Interior  Finish  and  Doors 

Canada  Office  &  School  Fur.  Co. 
Rhodes  Curry  4  Company 

Jib  Cranes  (all  kinds) 

Brown  Hoisting  Machinery  Co. 
Morris  Crane  &  Hoist  Co.,  Her- 
bert 


Kilns 

Canadian  Buffalo  Forge  Co. 
Sheldons  Limited 
Sturtevant  Co.  of  Can.  Ltd.,  B. 
Canadian  Sirocco  Company 

Kyanized  Spruce 

Berlin  Mills  Company 


Lime 

Dominion  Lime  Company 
Jamicson  Lime  Company 
Ontario  Lime  Company,  Ltd. 
Standard  White  Lime  Co. 

Lighting  and  Pumping  Installations 

Can.  H.  W.  Johns-Manville  Co., 
I  united 


Locomotives 

Bovine  Company  of  Canada 
Canadian  Allis-Chalmers,  Ltd. 
Canadian  Locomotive  Company 
Montreal  Locomotive  Works 
Mussens  Limited 


Metal  Lath 

Greening  Wire  Co.,  B. 
Metallic  Rooting  Company 
Nohle,  C.  W. 
Pedlar  People  Limited 
Steel  &  Radiation  Ltd. 
Trussed  Concrete  Steel  Co. 


Metallic  Roofing 

Sarnia  Metal  Products  Co. 


Meters,  Electrical 

Canadian  Allis  Chalmers,  Ltd. 
Ferranti  Electrical  Mfg.  Co. 


Mechanical  Draft  Apparatus 

Sturtevant  Co.  of  Can.  Ltd.,  B.  F. 


Meters,  Water 

McDougall  Caledonian  Iron  Wks. 
Neptune  Meter  Co. 


Overhead  Runways 

Brown  Hoisting  Machinery  Co. 
Morris  Crane  &  Hoist  Co.,  Her- 
bert 


Paints  and  Varnishes 

Dominion  Paint  Works 
Hopkins  &  Co.,  F.  H. 


Paving  and  Paving  Materials 

Asphalt  &  Supply  Co. 
Aztec  Oil  Asphalt  Co. 
Bessemer  Limestone  Co. 
Baker  Company,  R.  D. 
Barber  Asphalt  Paving  Co. 
Dunn  Wire-Cut-Lug  Brick  Co. 
Ontario  Asphalt   Block  Co. 
Paterson  Mfg.  Co.,  B. 


Pipe  (Concrete,  Iron  and  Wood) 

American  Spiral  Pipe  Works 
Canadian  Allis-Chalmers,  Ltd. 
Canadian  Pipe  Co. 
Canadian   Equipment  Co. 
Dominion  Concrete  Co. 
Gartshoi  e-Thomson  Pipe  Co. 
National  Concrete  Mfg.  Co. 
National  Iron  Works 
National  Pipe  &  Foundry  Co. 
Pacific  Coast  Pipe  Co. 
Piggott  &  Company,  Thos. 
United  States  Cast  Iron  Pipe  Co. 
Vancouver    Wood    Pipe  &  Tank 

Company 
Warren  Foundry  &  Machine  Co. 


Paints  (Bridge  and  Structural  Iron 
and  Pipe  Coating) 
Dominion  Paint  Works 


Perforated  Metals 

Canada  Wire  &  Iron  Goods  Co. 
Greening  Wire  Co.,  B. 


Pipe  Machinery 

Sutcliffe,  Speakman  &  Co. 


Pile  Driving  Machinery 

American  Hoist  &  Derrick  Co. 

Beatty  &  Sons,  M. 

Browning  Company 

Brown  Hoisting  Machinery  Co. 

Canadian  Ingersoll-Rand  Co. 

Hopkins  &  Co.,  F.  H. 

Lecky  &  Collis 

Pipe  Fittings  and  Flanges 
Pittsburgh  Valve,  Foundry  & 
Construction  Company 

Plumbing  Supplies 

Mueller  Mfg.  Co.,  H. 

Planing   Mill  Exhausters 

Canadian  Buffalo  Forge  Co. 
Sheldons  Limited 
Canadian  Sirocco  Company 
Sturtevant  Co.  of  Can.  Ltd.,  B.  F. 


Plaster 

Albert  Mfg.  Company 
Britnell  &  Company 
Can.  H.  W.  Johns-Manville  Co., 
Ltd. 


Plate  Glass 
Excelsior  Plate  Glass  Company 
Pilkington  Bros. 

(Continued  on  page  16). 


Mr.  Architect: 


When  your  specifications  include  concrete  products,  no  matter  what  the  work  you  are  engaged 
on,  we  solicit  the  opportunity  of  furnishing  you  with  quotations.  We  make  a  specialty  of 
ornamental  trimmings  for  public  buildings,  churches  and  schools  when  same  are  to  be  built  to 

specifications. 

Concrete  as  a  building  material  is  receiving  universal  recognition  from  architects  and  contrac- 
tors, by  reason  of  its  unequalled  wearing  powers.  Our  manufactures  are  steam-cured  in  the 
most  modern  plant  in  Ontario. 


National  Concrete  Mfg.  Company,  Limited 

LINDSAY,  ONTARIO 
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IBCO 


The 

New 
Brick 

Pressed  Brick  in  Buff,  Red 
and    Fire   Flashed  Colors. 

We  can  offer  you  the  best  of  service. 

Interprovincial  Brick  Co. 


of  Canada,  Limited 


Office  : 

Builders'  Exchange, 

154  Simcoe  St.,  TORONTO 


Plant 


Cheltenham, 

Ontario 


i6 


THE    CONTRACT  RECORD 


CLASSIFIED  INDEX  TO  ADVERTISEMENTS— Continued 


Pneumatic  Machinery 

Canadian  IngctsoilKand 


Pumps  and  Pumping  Machinery 

licatty  &  Sons,  M. 
Uoving  Company  of  Canada 
Canadian  Allis-Chalmers,  Ltd. 
Canadian  ltutlalo  Forge  Co. 
Canadian   Ingcr soil- Hand  Co. 
Canadian  Sirocco  Company 
Cook,  A.  L). 

Hamilton  Mfg.   Co.,  Wm. 

Hopkins  &  Co.,  F.  H. 

Inglis  &  Company,  John 

Laurie  Company,  E. 

Mcl'ougall  Caledonian  Iron  Wks. 

Morris  Machine  Works 

Smart  Turner  Macninc  Co. 

Mussens  Limited 

Ontario  Wind  Eng.  &  Pump  Co. 

Kock  &  Power  Machinery 


Portable  Track 

Bcchtcls  Limited 


Pulleys 

SutclifTe,  Speakman  &  Co. 


Plug  Drillers 

Canadian   Ingcrsoll-Rand  Co. 


Power  Engines 
Canadian  Allis-Chalmers,  Ltd. 
Inglis  Company,  John 
Jenckes  Macnine  Company 

Quarry  Machinery 

Canadian  Allis-Chalmers,  Ltd. 
Canadian   Ingcrsoll-Rand  Co. 
Hopkins  &  Co.,  F.  H. 
Jenckes  Machine  Company 
Lecky  &  Collis 
George  Anderson  &  Co. 
Goodwin,  Harsby  &  Company 
Rock  &  Power  Machinery,  Ltd. 


Railway  Supplies 

Can.  H.  W.  Johns-Manville  Co., 
Ltd. 

Gartshore,  John  J. 
Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 
Mussens  Limited 

Reinforcements,  Concrete  &  Steel 

Brown  Hoisting  Machinery  Co. 
Burlington  Steel  Company 
Canada  Wire  &  Iron  Goods  Co. 
Dominion  Iron  &  Steel  Co. 
Greening  Wire  Co.,  B. 
Pedlar  People  Limited 
Steel  &  Radiation  Ltd. 
Trussed  Concrete  Steel  Co. 
Turner,  C.  A.  P. 


Radial  Brick  Chimneys 

H.  R.  Heinicke  Inc. 

Refrigeration  Machinery 

Equipment  &  Supplies,  Limited 
Keiths  Limited  » 


Road  Asphalt 

Asphalt  &  Supply  Company 
Barber  Asphalt  Paving  Co. 


Road  Machinery 

Exeter  Mfg.  Co.,  Ltd. 
General  Car  &  Mach.  Works 
Hopkins  &  Co.,  F.  H. 
Jenckes  Machine  Company 
Lecky  &  Collis 
Morrison  &  Co.,  T.  A. 
Mussens  Limited 
Western  Wheeled  Scraper  Co. 

Revolving  Stone  Screens 

Goodwin,  Barsby  &  Company 
Greening  Wire  Co.,  B. 
Jenckes  Machine  Company 

Roof  Glazing 

Hope  &  Sons,  Henry 


Rooting  Material 

Asbestos  Mfg.  Company 
I'.iid  &  Son 

Can.  II.  W.  Johns-Manville  Co., 
Ltd. 

Can.  Supply  &  Contracting  Co. 
Noble,  Oaience  W. 
Patcrson  Mfg.  Co. 
Pedlar  People  Limited 


Safes  and  Valuts 
Taylor,  J.  &  J. 

Sand  and  Gravel 

York  Sand  and  Gravel  Co. 


Screens 

Canada  Wire  &  Iron  Goods  Co. 
Goodwin,  Liarsby  &  Company 
Greening  Wire  Mfg.  Co.,  15. 


-  Sewer  Pipe 

Biitnell  &  Company 
Canada  Iron  Corporation 
Dominion  Sewer  Pipe  Co. 
Gartshore  Thomson  Pipe  Co. 
National  Iron  Works 
Ontario  Lime  Co.,  Ltd. 
Ontaiio  Sewer  - Pipe  Co. 
Smyth  &  Ryan 
Standard  Clay  Products  Ltd. 

Sewer  Trenching 

Lecky  &  Collis 


Shovels  (Steam) 

Browning  Company 

Beatty  &  Sons,  M. 

Canadian  Allis-Chalmers,  Ltd. 

Canadian  Equipment  Co. 

Hopkins  &  Co.,  F.  H. 

Montreal  Locomotive  Works 

Mussens  Limited 

Rock  &  Power  Machinery,  Ltd. 

Thew  Automatic  Shovel  Co. 

Skylights 

Hope  &  Sons,  Henry 

Smoke  Stacks 

Chicago  Bridge  &  Iron  Works 
DesMoines  Bridge  &  Iron  Co. 
Hamilton  Mfg.  Co.,  Wm. 
MacKinnon,  Holmes. &  Co. 
Manitoba  Bridge  &  Iron  Works 
Eittsburgh-DesMoines  Steel  Co. 


Sprinkler  Systems 
Keiths  Limited 


Steam  Apparatus  and  Specialties 

Canadian  Buffalo  Forge  Co. 
Pittsburgh  Valve,  Foundry  and 

Construction  Company 
Sheldons  Limited 


Steam  Engines 

Sturtevant  Co.  of  Can.  Ltd.,  B.  F. 


Steam  Turbines 

Canadian  Allis-Chalmers,  Ltd. 
McDougall  Caledonian  Iron  Wks. 
Sturtevant  Co.  of  Can.  Ltd.,  B.  F. 


Steel  Bars 

Burlington  Steel  Company 
Dominion  Iron  &  Steel  Co. 
Hopkins  &  Co.,  F.  H. 
Steel  &  Radiation,  Ltd. 


Steel 

Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 

Steel  Concrete  Sidewalk  Forms. 
Malone  Steel  Concrete  Form  Co. 


Steel  Pipe 

Page-Hersey  Iron  Tube  &  Lead 
Co.,  Ltd. 


Sound  Deadening 

Cabot,  Inc.,  Samuel 
t  ,ni    II.   W.    lohns  Manville  Co., 
Ltd. 


Stains,  Shingles,  Cement  &  Brick 

Cabot,  Inc.,  Samuel 


Stair  Builders 

McGregor  &  Mclntyre 


Steel  Castings 

Electiic  Steel  &  Metals  Co. 


Steel  Sash 

Hope  &  Sons,  Henry 


Stone 

Biitnell  &  Company 
Contractors'  Supply  Company 
Hagersville   Contracting  Co. 
Monison  &  Co.,  T.  A. 
Queenstown  Quarry  Co. 
Rogers  Supply  Company 
Sackville  Freestone  Company 
Smyth  &  Ryan 


Stone  Saws 

Anderson,  Geo. 


Structural  Iron  'and  Steel 

Burlington  Steel  Company 
Canadian  Allis-Chalmers,  Ltd. 
Chicago  Bridge  &  Iron  Works 
DesMoines  Bridge  &  Iron  Co. 
Dominion  Bridge  Company 
Hamilton  Bridge  Works  Co. 
Mackinnon  Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
McGregor  &  Mclntyre 
Pittsburgh-DesMoines  Steel  Co. 
Reid  &  Brown 
Structural  Steel  Company 
Standard  Steel  Construction  Co. 
Toronto  Structural  Steel  Co. 


Submarine  Drills 

Lecky  &  Collis 


Swinging  Gears 

Dake  Engine  Company 


Tanks  and  Stand  Pipes 

Chicago  Bridge  &  Iron  Works 
Goold,  Shapley  &  Muir  Co. 
Hamilton  Mfg.  Co.,  Wm. 
Inglis,  John 
Jenckes  Machine  Co. 
Manitoba  Bridge  &  Iron  Works 
Marsh  &  Hentliorn 
McDougall  Caledonian  Iron  Wks. 
MacKinnon,  Holmes  &  Co. 
Ontaiio  Wind  Eng.  &  Pump  Co. 
Piggott  &  Co.,  Thos. 
Pittsburgh-DesMoines  Steel  Co. 
Vancouver  Wood  Pipe    &  Tank 

Company 
Walsh  Plate  and  Structural  Wks. 


Tarring  Machinery  ' 

Taroads   Syndicate  Ltd. 

Telescopic  Hoists 

Black   Building  Supply  Co. 
Gillis  &  Geogliegan 

Terra  Cotta 

Northwestern  Terra  Cotta  Co. 


Testing  anrl   Inspecting  Bureau 
Hunt  &  Co.,  Robt.  W. 


Tile  Machinery 

SutclifTe,  Speakman  &  Co. 


Towers 

Goold,  Shapley  &  Muir  Co. 


Track  Systems   (Hand,  Power  and 

Electric) 

Brown  Hoisting  Machinery  Co. 

Morris  Crane  &  Hoist  Co.,  Her- 
bert 


Valves 

Canadian  Allis-Chalmers,  Ltd. 
Canada  Iron  Corporation 
Gartsuore-'l  homson  Pipe  Co. 
Golden  Anderson  Valve  Co. 
Kerr  Engine  Company 
Pittsburgli  Valve,  Foundry  & 
Construction  Company 


Ventilating  &  Heating  Apparatus 

Canadian  Buffalo  Forge  Co. 
Canadian  Sirocco  Company 
Sneldons  Limited 
Sturtevant  Co.  of  Can.  Ltd.,  B.  F. 


Varnishes — Insulating 

Standard  Underground  Cable  Co. 
of  Canada,  Ltd. 


Wall  Board 

Bird  &  Son 


Waterproofing 

Cabot  Inc.,  Samuel 
Can.  H.  W.  Jolins-Manville  Co., 
Ltd. 

Can.  Supply  &  Contracting  Co. 
Ceresit  Watei  proofing  Co. 
Trussed  Concrete  Steel  Co. 
Wadsworth  Howland  &  Co.,  Inc. 


Water  Level  Apparatus 

Gent  &  Company 


Water  Softeners  and  Filters 
American  Water  Softener  Co. 
Equipment  &  Supplies,  Limited 
Manitoba  Bridge  &  Iron  Works 

Water  Tapping  Machine 
Mueller  Mfg.  Co.,  H. 

Water  Turbines 

Boving  Company  of  Canada 
Canadian    Allis-Chalmers,  Ltd. 
Hamilton  Mfg.  Co.,  Wm. 
McDougall  Caledonian  Iron  Wks. 


Well  Drilling  Machinery 

Armstrong  Manufacturing  Co. 


Wire  Glass 

Pilkington  Bros. 


Wires  and  Cables 

Canada  Wire  &  Cable  Co. 
Northern  Electric  Company 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 


Wire  Guards  and  Screens 

Canada  Wire  &  Iron  Goods  Co. 
Greening  Wire  Co.,  B. 


Wire  Rope 

Canada  Wire  &  Cable  Co. 
Dominion  Wire  Rope  Co.,  Ltd. 
Greening  Wire  Co.,  B. 
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Standard  Practice 


THE  fact  that  the  building-  shown  below  is  a  large  indus- 
trial building  is  enough  to  certify  that  first-class  archi- 
tectural talent  controlled  its  design  and  construction. 

This  invariably  means  that  the  building-  carries  a  Barrett  Spe- 
cification Root,  as  the  specifying  of  such  roofs  for  permanent 
structures  is  standard  practice  today.  The  reason  is  simple. 

A  Barrett  Specification  Roof  costs  less  than  any  other  per- 
manent roofing  to  build.     It  costs  nothing-  to  maintain. 

The  unit  cost  (i.e.  the  cost  per  foot  per  year  of  service)  is 
about  %  cent — a  lower  figure  than  that  of  any  other  roofing. 

This  means  that  for  the  next  twenty  years  this  roof  will 
probably  give  perfect  service  without  a  cent's  worth  of  care 
or  attention.  Under  favorable  conditions  such  roofs  have 
lasted  thirty  years. 

For  buildings  of  this  type,  therefore,  Barrett  Specification 
Roofs  have  no  substantial  competitor. 

Copies  of  Tlw  Barrett  Specific a /ton  with  roofing  diagrams  sent  free  on 


Special  Note 

We  advise  incorpor- 
ating in  plans  the 
full  wording  of  The 
Harrelt  Specification, 
in  order  to  avoid 
any  misunderstand- 
ing. 

If  any  abbreviated 
form  is  desired,  how- 
ever,    the  following 

is  suggested: 

ROOFING  —  Shall 
be  a  Barrett  Specifi- 
cation Roof  laid  as 
directed  in  piinted 
Specification,  revised 
August  15,  1011, 
using  the  materials 
specified  and  subject 
to  the  inspection  re- 
quirement. 


request. 


THE  PATERSON  MFG.  CO.,  Limited 


Montrenl 


Toronto 


Winnipeg 


'  imi  ouvpr 


St.  John,  N.  B. 


Halifax.  N.  S. 


Sydney,  N.  S. 


Harris  Abattoir  Co  .  Ltd..  Toronto, Ont 

Arch.  :  [).  I.  DavtoCo.,  Chlcaao.  III. 
Roofer*:  Forties  Roofing  Co.,  Toronto.  Ont. 


1 
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ALPHABETICAL  LIST  OF  ADVERTISERS 


Aikenhead  Architectural  Metal  Works   70 

Aikenhead  Hardware  Company  

Alabastine  Hardmortar  Company   74 

Albert  Manufacturing  Company   

American  Enameled  Brick  &  Tile  Co   83 

Amoricsn  Hoist  &   derrick  Co   2 

American  Water  Softener  Company    76 

Anderson  &  Co.,  Limited,  George  

Anglins  Limited   84 

Ai  Millions'    Manufacturing   Co   23 

Asphalt  *  Supply  Company   24 

Ault  &  Wiborg  Company   77 


Beatty  &  Sons,  Limited,  M   67 

Bechteis  Limited  

Berlin  Mills  Company  

Black  Building  Supply  Company   12 

Moving  Company  of  Canada   7 

Bowman  &  Connor   84 

Bradford  Pressed  Brick  Company    69 

Brcmner  Limited,  Alex   78 

Britnell  &  Company,  Limited   77 

Brown  Hoisting  Machinery  Company  

Browning  Company  

Burlington  Steel  Company  


Cabot,  Incorporated,  Samuel   76 

Canada  Crushed  Stone  Corporation   

Canada  Iron  Corporation  Limited   79 

Canada  Wire  &  Cable  Company   78. 

Canada  Wire  &  Iron  Goods  Company   75 

Canadian  Allis-Chalmers   SO 

Canadian  Bridge  Company   85 

Canadian   Buffalo   Forge   Company    80 

Canadian  Consolidated  Rubber  Co   3 

Canadian   Equipment  Co  

Canadian   Ingersoll-Rand   Company    64 

Canadian   H.    W.   Johns-Manville   Co.,   Ltd.  27 

Canadian  Locomotive  Company   11 

Canadian  Office  School  Furniture  Co  

Canadian  Pipe  Company,  Limited  

Canadian  Sirocco  Company   78 

Canadian  Stewart  Company   24 

Cape  &  Company,  Ltd.,  E.  G.  M   84 

Cement  Gun  Company      28 

Ceresit  Waterproofing  Company  

Chelsea  Elevator  Company   78 

Chicago  Bridge  &  Iron  Works   75 

Chipman  &  Power  . . .    84 

Conduits  Company,  Limited   79 

Consolidated  Plate  Glass  Company    86 

Cook,  A.  D.     68 

Crossley  Machine  Company   70 


Dake  Engine  Company   79 

Dennis  Wire  &  Iron  -Works  Company  

Deere  Plow  Company,  John   27 

DesMoines  Bridge  &  Iron  Co   82 

Dickson  Bridge  Works   82 

Dietrich,  Limited  

Dillon  Co.,  W.  E   65 

Dominion  Belting  Company  

Dominion  Bridge  Company   

Dominion  Concrete  Company   77 

Dominion  Engineering  &  Inspection  Co.  ...  84 

Dominion  Iron  &  Steel  Company   67 

Dominion   Lime  Company  

Dominion  Paint  Works  

Dominion  Sewer  Pipe  Company   20 


Gait  Engineering  Company,  John   84 

Gartshore,  John  J   68 

Gartshore-Thompson  Pipe  &  Foundry  Co.  .  .  83 

Gent  &  Company   26 

Gillis,&  Geoghegan   12 

Goodwin  Barsby  &  Company  

Goodyear  Tire  &   Rubber  Co  

Goold,  Shapley  &  Muir  Company   71 

Greening  Wire  &  Mfg.  Company   8 


Hagcrsville  Contracting  Company    13 

Hamilton  Bridge  Works  Co   81 

Hamilton  Mfg.  Company,  Win   86 

Hamilton,  S.  W   84 

Harbour  Brick  Company  

Heinicke  Company,  H.   R   81 

Hepburn,  John  TV,  Limited   25 

Hope  &  Son  of  Canada,   Ltd.,   Henry  .... 

Hopkins  &  Company,  F.  H                         ...  88 

Hull  Iron  &  Steel  Foundries  

Hunt  &  Company,  Robert  W                         ..  84 

Hydraulic  Press  Brick  Company  


Inglis  Company,  John   61 

Interprovincial   Brick  Company    15 


lenckes   Machine  Company 


Keiths  Limited  

Kerr  Engine  Company,  Limited 


20 


Laurie  Company,  E   77 

Laurie  &  Lamb   78 

Lea,  R.  S   84 

Lecky  &  Collis   19 

Lightfoot,   Stanley    84 

London  Concrete  Machinery  Company   ....  11 

Luxfer  Prism  Company   7 


MacKinnon  Holmes  &  Company  

Malone  Steel  Concrete  Form  Lo   20 

Maloney,  John   79 

Manitoba    Bridge    Works  Co  

Maritime  Bridge  Company   85 

Marsh  &  Henthorn,  Limited   62 

McDougall,  Geo.  K.   84 

McDougall  Caledonian  Iron  Works  Co.    ...  72 

McGregor  &  Mclntyre   85 

McKinnon  Chain  Company    71 

McNally  &  Company,  W   79 

Meadows,  George  B   71 

Metallic  Roofing  Company   71 

Miller  &  Company,  Geo.  M   84 

Mills  Bros.   ...  ,   27 

Montreal  Locomotive  Works,  Limited   74 

Morris  Machine  Works   22 

Morris  Crane  &  Hoist  Co.,  Herbert   8 

Morrison  &  Company,  T.  A   8. 

Mueller  Mfg.  Company,  H  

Mussens    Limited    4  5 


Ontario  Asphalt  Block  Co.,  Ltd   81 

Ontario  Sewer  Pipe  Lompan    21 

Orpen  Conduit  Company   9 

Oakley  &  Son,  Geo   63 

Pacific  Coast  Pipe  Company   68 

Page-Hersey  Company   82 

Page  Wire  Fence  Company   27-62 

Palerson  Manufacturing  Company   17 

Pedlar  People  

Pilkington  Bros   lo 

Piggott  &  Company,  Limited,  Thos   68 

Pittsburgh-DesMoines  Steel  Co.    82 

Pittsburgh    Valve,    Foundry   &  Construction 

Company   75 

Power  &  Son  

Pullar  Company,  H.  B   S4 


(Jueenstown    Quarry  Company 


Radigan,  John  

Railway  &  Contractors  Supply  Co   73 

Reid  &  Brown   £4 

Ric-wiL  Underground  Pipe  Covering  Co.  .'. 

R.  I.  W.  Damp  Resisting  Paint  Co   25 

Rogers  Supply  Company   22 

Royce  Limited  

Russel  Shale  Bricks  ...   .  '.   "  [  gl 

Sackville  Freestone  Company   72 

Sarnia  Metal  Products  Co  

Sheldons  Limited   65 

Simplex  Construction  Company  

Smart-Turner  Machine  Company   1 

Smyth  &  Ryan  °  74 

Standard  Clay  Products  Limited   21 

Standard  Steel  Construction  Co   83 

Standard  Underground  Cable  Co.  of  Canada  65 

Standard  White  Lime  Company   68 

Stanley  &  Company,  W.  F                         . . .  82 

Steel  &  Radiation  \[  84 

Stinson-Reeb  Builders'  Supply  Co.  28 

Storey  Pump  &  Equipment  Co   22 

Structural  Steel  Company                             '  83 

Sturtevant  Co.  of  Canada,  Ltd.,  B.  F   69 

Sudbury  Construction  Co  '  22 

Sun  Brick  Company  

Sutcliffe  Speakman  &  Company  

Taroads  Syndicate  Limited    73 

Taylor,  J.  &  J   75 

I  hew  Automatic  Shovel  Co   2il 

Toronto  Plate  Glass  Importing  Co  

Toronto  Structural  Steel  Company   S3 

Trussed  Concrete  Steel  Company   22 

Turnbull  Elevator  Company  

Tyrell,  H.  G  , .  S4 


United  States  Cast  Iron  Pipe  Company   ....  9 


Vancouver  Wood  Pipe  &  Tank  Company  .  .  88 
verMehr  Engineering  Co.,  John   75 


Electric  Steel  &  Metal  Company 

Estey  Bros  

Excelsior  Plate  Glass  Company 


Feather  and  Roadhouse   24 


Napanee  Iron  Works   19 

National    Builders    Supply    &    Enamel  Con- 
crete Brick  Company  

National  Concrete  Mfg.  Co   14 

National  Iron  Works  Limited   79 

Neptune  Meter  Company   85 

Noble,  Clarence  W   ..  10 

Northern  Electric  Company   87 

Northwestern  Terra  Cotta  Company  

Nova  Scotia  Steel  &  Coal  Co  


Wadsworth  Howland  &  Co.,  Inc  

Warren  Foundry  &  Machine  Co   13 

Wells  &  Gray   24 

Woodhouse  Chain  Works   IS 


York  Sand  &  Gravel  Company   74 


Our  advertisers  represent  the  most  progressive  manufacturers  and  dealers.  Make 
your  purchases  of  them.   Give  your  business  to  the  man  who  is  enterprise 
ing  enough  to  spend  money  and  time  to  get  in  touch  with  you. 
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NAPANEE 


Rock 

Hoisting  Engines 
Vertical  Boilers 
Derrick  Fittings 

Are  giving  satisfaction  on  some  of  the  biggest  contracts 
in  Canada  to-day  because  they  include  the  best 


DESIGN 


MATERIALS 


WORKMANSHIP 


PRIESTMAN 

CRABS  and  CLAMSHELLS 

Are  used  by  27  Governments 
and    many  contractors 
all  over  the  world. 


SAND 


AND 


17  Types  illustrated 
and  200  Sizes  listed 
in    the  Priestman 

Catalogue. 


GRAVEL 

Operators  should  investigate  the 

Negley 
Patent  Excavator 

The  most  simple,  efficient, 
and  economical  machine 
for  digging  and  loading 
sand  and  gravel  whether 
dry  or  tinder  water. 


Lecky  &  Collis,  Limited,  Napanee,  Ontario 

43  Scott  Street,  TORONTO  49  Beaver  Hall  Hill,  MONTREAL 


to 
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Malone  "Complete  Finish" 
Steel  Concrete  Sidewalk  Forms 

Eliminate  lumber  costs,  reduce  labor  expense.  Continuous 
and  complete  operation  in  furnishing,  removing  and  replacing. 
Adaptable  to  any  surface  conditions.  Adjustable  to  any 
width.  Indestructible  and  independent  of  any  weather 
conditions. 

THE  MALONE  STEEL  CONCRETE  FORM  CO. 

Canadian  Representative  : 

A.  E.  Patton,     77  Somerville  Ave.,  Montreal 

Write  for  price*  and  particulars. 


SWANSEA 

Salt  Glazed  and  Vitrified 

SEWER  PIPES 


True  to  Size. 
Impervious  to  Water. 

Sizes  mannfactnred  and  al- 
ways in  stock  4  in.  to  24  in. 


Ask  for  Price  List 
and  Discounts. 


also 

Chimney  Tops 
Flue  Linings 
Wall  Coping 
Culvert  Pipe 
Inverts 

Telephone  (Toronto  Connection) 
Park  1809 


The  Dominion  Sewer  Pipe  Co. 

(The  Independent  Co.)  Limited 

SWANSEA  (near  Toronto) 


The  Thew  Steam  Shovel  Will  Save  You  Time,  Trouble  and  Money 


Type  O  Thew  on  Road  Grading 


The  use  of  a  Thew  Automatic  Steam  Shovel 
will  effect  an  immense  saving  in  labor. 

The  output  is  limited  only  by  the  facilities 
provide-d  to  cart  it  away. 

The  Type  O  Thew  shown  in  the  cut  loaded 
1,965  cu.  yds.  in  7  ten-hour  days. 

Another  Type  O  Thew  in  a  6  ft.  cut  averaged 
578  cu.  yds.  during  the  month  of  April. 

Another  Type  O  Thew  in  a  gravel  pit  loaded 
5,182  cu.  yds.  in  7%  ten-hour  days — an  average 
of  76  cu.  yds.  per  hour. 

Another  Type  O  in  a  15-inch  cut  averaged 
314  lineal  feet,  amounting  to  292  cu.  yds.  per 
9-hour  day  for  23  days. 

Another  Type  O  in  a  10-inch  cut  excavated 
1,788  lineal  feet  in  6  ten-hour  days — amount- 
ing to  1,455  cu.  yds. — an  average  of  242  cu. 
yds.  per  10-hour  day. 

USE  A  THEW— IT  PAYS. 

Write  for  Catalogue  and  Full  Information. 


The  Thew  Automatic  Shovel  Company,     -     Lorain,  Ohio 
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Town  and  City  Sewers 

In  our  salt  glazed  vitrified  sewer  pipe  we  offer  the  highest  type  of 
sewer  material.  Pipe  of  our  manufacture  have  been  used  in  practically 
every  city  in  Canada.     Highly  glazed  and  perfectly  vitrified. 

If  you  are  contemplating  sewer  construction  we  can  quote  you  some 
attractive  prices.     We  also  make  all  classes  of  fire  clay  goods. 

Prompt  shipment  on  all  orders. 

"MADE  IN  CANADA  " 

Standard  Clay  Products  Limited 

three  sewer  pipe  factories  :    St.  Johns,  P.  Q.,  and  New  Glasgow,  N.  S. 

ALSO  FIRE  CLAY  FACTORY  AT  ST.   JOHNS,    P.  Q. 


Mimico  Sewer  Pipe 

VITRIFIED  AND  SALT-GLAZED 

IS, 

By  Actual  Tests  Made  This  Year  in  Kansas  City,  Mo., 

The  Superior  of  Nearly  Every  Brand  of  Sewer  Pipe 

Made  on  This  Continent 

It  is  something  to  know  that  you  are  not  making  a  sacrifice  for  sentiment's  sake  when 
purchasing  sewer  pipe 

MADE  IN  CANADA 

^  Oil  are  getting  an  article  that  stands  a  20' ,  stronger  test  in  all  departments  than  t he  average 
of  26  different  .American  makes. 

WAR  CONDITIONS 

llave  caused  our  ^  mikcc  Cousins  to  court  this  market  strongU.    They  make  "pretty"  ware 
but, — well,  sewer  pipe  is  neither  hought  nor  sold  for  mantle-piece  decorations 

You  Get  the  STRONGEST  PIPE  and  the  QUICKEST  SERVICE  from 

The  Ontario  Sewer  Pipe  Company,  Limited 

MIMICO,      -  ONT. 


t  i 
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CRUSHED  STONE 

Prompt  Delivery 

Rogers  Supply  Company,  Limited 

28  King  St.  W.  TORONTO 


Morris  Split  Shell  Pumps 

For  motor  or  steam  turbine  drive, 
are  very  popular  with  pump  users 
due  to  their  efficiency  and  accessi- 
bility. 

We  also  build  the  well  known 
MORRIS  SAND  AND  CONTRACTORS' 
PUMPS 

Morris  Machine  Works 

BALDWINSV1LLE,  N.Y. 

Canadian  Sales  Agents 
Storey  Pump  &  Equipment  Co.,  Limited.,   Toronto,  Ont. 


OF  REINFORCED  CONCRETE 


Concrete 
Finishes 

Water- 

proofing 

Pastes 


STEEL  FLORETYLE 

FOR  LONG  SPAN  CONSTRUCTION 

Trussed  Concrete  Steel  Co. 

of  Canada  Limited 

Head  Offices  and  Works:     Walkerville,  Ont. 

Branches  Everywhere 


TH  li 
(iiVHROlf 


$45.  GARROW 

Contractors'  Acetylene 
Flare  Light 

The  great  feature  of  this  new 
light  is  strength  and  simplicity. 
The  light  is  constructed  of  steel 
assembled  by  the  Oxyacetylene 
Welding  Process  and  consists 
of  three  parts.  It  is  made  to 
stand  the  roughest  handling  by 
unskilled  labor  without  injury. 
A  distinct  advantage  of  the 
Garrow  Light  is  its  use  in  con- 
fined places,  such  as  tunnels, 
mines,  etc.,  without  any  danger 
from  escaping  gas.  The  Gar- 
row  Light  entirely  eliminates 
the  danger  of  gas  being  gener- 
ated faster  than  the  burner  will 
consume  it,  by  means  of  the  pat- 
ented by-pass  chamber  which 
conducts  excess  gas  to  the  pat- 
ented double  burner  and  ignites 
it  at  the  main  flame. 

$45.00  F.  O.  B.  Sudbury 

The 

Sudbury  Construction  & 
Machinery  Co.,  Ltd. 
Sudbury,  Ont. 
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Which  is  the 
Cheaper 

and  Better  Way? 


6  small  bench  shots  like  this — each  one 
stopping  work  of  the  steam  shovels,  dinky 
engine  crews  and  cars — and  laborers. 


rmstfon 

mAsnioiiDmLis 

BUILT  FOR  SERVICE  SINCE  IB67 


0  |f"       One  big  face  blast  —one  stop  for  shovels, 
engine  crews  and  cars  as  done  by 

Special  Blast  Hole 
Cable  Drills 


A  FEW  WORDS  ON  BLAST  HOLE  DRILLING 


Economical  blast  hole  drilling  Is  a  matter  of  getting  the  great- 
est  footage  of  hole  drilled  in  the  shortest  time  with  the  least 
possible  coot.    The  blow  of  the  falling  string  of  tools  Is  the  real 


factor  In  the  case,  and  upon  the  conditions  surrounding  the 
action  of  the  drilling  tools  depends  the  economy  of  the  proc  ess. 
With  a  given  weight  of  tools,  the  speed  of  drilling  depends  upon 
the  length  of  the  stroke,  to  be  more  exact,  the  actual  height  of 
drop  of  the  tools,  and  the  number  of  strokes  per  minute  which 
can  be  freely  made.  These  two  conditions  are  vital  to  rapid 
and  efficient  blast  hole  drilling  and  are  made  nearly  100  per  cent 
efficient  In  the  "Special  Armstrong  lilast  Hole  Drill." 
This  is  how  wo  do  it: 

The  "Special  Armstrong  Blast  Hole  Drill"  embodies  an  Im- 
portant featuro  of  design  not  found  in  any  other  type  of  cable 
drill  made  today,  which  makes  possible  tho  wonderful  records 
which  It  !•  achieving  In  quarries  throughout  the  country.  The 
obovo  mentioned  Improvement  lies  in  tile  straight  crank  motion 
if  tho  spudding  beam  and  tho  proper  location  of  the  spudding 
sheave.  It  eliminates  tho  "whipping"  of  tho  cable,  it  Increases 
tho  lift  of  tho  tools  on  each  stroke  and  makes  possible  n  greater 
number  of  strokes  per  minute  for  n  given  crank  throw  and 
gives  an  absolutely  free  drop  to  tho  tools.  In  other  words.  It 
makes  more  efficient  tho  two  conditions  which  are  required  for 
rapid  drilling,  tho  greatest  number  of  powerful  blows;  In  other 
words,  tho  maximum  foot  pounds  of  energy  delivered  at  tho 
bottom  of  tho  hole,  within  a  time  limit. 

We  can  prove  with  authorltatlvo  records  covering  In  detail 
periods  of  six  months'  duration  that  tho  Increased  efficiency  of 
tho  Special  Armstrong  Blast  Hole  Dilll  Is  from  4U  to  50  per 
cent  over  similar  sized  cnl>lo  drills  of  other  makes. 

Fundamentally  and  finally,  this  machine  Is  built  for  ULAST 
HOLB  purposes  only.  It  Is  not  a  well  drill.  \\  edo  not  furnish 
It  lor  any  other  purpose  than  drilling  blast  holes.  Let  us  know 
your  conditions  and  wo  absolutely  gnaram  an  incroused  footago 
per  day  or  over  A  long  period  at  a  lower  cost. 

Wrlto  for  Bulletin  s.  giving  data  and  records,  and  let  us  have 
an  oppoi (unity  to  prove  our  case. 

ARMSTRONG  MFG.  CO. 

Waterloo,  Iowa,  U.  S.  A. 


iMMn  Mini  i  vpofi  <>ffit«* 

17  llttiirry  IMara 
New  York  City 

<   »  Iliaiuh  l»Hnl 


WcMcrn  Pmnrh 
Jrtl  anil  Nan  IVtlio  Street* 
I  M  Angrlp*.  C«l- 
J.  Saskatoon,  Sa«k 


M 
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WELLS  and  GRAY.  LIMITED 

Engineers  and  Contractors 

Buildings  and  Construction  Work 

OF  ALL  KINDS 

Reinforced  Concrete  a  Specialty 

Write  us  for  pieliminary  plans, 
estimates  and  photos  of  our  work. 

247  Confederation  Life  Building,  TORONTO,  ONT. 


RIVETED  TANKS 

RIVETED  PIPES 

PONTOONS 

and  other  similar  works 

Manufactured  by 

Canadian  Stewart  Co.,  L  imited 

TORONTO 


XICAN 


PHALT 


Delivered  to  meet  the  specifications  of  the  American  Society 
for  Municipal  Improvements,  the  Association  for  Standardizing 
Paving  Specifications  or  any  other  standard  specifications 

Purchase  MEXICAN  EAGLE  ASPHALT  because: 


]  — It  is  more  cementitious  than  other  asphalts. 

2 —  Water  will  not  readily  injure  it. 

3—  Exposure  to  sun  and  air  will  not  cause  its  deterioration. 

4 —  It  has  great  cohesive  strength. 

5 —  It  is  more  ductile  and  flexible  than  other  asphalts. 

6 —  Shocks  will  not  crack  it.    It  is  very  malleable. 

7 —  We  will  supply  asphalt  having  the  proper  penetration 


for  your  needs. 

8 —  It  is  best  adapted  to  Canada's  climate — will  not  mark 
in  hot  weather— nor  are  snow  or  ice  likely  to  crack  it 

9 —  It  has  over  99  per  cent,  bitumen.    Purest  on  the 
market — therefore  free  from  deleterious  matter. 

10—  It  is  so  constituted  that  it  will  not  be  injured  by  theheat 
necessarily  applied  to  melt  it  for  paving  operation. 


Samples,  prices,  analyses,  etc.,  on  request 


The  Asphalt  and  Supply  Co.,  Limited 

Sole  Canadian  Agents  for  the  Mexican  Eagle  Oil  Co.  Limited 

103-107  Board  of  Trade  Building      ::  MONTREAL 


STANDARD  FIRE-PROOF  DOORS 

INSPECTED  AND  LABELLED  UNDER  THE  DIRECTION  OF  THE  UNDERWRITERS'  LABORATOR- 
IES (INC.) 

SHEET  MKTAL  WORKERS.  SKYLTGHTS,  CORNICES  AND  WINDOWS. 
LET  US  ESTIMATE  ON  YOUR  NEXT  REQUIREMENTS. 

ALL  OUR  DOORS  AND  HARDWARE  ARE  LABELLED  BY  THE  UNDERWRITERS. 

FEATHER  &  ROADHOUSE  sheet  metal  workers 

Phone  Adelaide  2377     5  28  FRONT  STREET  WEST,  TORONTO 
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LIQUID  KONKERIT 

A  decorative  and  damp-proof  compound  for  application  on  Cement, 
Concrete,  Brick  or  Stone  Walls,  above  grade  level.  Also  used  on  in- 
terior of  such  walls  as  a  Finish  Coat,  or  as  a  Priming  Coat  for 
Enamels  or  Oil  Paints. 

A  LIQUID  CEMENT 

in  colors,  which  fills  the  pores  of  the  surface  to  which  it  is  applied 
and  effectually  prevents  the  penetration  of  dampness. 


Write  for  Color  Card  and  Full  Information. 
"MADE  IN  CANADA"  BY 

"R.I.W."  DAMP  RESISTING  PAINT  CO. 

To.  h  Broii.    Est.  18481 

Office   202  Mail  Bldg.,  TORONTO.  Factory- OAKVILLE,  ONT. 

-DISTRIBUTORS- 

Western  Paint  Co..  WINNIPEG. 
Can.  Equipment  &  Supply  Co..  Limited.  CALGARY  &  EDMONTON 


Black  Building  Supply  Co..  Limited.  TORONTO. 
Dartnell.  Limited,  MONTREAL. 


HEPBURN 

Scotch  Derrick 

All  Standard  Size* 
in  Stock 
from  1  2  Ton 
upward* 


John   T.  Hepburn 

18  to  60  Van  Home  St., 
TORONTO,  CANADA 

We  build  all  kinds  of  Cranes  for 


HAND  POWER 
ELECTRIC  POWER 
STEAM  POWER 

Brickmaking  Machinery 


Complete  Outfits  for 
Brickmakers 


REPAIRS 
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CAM 
RECORDERS 

For  recording  the  quantity  of 
water  or  sewage  flowing  over 
a  sill  or  through  a  notch.  A 
strong,  reliable  instrument,  not 
liable  to  derangement,  and  of 
the  best  manufacture  and  finish. 
Easily  installed  because  no  ela- 
borate levelling  is  required. 

Send  for  Book  No.  6 

which  contains  fullest  informa- 
tion about  all  classes  of  Water 
Level  Apparatus. 

GENT  &  CO.,  Ltd. 

Leicester,  England 


KERR 

Gate  Valves 

and 

Fire  Hydrants 

"MADE  IN  CANADA" 


This  Plant  is  devoted  entirely  to  the  manufacture 
of  Val  ves  and  Hydrants  of  approved  quality  and 
design. 

Now  is  the  Time 

to  show  your  patriotism,  and  prove  to  yourself  and 
others  that  KERR  valves  and  hydrants  are  equal 
in  quality  and  workmanship,  to  any  made  elsewhere. 

Break  the  Habit 

of  buying  foreign  made  valves  and  hydrants,  and 
get  acquainted  with  our  goods,  which  you  have 
perhaps  imagined  were  not  quite  equal  to  the  for- 
eign made  article. 

Remember 

that  every  dollar  spent  in  Canada  for  Canadian  made 
goods,  is  a  contribution  towards  renewal  of  prosperous 
times,  and  the  support  of  Canadian  workmen  and  institu- 
tions. 

When  you  spend  the  dollar  with  us  you  get  full  value 
in  return. 

Write  for  our  Catalogue  No.  5. 

The  Kerr  Engine  Co.,  Limited 

WALKERVILLE,  ONTARIO 
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The  Last  Ten  Dollars 


in  a  dump  wagon  is  the  best  part  of  its 
price.  When  we  chose  the  Watson  Wagon 
we  selected  the  highest  priced  dump  wagon 
of  the  lot.  You  get  exactly  what  you  pay 
for  in  this  world,  and  although  other  wagons 
can  be  bought  for  less  we  wanted  the  best 
so  that  we  could  go  back  to  our  customers 
with  a  clear  conscience. 

John  Deere  Plow  Co.  of  Weiiand,  Ltd. 

77-79  Jarvis  St.,  Toronto,  Ont. 


PAGB 
CONCRETE 
REINFORCEMENT 


IN  FLAT  SHEETS 


■OB)- 


Can  bm  supplied  in  roll 
if  pr«f«rr«d 


For  Concrete  Road  Pavement, 
Walks,  Building  Floors,  Etc. 

Wc  ;irc  the  origin, itors  of  this  wire  reinforcement 
in  flat  iheets,  and  it  is  coming  into  universal  use 
wherever  Introduced.  We  have  supplied  many  car- 
loads of  it  this  past  season. 

The  standard  mesh  for  road  pavement  is  <>  x  12 
inches;  for  bridge*  and  building  floors,  the  standard 
is  .'J  x  f>  inches.  Also  other  meshes  .is  de  sired  All 
sheets  4  feel  wide,  and  any  length  specified  that  can 
he  loaded  in  cars 

SMBpMI  will  l>r  »rnl   upon  rr<|umt. 

W  I  iImi  Mipply  Iron  I'fiui  v  lire  I  «i.i|X  •.  Office  U  in 
tti.il  .in. I  .ill  kln.U  e.f  lt.nl. Un Win   .nut  I   U..ik 

The  Page  Wire  Fence  Co.,  Limited 


IH. IT 

11.17  KlnuSi  U  rORONTO 

.11  ,  Notn  D.um-  SI  W  .  Mi  IN  I  Rl  \l 


la 


s,  *  hurch  si   tt  \i  ki  in  11  1  1 
■»  D...  k  si    si   IOHN  s  11 


Tenants  in  these 
apartments  enjoy 
the  quiet  privacy 
of  a  country 
home  because 
their  rooms  are 
sound-deadened 

•.I  Colonial  Apartments,  Kansas  City.  Mo. 

Wlin  Keystone  Hair  Insulator  used  for  sound 

deadening.    E.  P.  Madorie.  Archt. 

Keystone  Hair  Insulator 

No  annoying  noises  when  floors  and  walls  are 
insulated  against  sound  with  Keystone! 

The  thick  cushion  of  specially  treated  cattle 
'hair,  stitched  between  two  layers  of  heavy  sheath- 
ing paper,  absorbs  all  sound,  muffling  all  vibrations 
and  reverberations. 

Furthermore,  Keystone  insulates  against  heat, 
cold,  and  dampness.  Cleansed  and  treated  by  a 
special  process  that  makes  it  vermin-proof. 

Write  our  nearest  Branch  for  "Keystone  Hair 
Insulator"  Booklet. 

THE  CANADIAN 
H.  W.  JOHNS-MAN VILLE  CO.,  Limited 

Manufacturers  of  Asbestos  Roofings;  Stucco;  Pipe  Coverings; 
Cold  Storage  Insulation;  Waterproofing;  Sanitary  Specialties; 
Acoustical  Correction;  Cork  Tiling;  Etc. 

TORONTO  MONTREAL  WINNIPEG  VANCOUVER 

3592 


SPEAKS 
FOR 
ITSELF 

to  the  contractor  who 
wants  to  save  on  his 
paj  roll. 

The 

LAURENT- 
CHERRY 

CAPSTAN 
PULLEY  BLOCK 

Slack  taken  up  on 

w  inding  drum, 
.lust  like  a  I  loistinj* 

One  man  liftlntf  1800  lb.  r?  • 

,  t*Hng.  hntftne. 

Three  Size* 

Nil  J  llliM-U.     or  '<  In.  Hope,  W<<lirM  .1  lbn.,  Ciipnrlly  1, -ton   '>.•'•*• 

No.  1  Block,  S-ln  Hope.  Woltfht  II  Him..  Capacity  K-ton  11.10 

No.  II  llliick.     or  v,  In.  Ilopo,  Weight  27  IIih..  Cnpnrlty  2  toil"*      17. mi 

All  prices  f.o.b.  Toronto 

MILLS  BROTHERS 

Suit*  Cwi.nli.in  Vijmtft  .iml  l>Ktrihulor5 

2  1  5  Ryrie  BUIr.  Toronto,  Canada 


j8 
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Medusa  Waterproofing 


Medusa  used  in  Y.  M.  C.  A.  SWIMMING  POOL, 
Port  Arthur,  Ont. 


J_JERE  is  another  striking   example  of 
the  complete  waterproofness  of  con- 
crete treated  with  Medusa  Waterproofing. 

This  efficient  compound  is  mixed  in 
with  the  dry  cement  on  the  job.  It  is 
a  water  repelling  powder  of  fine  texture 
which  fills  all  the  voids  in  the  concrete 
and  renders  it  permanently  and  absolute- 
ly waterproof. 

Write  for  free  sample  and  prices. 


Stinson-Reeb  Builders'  Supply  Co.,  Limited 

9th  Floor,  Read  BIdg.,  45  St.  Alexander  St.,  MONTREAL,  QUE. 


"Gunite"-  Coated 
Steel  Girders 


(ement  -  (un^ 


The  steel  bridge  gir- 
ders illustrated  were  firs! 
covered  with  reinforcing 
wire  and  then  coated 
with  "Gunite"  1  5  miles 
from  their  destination. 
They  were  loaded  on 
cars,  transported  to  their 
point  of  erection  and 
swung  into  place  with- 
out injury  to  the  coating. 

"  Gunite  "  rendered 
these  girders  permanent- 
ly proof  against  corro- 
sion. 

Write  for  the  book- 
let that  tells  about  the 
Cement-Gun. 


Cement-Gun  Company,  Inc.  -  New  York,  N.Y. 
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Published  Each  Wednesday  By 

hugh  c.  Maclean,  limited 

HUGH  C.  MacLEAN,  Winnipeg,  President. 
THOMAS  S.  YOUNG,  General  Manager. 
HEAD  OFFICE  -  347  Adelaide  Street  West,  TORONTO 
Telephone  A.  2700 


MONTREAL  -  Telephone  Main  2299  -  119  Board  of  Trade 
WINNIPEG  -  Telephone  Garry  856  -  302  Travellers'  Bldg. 
VANCOUVER  -  Tel.  Seymour  2013  -  Hutchison  Block 
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CHICAGO  -  Tel.  Central  6403  -  1155  Peoples  Gas  Building 
LONDON,  ENG.  3  Regent  Street,  S.W. 
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Canada  and  Great  Britain,  $2.00.    U.  S.  and  Foreign,  $3.00. 

Single  copies  10  cents  , 
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The  Toronto  Technical  School 

OF  the  many  descriptive  building  articles  which 
have  been  published  in  the  Contract  Record 
during  1914,  none  has  been  of  more  general 
interest  than  that  relating  to  the  Central  Tech- 
nical School,  Toronto,  published  in  this  issue.  The 
article  is  devoted  primarily  to  features  of  design  and 
construction,  and  so,  naturally,  it  is  of  particular  in- 
terest to  the  constructor,  but  there  are  outstanding- 
facts  which  concern  the  layman  and  all  identified  with 
municipal  and  other  governing  bodies. 

The  general  aspect  of  this  undertaking  is  not  dis- 
cussed in  the  article  and  so  it  is  fitting  to  make  pass- 
ing mention  of  it  editorially. 

In  this  magnificent  building,  erected  at  a  cost  of 
some  $2,000,000,  Toronto  has  a  standing  monument  to 
progressiveness  and  material  proof  of  an  understand- 
ing of  present-day  requirements.  The  example  is  one 
which  may  well  be  followed,  particularly  in  Western 
Canada,  where  the  facilities  for  technical  education  are 
so  lamentably  few.  At  this  very  time,  when  business 
conditions  are  quiet,  funds  hard  to  obtain,  and  build- 
ing work  slackening,  an  impetus  to  the  activities  of 
many  a  community  throughout  the  country  might  be 
given  by  the  technical  school  movement.  The  erec- 
tion of  a  building  on  the  Toronto  scale  would  not  have 
to  be  considered  in  many  cases  and  in  some  instances 
the  expenditure  might  even  be  reduced  by  a  couple  of 
ciphers.  Funds  may  be  scarce,  but  money  is  always 
obtainable  for  sound  legitimate  projects  that  have  sub- 
stantial backing,  and  contracts  for  such  buildings  could 
not  be  awarded  at  a  better  time  than  the  present.  The 
employment  which  these  undertakings  would  provide 
for  the  working  classes  would  be  a  Godsend  to  the 
country  and  the  advantages  accruing  would  be  far 
more  general  than  in  the  case  of  such  work  as  road 
construction,  where  the  skilled  mechanic  is  either  out 
of  it  or  has  to  join  the  unskilled  ranks  to  earn  a  living. 
The  monument  which  Toronto  is  raising  is  a  perman- 
ent appeal  to  the  country. 

Municipal,  county  and  provincial  bodiew  are  united 
at  the  present  time  in  opposing  unnecessary  expendi- 
ture— and  rightly  so,  but  it  is  not  sufficient  to  be  united 
in  works  of  omission  at  such  a  time  as  this.  The  coun- 
try's present  need  is  for  works  of  commission.  In  all 
the  years  of  Canada's  ascendancy  the  constructional 
interests  have  helped  the  country,  and  they  have  a 
right  to  expect  some  consideration  at  the  hands  of  the 
country  during  a  period  of  temporary  decline. 

In  this  there  is  no  weak-kneed  plea  for  charitable 
offerings;  there  is  a  straight,  independent,  unequivocal 
contention  that  the  approaching  completion  of  the 
Toronto  Technical  School  suggests  a  line  of  activity 
which  would  benefit  every  man  identified  with  con- 
structional work,  benefit  the  public,  benefit  the  coun- 
try and  benefit  the  Empire.  It  it  were  known  through- 
out Great  Britain,  and  Australia,  and  India — in  fact 
all  over  the  world,  that  Canada  had  pioneered  ami 
financed  an  active  policy  of  educational  improvement 
— something  on  a  scale  sufficiently  large  to  attract  at- 
tention— the  effort  would  he  repaid  a  thousand-fold. 

'1  he  chronic  objector  who  condemns  at  sight  even 
thing  that  recalls  the  dollar  sign  will  say  that  the 
schemes  could  not  be  financed  in  the  fust  place  and 
that  the  buildings  could  not  he  manned  and  equipped 
in  the  second.  In  both  cases  he  is  absolutely  wrong, 
The  combined  governments  of  Canada,  united  in  such 
a  purpose,  could  find  millions  as  easily  as  thousands. 
And  by  the  time  the  buildings  were  completed  and 
long  before,  the  country  would  have  experienced  a  re- 
vival second  to  none  in  her  history.  We  have  the  men 
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we  have  the  money,  we  have  the  ships,  and — -which  is 
greater  than  all — we  have  supreme  confidence  in  the 
Empire.  After  Great  Britain  and  her  allies  have  re- 
duced Germany  to  the  national  size  of  Montenegro 
there  will  he  a  Hood  of  immigration  to  Canada  which 
will  revolutionize  the  country's  business.  The  people 
of  Canada  have  great  opportunities  and  Itiis  is  one  of 
them. 

The  general  aspect,  then,  of  the  new  technical 
school  at  Toronto  is  by  no  means  subsidiary  to  that 
which  deals  with  features  of  design  and  construction, 
interesting  though  the  latter  may  be.  A  study  of  the 
Boor  plans  reveals  a  skilled  layout,  which  cannot  fail 
t"  he  suggestive  to  those  who  have  to  do  with  future 
projects  of  this  kind.  The  architectural  symmetry  of 
the  structure,  the  materials  employed,  the  accessibility 
of  the  building,  the  facilities  provided,  the  mechanical 
installation — all  these  things  will  repay  the  construc- 
tional man  if  he  goes  into  them  in  detail.  But  apart 
from  this,  and  above  all  this,  there  is  the  feature  of 
example  which  the  country  should  not  overlook. 


Dominion  Charters  Upheld  by  Privy  Council 

Tl  1  E  recent  decision  of  the  Privy  Council  in  the 
case  of  the  John  Deere  Plow  Company  v. 
Duck,  and  Wharton  v.  The  John  Deere  Plow 
Company,  clears  up,  to  a  very  great  extent, 
a  number  of  uncertainties  which  have  surrounded  the 
matter  of  Dominion  and  Provincial  Companies'  licen- 
ses ever  since  Confederation.  The  chief  result  of  the 
decision  is  the  establishing  of  the  paramount  jurisdic- 
tion of  the  Dominion  over  trade  and  commerce,  mak- 
ing it  definitely  clear  that  a  company  which  has  se- 
cured a  Dominion  charter  may  carry  on  business  in 
the  various  provinces  of  Canada  without  the  necessity 
of  taking  out  anything  in  the  form  of  a  Provincial 
charter.  Manufacturers  and  other  commercial  com- 
panies operating  in  Canada  who  are  well  advised,  will, 
as  a  result,  henceforth  take  out  Dominion  charters  and 
ignore  Provincial  licensing  acts.  In  order  to  under- 
stand the  situation  clearly,  it  is  necessary  to  refer 
briefly  to  the  cases  upon  which  judgment  has  been 
given  by  the  Privy  Council. 

The  John  Deere  Plow  Company  was  incorporated 
under  a  Dominion  charter,  with  head  office  in  Win- 
nipeg, and  authorized  to  carry  on  business  in  agricul- 
tural implements  throughout  Canada.  The  case  of  the 
Company  v.  Duck  was  an  action  for  breach  of  contract 
to  accept  delivery  of  certain  implements  which  Duck 
had  ordered,  but  afterwards  refused  to  take,  alleging 
that  the  Company,  having  no  license  in  British  Col- 
umbia, could  not  proceed  against  him.  The  Company 
claimed  that  its  Dominion  charter  was  all  that  was 
necessary  to  enable  it  to  carry  on  business  in  any  pro- 
vince. The  case  of  Wharton  was  a  friendly  action  ask- 
ing for  injunction  to  restrain  the  Company  from  carry- 
ing on  business  in  British  Columbia,  on  the  ground 
that  such  business  would  be  illegal  because  the  Com- 
pany had  no  Provincial  license.  Both  cases  were  tried 
in  the  Supreme  Court  of  British  Columbia  and  de- 
cided against  the  Company.  Appeal  was  then  taken 
to  the  Privy  Council. 

The  judgment  is  very  sweeping  and  declares  that 
the  clauses  of  the  British  Columbia  Act  under  consider- 
ation are  invalid  because  they  interfere  with  the  powers 
conferred  on  the  Company  by  the  Dominion  Parlia- 
ment, and  with  the  Company's  status  in  the  Courts. 
The  judgment  applies  equally  to  the  extra-Provincial 
licensing  and  registration  acts  in  Ontario,  Manitoba, 


Alberta,  Saskatchewan,  New  Brunswick,  Nova  Scotia 
and  the  Yukon.  The  Act  of  the  Province  of  Quebec 
specifically  excepts  Dominion  companies,  and  is,  there- 
fore, unaffected.  The  Act  of  Prince  Edward  Island 
is  of  a  different  character,  and  is  also  unaffected. 
Briefly,  therefore,  the  situation  is  as  follows : — 
To  do  business  throughout  Canada  a  Dominion 
charter  alone  is  necessary. 

A  Provincial  license  enables  a  company  to  do  busi- 
ness in  the  province  from  which  the  license  is  obtained. 
Whether  a  Provincial  license  enables  a  company  to  do 
business  outside  of  the  province  issuing  the  license, 
is  still  unsettled,  and  is  under  consideration  in  con- 
nection with  a  case  shortly  to  come  before  the  Privy 
Council. 

A  province  can  no  longer  compel  a  company  with 
a  Dominion  charter  to  obtain  a  Provincial  license  or 
to  be  registered  in  the  province  as  conditions  of  exer- 
cising its  powers  or  of  suing  in  the  Courts. 

The  rights  of  the  provinces  to  enact  laws  affecting 
the  general  public  in  the  provinces  and  relating  to  civil 
rights,  or  taxation,  or  administration  of  justice  are  not 
affected. 

The  opinion  of  the  Privy  Council  is  definitely  as- 
certed  in  the  following  references  to  the  provisions 
of  the  British  Columbia  Companies'  act  which  were 
under  discussion : — "Their  Lordships  think  the  legis- 
lation in  question  really  strikes  at  the  capacities  which 
are  natural  and  logical  consequences  of  incorporation 
by  the  Dominion  Government  of  companies  with  other 
than  Provincial  objects." 


The  Part  of  the  Engineer  in  the  Community 

IN  his  Presidential  Address,  delivered  on  December 
3rd,  before  the  Regina  Engineering  Society,  Mr. 
L.  A.  Thornton  (City  Commissioner),  insisted 
that  engineers  should  pay  more  attention  to  the 
draughting  of  legislation  than  they  were  doing.  He 
contended  that  they  should  have  more  to  say  in  regard 
to  the  manner  of  expending  money  on  public  improve- 
ments. Mr.  Thornton  referred  particularly  to  the 
large  amount  of  money  that  had  been  lent  to  Canada 
by  the  Old  Country,  and  showed  how  most  of  this 
money  had  been  spent  upon  constructional  work  which 
had  come  under  the  practical  supervision  of  engineers. 

Tracing  the  history  of  the  city  through  all  its 
changes,  the  speaker  pointed  out  how  such  a  history 
constituted  the  history  of  the  race  which  inhabited  the 
city  and  the  surrounding  country.  In  the  history  of 
civilization,  Babylon  was  one  of  the  earliest  muni- 
cipalities. 

Continuing  to  the  point  of  making  mention  of  cer- 
tain Grecian  and  Roman  cities,  Mr.  Thornton  came 
down  to  the  city  of  to-day,  and  discussed  the  part  of 
the  engineer  in  its  activities.  Engineers  were  inter- 
ested in  practical  work,  and  legislation  of  many  kinds 
might  be  traced  to  their  influence. 

New  York  City's  debt  was  one-third  uf  the  total 
debt  of  the  United  States  Government,  and  more  than 
one-fourth  of  it  had  been  incurred  upon  improvements. 

Mr.  Thornton  discussed  the  commission  form  of 
government,  and  while  commending  it,  qualified  his 
commendation  by  showing  its  dependence  upon  per- 
sonality. 

The  speaker  suggested  that  future  meetings  of  the 
society  should  take  up  for  discussion  such  important 
questions  as  systems  of  taxation  and  forms  of  govern- 
ment. 
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The  Central  Technical  School,  Toronto,  upon  the  completion  of  the  exterior. 


The  Design  and  Construction  of  the  Central 
Technical  School,  Toronto 

T 


E  new  Central  Technical  School  at 
which  is  now  well  advanced  towards  comple- 
tion, contains  features  of  outstanding  interest 
in  regard  to  design  and  construction. 
The  site  is  practically  level  and  takes  up  two  entire 
city  blocks,  measuring  813  ft.  x  300  ft.  The  building 
itself  measures  425  ft.  x  212  ft.  It  occupies  the  centre 
of  the  site,  the  main  elevation  facing  west  on  Lippin- 
cott  street.  The  rear  elevation  overlooks  Borden 
street;  the  north,  Lennox  street;  and  the  south,  Har- 
bofd  street.  To  those  acquainted  with  the  city  plan 
of  Toronto,  the  accessibility  of  the  building  from  the 
street  car  lines  will  be  apparent. 

Building  operations  were  commenced  on  May  1st, 
l'M3.  .Progress  in  the  interval  has  been  so  marked 
that  it  is  fully  anticipated  that  the  work  will  be  com- 
pleted in  the  allotted  time,  that  is  to  say,  by  next  May. 

The  excavation  for  the  sub-basement  was  quite  an 
undertaking  in  itself.  The  building  is  set  on  extreme- 
ly hard  clay.  Below  the  basement  floor  this  clay  be- 
caine  so  hard  that  dynamite  had  to  he  used.  Practical!) 
no  water  was  met  with  in  the  excavation.  The  struc- 
ture is  resting  on  a  hard,  compact  and  dry  foundation. 

Concrete  work  was  started  about  July,  1913,  and 
most  of  the  foundation  walls  were  in  before  the  ar- 
rival of  the  extremely  cold  weather.  During  Decem- 
ber the  main  walls  had  been  brought  well  abov  e  grade, 
but  owing  to  the  severe  frost  the  brick  work  had  to 
be  stopped  for  a  period  of  about  three  months.  (  )pcr- 
alions  were  renewed  at  the  end  of  March.  I'M  I.  when 
the  steel  work  was  got  under  way.  This  part  of  the 
structural  operations  was  completed  about  the  middle 
of  June.  The  brick  work  followed  very  quickly.  The 
POOf  was  completed  and  the  btlilding  rendered  water 
tight  during  the  month  of  September.  \t  present  the 
building  is  in  process  of  diving  otll  for  the  finished 
carpentry  work. 

The  building  is  of  three  Sforeys,  ujt|,  bgSC 
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oronto,    ment,  the  floor  level  of  the  latter  being  onlv  four  feet 


below  grade.  The  main  entrance  is  surmounted  by  a 
large  square  tower,  standing  120  ft.  above  the  street 
level.  Generally,  the  building  may  be  said  to  com- 
prise lour  component  parts.  The  basement  covers  the 
entire  area  of  the  building  and  is  devoted  solely  to 
workshops.  Above  the  level  of  the  basement  two 
large  courts  appear,  each  about  120  ft.  x  90  ft.,  leaving 
the  second  and  third  parts,  viz.,  the  north  and  south 
series  of  class  rooms,  beautifully  lighted  both  from  the 
front  and  from  the  courts.  The  fourth  component  part 
is  the  central  portion  w  hich  is  occupied  by  a  large  au- 
ditorium with  the  construction  room  in  the  rear.  The 
gymnasium  and  plunge-bath  are  placed  below  the  au- 
ditorium, additional  class-rooms,  devoted  to  archi- 
tectural drawing,  being  located  above. 

The  style  of  architecture  is  simple  and  plain,  it  be- 
ing Gothic  in  character,  with  English  feeling.  There 
have  been  slight  modifications  of  the  floor  plans  since 
their  preparation,  but  the  general  principles  have  re- 
mained constant. 

The  main  walls  to  all  four  elevations  are  construct- 
ed in  Scotch  snecked  rubble  with  Credit  Vallcv  stone. 
A  warm  and  pleasing  effect  was  obtained  by  the  use 
of  .SO  per  cent,  piebald  stone  and  20  per  cent,  pure  grew 
The  stone  trim  to  all  window  and  door  openings  is  In- 
diana limestone.  The  cope  and  part  of  the  ornament 
of  the  tower  is  in  terra-cotta.  The  court  walls  are 
Don  Vallcv  buff  pressed  brick. 

Bare  wall  construction  is  used  everywhere,  except 
in  the  central  portion  of  the  building,  where  a  steel 
frame  was  necessary  to  span  the  auditorium. 

The  sub-basement  at  the  rear  is  an  interesting 
building  in  itself.  The  floor  is  27  ft.  below  the  side- 
walk. In  this  portion  there  is  located  a  spacious  en- 
gine room,  boiler  room,  pump  room,  fan  room,  and 
coal  pocket,  with  engineer's  quarters  so  situated  as  to 
command  a  view  of  the  engine  room.     The  basement. 
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as  ahead]  stated,  is  set  apart  for  the  accommodation 
i>{  workshops.  Each  room  is  devoted  to  a  separate 
trade.  The  walls  are  of  pressed  brick  and  the  floors 
are  finished  in  cement,  specially  hardened  to  with- 
stand the  traffic.  The  ceiling  height  here,  as  elsewhere, 
IS  M  it.  <>  ins.  in  the  clear.  'These  workshops  were  laid 
i  ait  with  a  special  view  to  obtaining  good  light,  and 
the  desired  results  were  achieved  in  all  of  the  seventy 
rooms  on  this  floor. 

(  entrally  located  in  the  rear  of  the  basement  is  the 
onstruction  room   which  is  36  ft.  x  80  ft.  in  dimen- 


* 


Detail  main  entrance,  Central  Technical  School,  Toronto. 

-ion-.  This  room  has  a  30-ft.  ceiling.  Here  it  is  in- 
tended to  carry  on  at  one  time  the  erection  of  two 
full-sized  houses,  in  which  work  students  from  the 
various  workshops  will  participate.  Leading  off  from 
the  First  Floor  corridor  is  a  Visitors'  Gallery  in  con- 
nection with  this  room. 

The  corridors  in  the  basement  are  typical  of  the 
building*.  The  floors  are  terrazzo  and  the  walls  press- 
ed brick,  of  a  light  buff  color.    A  little  relief  is  afford- 


ed by  a  4-ft  dado  of  a  darker  colored  brick.  The  ceil- 
ings arc  furred  and  plastered  in  the  form  of  an  arch, 
with  a  height  at  the  crown  of  12  ft.  The  main  corri- 
dors are  120  yards  long  by  10  ft.  wide.  No  wood  trim 
appears  in  connection  with  these  corridors.  All  open- 
ings are  finished  with  bull-nosed  brick  and  the  door 
frames  are  set  well  into  the  openings,  this  resulting  in 
a  clean,  trim-looking  corridor. 

In  the  basement  also  are  the  gymnasium  and  run- 
ning track,  with  shower  baths  and  dressing  rooms 
leading  off.  The  plunge  bath  is  finished  in  ceramic 
mosaic  tile. 

Large  assembly  rooms,  bicycle  rooms,  and  locker 
and  toilet  accommodation  are  provided  at  either  end 
of  the  basement.  There  are  six  entrances  to  this  floor 
— two  on  Borden  street,  two  on  Harbord  street,  and 
two  on  Lennox  street. 

Passing  on  to  the  First  Floor,  we  have  the  main 
entrance  on  Lippincott  street  and  two  entrances  on 
Harboard  street.  The  main  entrance,  steps  and  plat- 
forms are  made  entirely  of  local  stone,  from  the  Credit 
Valley  works.  The  main  arch  at  the  entrance  and  all 
(jf  the  stone  work  in  the  loggia  are  in  Indiana  lime- 
stone. Double  sets  of  swing  doors  lead  into  the  main 
hall,  which  is  finished  in  glazed  terra-cotta.  The  main 
corridors  run  off  to  the  right  and  left,  while  in  front  is 
the  main  stairway,  finished  in  marble  work,  leading  up 
to  the  main  auditorium.  This  stairway  extends  to  the. 
second  floor  from  which  level  entrance  is  had  to  the 
gallery  of  the  auditorium.  This  room  has  a  seating 
capacity  of  about  1,800.  It  is  finished  in  red  oak  panel- 
ling, with  a  lofty,  ornamental  ceiling,  the  combined  ef- 
fect being  most  attractive. 

This  auditorium  is  the  only  room  in  the  building 
where  the  plain,  severe  treatment  is  departed  from, 
ornamental  work  having  been  introduced  to  enhance 
the  general  appearance.  At  the  west  end  of  the  audi- 
torium there  is  a  large  rostrum  and  provision  has  been 
made  here  for  the  installation  of  an  organ.  Large 
casement  windows,  of  Hope  sash,  which  light  the  au- 
ditorium from  both  sides,  are  a  feature.  The  dimen- 
sions of  the  auditorium  are — length,  100  ft.,  and  width, 
80  ft.,  with  a  ceiling  height  of  about  38  ft.  The  corri- 
dor leading  off  the  main  hall  to  the  north  end  gives  ac- 
cess to  the  Principal's  Room,  the  Board  Room,  a 
series  of  class  rooms  and  a  large  Exhibition  Room. 
On  this  floor  there  is  a  smaller  lecture  theatre,  with 
a  seating  capacity  of  over  two  hundred,  which  will  be 
used  for  students  as  well  as  for  public  lectures.  Steel 
cabinets,  in  accordance  with  the  Underwriters'  re- 
quirements, are  provided  for  moving  picture  opera- 
tions. 

Leading  off  to  the  south  of  the  main  hall  the  corri- 
dor gives  access  to  a  large  reading  room  and  a  series 
of  physical  laboratories,  mathematical  laboratories, 
and  general  class-rooms.  All  these  rooms  will  be  fully 
equipped.  In  structural  design  and  treatment  the 
corridors  of  these  floors  are  similar  to  those  in  the 
basement.  Both  the  corridors  and  the  class-rooms  are 
flooded  with  -light— a  feature  of  the  building  which 
formed  a  special  study  of  the  architects. 

The  Second  and  Third  Floors  are,  in  the  main,  a 
repetition  of  the  First  Floor  so  far  as  the  layout  is 
concerned.  The  Second  Floor  is  devoted  almost  en- 
tirely to  women  students,  where  the  two  departments 
of  Domestic  Science  and  Domestic  Art  will  be  carried 
on.  In  the  north-west  corner  of  this  floor  there  is  con- 
structed a  model  apartment  consisting  of  dining  room, 
kitchen,  servants'  room,  servants'  pantry,  bedroom  and 
linen  cupboards,  the  intention  of  the  authorities  being 
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Excavating  for  sub  basement,  Central  Technical  School,  Toronto.    Photo  taken  October  31,  1913. 


to  demonstrate  the  rudiments  of  Domestic  Science. 
On  the  same  floor  is  a  large  laundry,  which  will  be 
equipped  with  modern  machinery,  bacteriological  la- 
boratories and  millinery  workshops.  A  large  lunch 
room,  with  kitchen  adjoining,  is  provided  for  the  male 
students,  and  another,  of  smaller  dimensions,  for  the 
women  students. 

The  Third  Floor  contains  another  series  of  class- 
rooms. The  south  end  of  the  building  is  devoted  to 
chemistry,  with  metallurgical  laboratories  for  quanti- 
tative and  qualitative  analyses,  also  for  elementary 
and  applied  chemistry.  Each  department  possesses 
its  own  lecture  room,  with  a  preparation  room  behind, 
and  ample  locker  and  toilet  accommodation.  In  the 
centre  of  the  building  the  class-rooms  are  devoted  to 


art,  where  object  drawing,  clay  modelling,  architectur- 
al and  free-hand  drawing  will  be  carried  on.  The 
north  end  of  the  building  is  allotted  to  engineering  and 
mechanical  drawing. 

In  all  there  are  about  two  hundred  and  seventy 
rooms  in  the  building.  The  typical  room  is  28  ft.  6  ins. 
wide  and  on  an  average  about  50  ft.  long,  with  a  ceil- 
ing height  of  14  ft.  6  ins.  The  windows  throughout 
arc  Hope  sash  and  on  a  transverse  section  of  the  main 
wall  43  per  cent,  is  daylight  opening.  Owing  to  this 
fact  it  was  necessary  to  make  these  exterior  walls  half 
a  brick  thicker  than  is  called  for  under  the  Toronto 
building  by-laws.  Each  room  is  ventilated  mechani- 
cally from  a  power  plant  in  the  basement,  the  supply 
and  exhaust  matter  being  led  to  each  individual  room. 
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V  acuum  cleaning  outlets  arc  being  provided  in  eacli 
room  and  the  heating  is  controlled  thermostatically. 

In  each  room  there  are  sliding  and  stationary  black- 
beards.  Over  one  mile  of  blackboards  will  be  pro- 
vided throughout  the  building. 

The  lecturer's  platform  is  7  in.  above  the  main  floor 
level.  It  has  a  12-ft.  table,  Fully  equipped  with  elec- 
tric power  outlets-  ,uas,  compressed  air,  hot  and  cold 
Water,  and,  where  necessary,  vent  ducts  for  drawing 
olT  fumes. 

In   the  physical   and    chemical  departments 
tables  allotted  to  individual  students,  as  well  as 
lecturer's  table,  are  provided  with  the  above  equip- 
ment. 

At  each  corner  of  the  building,  leading  directly  into 
the  corridor,  there  is  a  tire  stair  enclosure,  equipped 
with  the  usual  Underwriters'  doors,  and  on  the  exit 
doors,  immediately  adjacent,  lire  stair  doors  will  be 
equipped  with  panic  bolts.  On  each  corner  facilities 
are  provided  for  passenger  elevators.  At  present  only 
one  is  being  installed — in  the  south-west  corner. 
There  is  a  freight  elevator  at  the  rear. 

The  mechanical  installation  in  this  building,  which 
i-  under  the  supervision  of  the  Canadian  Domestic 
Kngineering  Company,  will  be  one  of  the  finest  in 
Canada.  The  building  will  be  heated  and  lighted  and 
all  power  supplied  from  a  750  h.p.  Babcock  &  Wilcox 
installation.  It  will  have  its  own  generators  in  the 
engine  room,  supplying  light  and  high  tension  current 
tor  power.  Air  compressors  are  provided  for  supply- 
ing the  various  lavatories,  and  a  refrigerator  system 
for  experimental  purposes  is  also  being  installed. 

The  heating  is  the  single-pipe  force  hot-water  sys- 
tem and  over  and  above  this  the  air  passing  from  the 
ventilating  system  is  tempered  before  it  reaches  the 
rooms.  The  air  is  brought  into  the  building  through 
a  large  fresh-air  duct  leading  to  the  sub-basement, 
about  25  ft.  x  10  ft.  in  cross-section.  The  air  is  first 
heated  in  a  large  vento,  then  passed  through  air  wash- 
ers and  re-heated,  two  large  Keith  fans  forcing  it 
through    the    pipe    tunnels.      The    ventilating  sys- 


tem is  in  duplicate,  the  north  half  of  the  building  being 
entirely  separate  from  the  south.  The  pipe  tunnels 
i  mi  below  the  basement  floor  and  encircle  the  whole 
building.  From  these  tunnels  galvanized  iron  ducts 
rise  throughout  the  building.  These  ducts  are  again 
gathered  at  the  roof  and  brought  into  two  large  ex- 
haust boxes  immediately  behind  the  tower  in  the  cen- 
tre of  the  building.  In  the  pipe  tunnels  radiators  and 
deflecting  plates  are  provided  at  intervals,  so  that  the 
amount  of  air  admitted  into  the  room  can  be  regulated 
to  a  nicety.  A  small  continuous  filtration  plant  is  pro- 
vided for  the  plunge  bath  in  order  that  the  water  shall 
be  pure  at  all  times  and  not  have  to  be  drawn  off  at 
intervals. 

The  remainder  of  the  equipment  in  the  building — 
more  particularly  the  equipment  in  the  various  shops 
in  the  basement— will  form  the  subject  matter  of  a 
later  article. 

The  building  contains  approximately  400,000  ft.  of 
porous  terra  cotta  fire-proofing,  upwards  of  2,000,000 
pressed  bricks  of  different  shades  of  buff,  more  than 
7,500,000  common  bricks,  and  a  large  quantity  of  en- 
amelled bricks  of  special  sizes  used  in  the  corridors. 
This  material  was  manufactured  and  supplied  by  the 
Don  Valley  Brick  Works,  Toronto.  The  sand  and 
gravel  in  the  building  were  supplied  by  the  York  Sand 
&  Gravel  Company,  Limited.  The  general  contractors 
are  the  Norcross  Brothers  Company.  Other  contrac- 
tors on  the  work  are  :  plumbing,  Fred  Armstrong  Com- 
pany, Limited  ;  electric  wiring,  Keiths  Limited ;  ele- 
vators, Turnbull  Elevator  Manufacturing  Company ; 
structural  steel  work,  Dominion  Bridge  Company, 
Limited ;  Credit  Valley  stone  and  mason  work,  Messrs. 
Rees  &  Hawken ;  Barrett  Specification  roofing  and 
waterproofing,  Canadian  Supply  &  Contracting  Com- 
pany, Limited  ;  metal  sash,  Henry  Hope  &  Sons,  Lim- 
ited ;  Indiana  limestone,  Messrs.  Geo.  Oakley  &  Son ; 
architectural  terra  cotta.  Federal  Terra  Cotta  Com- 
pany, New  York ;  painting  and  glazing,  Hughes  & 
Company ;  plastering,  Mr.  R.  C.  Dancy ;  sheet  metal 
and  calamine  work,  W.  E.  Dillon  Company,  Limited  ; 


Basement  plan,  Central  Technical  School,  Toronto. 
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First  floor  plan.  Central  Technical  School.  Toronto. 


ornamental  ironwork,  including  Modern  Method  stairs, 
Canadian  Ornamental  Iron  Company,  Limited;  glazed 
terra  cotta  in  interior,  Northwestern  Terra  Cotta  Com- 
pany ;  heating  and  ventilating,  Canadian  (leneral  Eire 
Extinguisher  Company,  Limited;  interior  finish,  Osh- 
awa  Interior  Fittings  Company;  red  oak  doors,  Com- 
pound Door  Company,  St.  Joseph,  Mich.;  tables  for 
equipment,  Berlin  Interior  Hardwood  Company;  elec- 
trical work  in  connection  therewith,  A.  B.  Rice  Com- 
pany. 

I  he  structural  engineering  work  was  designed  by 
the  Structural  Engineering  Company,  Montreal,  in  con- 
junction  with  the  architects,  .Messrs.   Ross  it  Mac 
donald,  of  Montreal  and  Toronto. 

The  cost  of  the  building  in  round  figures  is  $2, 
(XJO.(HX).    The  site  involved  an  outlay  of  $350,000.  The 
building  lone  will  cost  about  $  1.400.0(H)  and  the  eipiip 
menl  some  $250,000. 


C.P.R.  Freight  Terminals  al  Quebec 

K<  >M   designs  prepared  by  the   Building  Con- 

H      itruction  Department  of  the  C.  P,  R.,  Mr.  W. 

 ,         S.  Downing-Cook,  of  Montreal,  is  erecting  at 

Quebec  0  system  of  fine  freight  terminals,  mi 

der  the  direction  of  Mr.  D.  II.  Mapes,  Superintendent 
of  the  Company's  Building  Construction  Department. 
There  are  two  sheds,  one  for  inbound  and  the  other 
for  outbound  traffic;  the  foundations  of  these  are  on 
Raymond  concrete  piles,  the  floors  being  built  of  re- 
inforced concrete,  with  the  structure  supported  by 
steel  rafters  and  girders.   The  inbound  shed  is  50  ft. 

wide  by  <)00  ft.  long,  and  the  outbound  shed  M)  ft.  wide 
by  400  ft.  long.  They  are  both  constructed  on  the  unit 
System,  which  allow  s  either  or  both  to  be  lengthened 
by  the  addition  of  other  units      \  transfer  platform 


will  be  installed  between  the  sheds,  while  the  tracks 
are  laid  in  such  a  way  that  freight  cars  may  be  shunted 
alongside  both  platform  and  shed.  The  arrangement 
of  the  sliding  doors  is  novel,  and  will  afford  great  con- 
venience to  merchants.  These  doors  will  be  continu- 
ous the  full  length  of  both  the  track  and  roadway  sides 
of  the  sheds,  and  will  give  an  entrance  at  any  desired 
point,  thus  facilitating  the  work  of  loading  and  un- 
loading and  saving  considerable  time. 

The  sheds  will  be  fronted  with  a  two-storey  office 
building,  50  x  100  feet,  for  the  staff,  and  through  this 
access  to  the  sheds  may  be  gained.  The  buildings  and 
sheds  will  be  lighted  with  electricity.  The  contract 
will  be  finished  by  the  middle  of  April,  when  it  is  pro- 
posed to  commence  the  erection  of  the  new  union  sta- 
tion of  the  C.  P.  R.  and  Tarnscontinental.  This  will 
necessitate  the  demolition  of  the  old  freight  building. 
The  new  freight  terminals  will  cost  about  $250,000. 
The  steel  work  was  designed  by  Mr.  P.  B.  Motley, 
Engineer  of  Bridges,  C.  P.  R. ;  Mr.  S.  G.  Newton  is 
superintendent  for  Mr.  W.  S.  Downing  Cook.  The 
steel  is  furnished  by  the  Dominion  Bridge  Company,  of 
Lacbine;  Douglas  Bros.,  of  Montreal,  have  the  con- 
tract for  the  roofing  and  doors;  the  painting  is  being 
done  by  Schulmerich  &  Company.  Montreal;  and  the 
brick  work  is  let  to  the  C  itadel  Brick  Company,  of 
Ottebec. 

Tests  on  thermit  welded  pipes  from  1  to  l'.j-in. 
in  diameter,  made  by  Prof.  Frederick  L.  I'ryor  of  the 
Stevens  Institute  of  Technology,  have  shown  that  the 
tensile  strength  at  the  weld  is  practically  the  same  as 
for  straight  pipes  without  joints  and  considerably 
higher  than  the  strength  of  standard  threaded  sleeve 
Couplings.  Subjected  to  bursting  tests  all  specimens 
ruptured  in  the  scam  of  the  pipe. 


«>i6  THE   CONTRACT  RECORD 

Recent  Practice  in  Bituminous  Construction 

and  Maintenance 

By  Wm.  D.  Uhlert 


MANY  perplexing  problems  arise  in  the  con- 
struction of  bituminous  pavements,  especi- 
ally on  streets  occupied  by  railway  tracks, 
where  many  failures  occur  alongside  and 
between  the  rails  due,  in  most  cities,  to  old  agree- 
ments, contracts,  etc.,  which  prevent  the  authorities 
from  compelling  the  railway  companies  to  reconstruct 
their  tracks  in  accordance  with  the  present-day  stand- 
ards. For  instance,  in  Philadelphia,  with  few  excep- 
tions, practically  all  of  the  trolley  tracks  are  ballasted 
with  the  natural  soil,  which  is  a  sandy  loam.  This  not 
being  a  rigid  construction,  there  is  more  or  less  move- 
ment of  the  rails,  which  damages  the  pavement.  The 
ideal  construction,  from  the  standpoint  of  the  paving, 
is  to  place  concrete  under  the  ties,  and  it  is  usually 
found  advisable,  as  well  as  more  economical,  to  place 


Trie  Author,  Mr.  Wm.  D.  Uhler. 


runners  of  at  least  one  row  of  blocks  on  either  side  of 
the  rails  to  take  the  shock  and  extra  wear  caused  by 
heavy  traffic  turning  on  and  off  the  tracks.  There  is 
a  difference  of  opinion  among  engineers  as  to  the 
character  of  blocks  best  suited  for  this  purpose — scoria, 
vitrified,  wood  and  granite  blocks  are  used  largely — 
but  experience  indicates  that  the  most  satisfactory  re- 
sults are  obtained  from  the  use  of  close  fitted  granite 
block  runners,  bedded  in  the  green  concrete,  and  well 
grouted. 

Philadelphia's  specifications  for  sheet  asphalt  are 
substantially  the  same  as  those  adopted  at  Pittsburgh 
in  1913  by  the  Association  for  Standardizing  Paving 
Specifications.  The  Country  Road  Bituminous  Speci- 
fications include  the  so-called  patented  pavements — 
Amiesite,  Filbertine  and  Warrenite,  and  a  Bitumin- 
ous Concrete  somewhat  similar  to  the  Topeka  mix- 
ture. Each  bidder  can  bid  only  on  one  type  of  pave- 
ment, and  the  work  is  awarded  to  the  lowest  bidder, 
irrespective  of  the  type  bid  on,  the  pavements  being 
in  competition  with  one  another. 

*P.i|)ir  presented  at  the  Xnniial  Convention  of  the  American  Koad 
B  jilile  s'  .V-t-o  nation  h.-ld  thi<  wetk  at  (jhicngo. 

tPrincipal  Assistant  .Engineer,  Bureau  of  Highways  and  Street  Clean- 
ing, Philadelphia. 


The  following  are  abstracts  from  these  specifica- 
tions which  show  the  mineral  aggregate  and  the  per- 
centage of  bitumen  used  in  each  pavement. 

Amiesite 

The  mineral  aggregate  shall  be  clean,  crushed  trap 
rock  of  approved  quality,  the  maximum  to  pass  a  lj^- 
inch  ring  and  so  graded  as  to  produce  the  densest  mix- 
ture. The  mineral  aggregate  shall  be  treated  with  a 
liquifier  to  make  the  asphalt  adhere..  The  asphalt 
heated  to  about  275  degrees  shall  then  be  added  and 
after  the  mineral  aggregate  is  thoroughly  coated,  ox- 
ide of  lime  shall  be  added.  The  ingredients  referred 
to  above  shall  be  mixed  by  weight  in  the  following 
proportions :  mineral  aggregate,  92  per  cent. ;  asphalt, 
5  per  cent.;  lime,  \l/z  per  cent.;  liquifier,  \y2  per  cent. 

Filbertine 

The  mineral  aggregate  in  the  Filbertine  mixture 
shall  be  within  the  following  proportions  best  suited 
to  make  the  densest  mixture :  ^4-inch  stone,  hard 
crushed,  55  to  65  per  cent. ;  sand,  coarse  to  fine,  35  to 
45  per  cent. ;  mineral  dust,  4  to  6  per  cent. ;  asphalt 
cement,  6  to  8  per  cent. 

Warrenite 

The  stone,  with  or  without  the  addition  of  sand, 
graded  in  the  following  proportions  so  as  to  give  the 
wearing  surface  the  greatest  degree  of  density,  rigid- 
ity, inherent  stability  and  freedom  from  voids:  ma- 
terial passing  1  ^-inch  screen  and  retained  on  a  No.  2 
sieve,  40  to  60  per  cent. ;  material  passing  No.  2  sieve 
and  retained  on  a  No.  4  sieve,  10  to  20  per  cent. ;  ma- 
terial passing  a  No.  4  sieve  and  retained  on  a  No.  10 
sieve,  10  to  5  per  cent. ;  material  passing  a  No.  10  sieve 
and  retained  on  a  No.  30  sieve,  10  to  5  per  cent. ;  ma- 
terial passing  a  No.  80  sieve,  at  least  25  per  cent,  of 
which  will  pass  a  No.  200  sieve,  10  to  5  per  cent.  The 
balance  to  pass  a  No.  30  sieve  and  be  retained  on  a 
No.  80  sieve. 

From  5  to  10  per  cent,  of  Warrenite  cement  as 
directed  sufficient  in  quantity  to  coat  each  particle  and 
fill  the  voids  remaining  between  the  stones. 

Bituminous  Concrete  Specification 

The  finished  pavement  shall  contain  between  8  per 
cent,  and  11  per  cent.,  of  bitumen,  depending  upon  its 
composition,  but  in  all  cases,  sufficient  asphaltic  ce- 
ment shall  be  used  to  thoroughly  coat  all  the  particles 
of  the  mineral  aggregate.  Fine  mineral  aggregate 
shall  be  proportioned  by  weight  as  follows :  Portland 
cement  or  stone  dust  passing  No.  200  sieve,  10  to  15 
per  cent. ;  sand,  passing  No.  80  sieve,  18  to  36  per  cent. ; 
sand,  passing  No.  40  sieve,  20  to  40  per  cent. ;  sand, 
passing  No.  10  sieve,  8  to  25  per  cent.;  sand,  passing 
No.  4  sieve,  up  to  10  per  cent. 

With  this  fine  graded  aggregate,  there  shall  be 
used  a  proportion  of  clean,  hard  limestone  with  a  co- 
efficient of  wear  of  not  less  than  10,  or  trap  rock  chips 
with  a  co-efficient  of  wear  of  not  less  than  15,  all  of 
which  will  pass  a  J^-inch  screen  and  be  retained  on  a 
No.  10  screen,  amounting  to  approximately  25  per  cent, 
of  the  whole  aggregate. 

It  might  be  well,  in  this  connection,  to  state  that 
paving  authorities,  when  admitting  in  competition  any 
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of  the  proprietary  or  patented  pavements,  should  in- 
sist upon  a  full  and  complete  specification  for  each 
of  the  types  in  question,  so  that  when  a  pavement  is 
laid,  the  engineer  will  have  sufficient  knowledge  of 
the  materials  comprising  the  pavement  to  enable  him 
to  control  its  construction.  No  pavement  of  any  char- 
acter is  laid  in  the  city  of  Philadelphia  unless  informa- 
tion is  furnished ;  first,  as  to  the  quality  and  proportion 
of  the  material  to  be  used ;  second,  the  preparation 
of  the  mixture  at  the  plant ;  and  third,  the  proposed 
method  of  laying  the  mixture  on  the  prepared  founda- 
tion. 

In  the  preparation  of  the  mixture  all  materials  are 
subjected  to  rigid  plant  and  laboratory  inspection. 
During  the  actual  operation,  inspectors,  with  engineer- 
ing education  or  training,  are  assigned  to  each  asphalt 
plant,  to  inspect  as  far  as  can  be  done  at  the  plant,  the 
raw  materials  as  to  quality  and  mechanical  grading 
of  the  sand,  crushed  stone  and  mineral  filler  or  stone 
dust,  and  daily  samples  representative  of  the  materials 
used  and  mixtures  made  at  the  plant  are  sent  to  the 
central  laboratory  where  they  are  tested,  and  the  re- 
sults filed  as  a  permanent  record  of  the  pavements  laid. 

The  specifications  stipulate  the  penetration  of  bi- 
tumen and  temperature  within  limits  sufficiently  wide 
to  cover  all  conditions,  but  definite  instructions  cover- 
ing these  two  points  and  based  on  the  amount  and 
character  of  traffic  are  given  to  the  inspector  for  each 
contract. 

The  foundation  having  been  laid  to  true  line  and 
grade,  the  next  step  is  to  obtain  a  correct  and  uniform 
depth  of  binder  and  wearing  surface,  raked  to  a  true 
cross  section  and  grade,  after  which  it  must  be  thor- 
oughly rolled;  and  without  doubt  the  most  important 
single  point  in  the  laying  of  bituminous  wearing  sur- 
faces is  the  question  of  rolling.  More  pavements  are 
failing  today  through  displacement  from  their  original 
form  than  from  all  other  causes  combined,  and  aside 
from  the  other  reasons  to  which  this  result  may  be  at- 
tributed, and  there  are  undoubtedly  many,  it  is  cer- 
tain that  unless  a  pavement  is  free  from  waves  at  the 
time  of  its  completion,  it  never  will  be,  as  the  tend- 
ency of  the  pavement  is  to  push  under  traffic  which 
increases  the  wavy  condition.  It  is  important,  there- 
fore, that  all  pavements  be  thoroughly  compressed, 
carefully  rolled  and  cross  rolled,  with  properly  main- 
tained rollers  operated  by  skilled  roller  engineers. 
It  has  been"  the  practice  in  some  cities  to  use  only 
one  roller,  but  far  better  results  can  be  obtained  by 
using  a  light  roller  for  the  initial  compression  and  a 
heavier  roller  for  tin-  final  compression.  The  best  re- 
sults obtained  in  Philadelphia  have  been  by  an  equal 
amount  of  transverse  and  longitudinal  rolling  with  a 
2y2-Um  roller,  followed  by  an  equal  amount  of  trans- 
verse, longitudinal  and  diagonal  rolling  with  an  S  or 
10-ton  roller. 

In  the  laying  of  sheet  asphalt  or  bituminous  con- 
crete, where  brick  gutters  arc  used  and  adjacent  to 
block  runners  along  car  tracks,  it  is  good  practice  to 
lay  the  finished  surface  of  the  pavement  from  one- 
eighth  to  one-quarter  of  an  inch  higher  than  the  brick 
gutters  or  runners.  It  is  difficult  in  the  rolling  to 
secure  final  compression  next  to  these  blocks,  and 
traffic  will  further  compress  that  portion  of  the  pave- 
ment, naturally  causing  the  development  of  low  spots 
which  hold  water  and  result  in  deterioration. 

It  is  questionable  whether,  as  compared  with  the 
old  so-called  open  binder,  the  latest  specification  for 
the  binder  course  which  calls  for  a  grading  of  stone 
from  1  inch  diameter  down,  with  the  addition  of  J5  t.. 
.*5  per  cent,  of  sand,  producing  a  mixture  with  great  I y 


reduced  voids,  does  not  "result  in  giving  a  decreased 
mechanical  bond  for  the  wearing  surface,  and  whether, 
in  view  of  the  possibility  of  the  top  shifting  under 
traffic,  it  might  not  be  advisable  to  use  the  open 
binder  exclusively. 

In  the  grading  of  the  mineral  aggregate,  special 
attention  must  be  paid  to  the  percentage  and  penetra- 
tion of  the  asphaltic  cement  which,  of  course,  is  de- 
pendent upon  the  asphalt  used,  climatic  and  tempera- 
ture conditions,  and  the  character  and  amount  of 
traffic. 

The  following  is  the  present  practice  in  Philadel- 
phia under  average  conditions : 

Philadelphia  Surface  Mixtures,  1914 

Traffic  Conditions:       Light      Medium      Heavy  Patching 


Per  cent.  Bitumen... 

10'A 

ioy2 

ioy4- 

11.0 

Penetration: 

Mexican   

60-65 

50- 

60 

45 

-50 

50- 

55 

California   

60-65 

50- 

60 

45 

-50 

50- 

55 

Bermudez   

60-65 

50- 

00 

45 

-50 

50- 

55 

Trinidad   

55-00 

45- 

55 

40 

-45 

45- 

50 

Note: — Bitumen  figures  varied  slightly  from  the  above 
to  take  care  of  unusually  fine  or  coarse  sand. 


Bituminous   Macadam    Penetration   Method. — In 

penetration  work,  after  the  base  has  been  prepared, 
and  clean,  approved  hard  stone  has  been  spread  to 
the  required  depth,  the  recognized  practice  is  to  use 
from  1/4  to  \y2  gallons  per  square  yard  of  bituminous 
material  conforming  to  the  specifications.  Then  after 
chipping  and  rolling,  a  flush  or  seal  coat  is  applied  of 
from  to  :A  gallon  per  square  yard  and  another  ap- 
plication of  chips,  before  the  final  rolling. 

The  tendency  has  been  to  discontinue  this  method 
of  construction,  where  it  is  practical  to  use  the  mixing 
method.  Although  it  is  an  admitted  fact  that  the 
penetration  method  is  slightly  cheaper  than  bitumin- 
ous concrete  in  first  cost,  when  the  life  and  mainten- 
ance of  the  respective  pavement's  are  taken  into  con- 
sideration, it  is  doubtful  whether  the  penetration 
method  is  not  more  costly  than  the  mixing  method. 

There  probably  has  been  more  deterioration  in 
roads  built  by  the  penetration  method  than  in  any 
other  modem  type  of  construction.  Generally  speak- 
ing, this  is  due  to  too  much  personal  equation  enter- 
ing into  the  work,  as,  for  instance,  unequal  distribu- 
tion of  binder,  resulting  in  the  formation  of  waves  and 
ruts  which  always  grow  worse  under  traffic.  The 
method  of  heating  the  binder  is  not  as  easily  control- 
led as  in  a  mixing  plant  and  often  results  in  overheat- 
ing, causing  weak  spots  in  the  pavement.  Even  if  the 
method  of  construction  were  more  ideal,  it  is  ques- 
tionable whether  the  penetration  method  should  be 
used,  as  at  the  present  time  there  are  on  the  market 
a  number  of  portable  mixing  plants  of  all  sizes  that 
would  be  practicable  in  most  sections  of  the  country, 
and  it  is  generally  conceded  that  the  mixing  method  is 
preferable  to  the  penetration,  provided  first  cost  is  not 
the  dominating  factor. 

Bituminous  Pavement  Mixing  Method.  The  speci 
lications  in  the  city  of  Philadelphia  are  as  definite  and 
rigid  in  their  stipulations  covering  the  preparation 
and  laying  of  bituminous  concrete  pavements  as  they 
are  in  the  case  of  sheet  asphalt.  All  these  pavements 
are  now  being  laid  on  a  4-inch  concrete  base  instead 
of  on  an  existing  macadam  foundation,  which  hereto- 
fore has  been  the  generally  accepted  practice  on  coun- 
try roads.  In  view  of  the  increased  amount  and 
change  in  character  of  the  traffic,  even  though  slightly 
more  expensive,  it  has  been  considered  advisable  to 
provide  for  a  4-inch  concrete  base  on  top  of  the  broken 
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stone  or  Telford  base,  clue  to  the  tendency  of  the  mac- 
adam base  to  shift  or  further  consolidate  under  traffic 
and  possible  sub-grate  trouble,  all  of  which  tend  to 
bring  about  a  wavy  or  uneven  surface. 

In  resurfacing  old  waterbound  macadam  roads, 
where  the  road  consists  of  either  telford  or  macadam 
base,  the  broken  stone  surface  is  removed  to  a  depth 
sufficient  t"  conform  to  the  required  cross  section  and 

le.  Where  the  telford  surface  is  exposed  the  irreg- 
ularities are  broken  oft'  with  a  napping  hammer  and 
the  depressions  tilled  in,  and  upon  this  prepared  sur- 
face is  placed  a  4-inch  concrete  base,  mixed  in  the 
proportions  of  1  :3:<>,  so  laid  as  to  secure  a  very  rough 
but  regular  surface  to  form  a  bond  between  the  con- 
crete  base  and  the  bituminous  top.  In  conjunction 
with  the  concrete  base  a  concrete  header  curb  is  con- 
structed extending  6  inches  beyond  the  fixed  edges  of 
the  bituminous  pavement  and  to  the  finished  grade. 
After  the  concrete  base  has  developed  a  hard  set,  and 
fr<  'in  one  to  two  days  prior  to  the  placing  of  the  bi- 
tuminous wearing  surface,  the  base  is  thoroughly 
cleansed  of  loose  and  foreign  material,  by  sweeping, 
and  is  then  covered  with  an  asphaltic  cut-back  mix- 
ture consisting  of  equal  parts  by  volume  of  asphaltic 
cement,  55  to  65  penetration,  and  commercial  naphtha, 
52  to  55  gravity;  the  mixture  being  supplied  by  a  pres- 
sure distributor  at  the  rate  of  )/%  gallon  per  square 
yard.  The  object  of  this  paint  coat  is  to  secure  a  bet- 
ter bond  between  the  concrete  base  and  the  bituminous 
top.  The  bituminous  top,  2  inches  in  thickness,  is 
laid  under  the  same  requirement  as  to  preparation, 
laying,  rolling  and  inspection  as  for  sheer  asphalt. 
Where  a  new  pavement  is  laid  on  the  earth  sub-grade  a 
5-inch  concrete  foundation  is  used. 

One  of  the  important  features  in  connection  with 
obtaining  the  best  results  in  bituminous  concrete  con- 
struction is  the  use  of  good,  hard,  durable  stone,  free 
from  dirt  and  decomposed  material,  in  the  wearing  sur- 
face, as  decomposed  stone  in  the  mixture  will  naturally 
develop  weak  spots  in  the  pavement,  ultimately  result- 
ing in  failure. 

The  following  penetrations  are  used  in  Philadelphia  : 

Heavy  Team  or    Medium  or 
Motor  Traffic    Light  Traffic 
Penetration  Penetration 

Trinidad  Asphalt    40-50  50-55 

Bermudez,  Mexican  and  California.       50-55  55-60 

There  always  has  been  a  tendency  to  slight  or  over- 
look details  in  this  class  of  work,  and  as  an  illustra- 
tion the  following  is  quoted  from  the  Fourth  Annual 
Report  of  the  Association  for  Standardizing  Paving 
Specifications,  1913:  "In  the  case  of  a  park  driveway 
or  a  suburban  highway,  a  bituminous  concrete  pave- 
ment may  be  successfully  used  without  a  curb ;  no 
other  protection  for  the  edge  of  the  pavement  is  re- 
quired except  to  provide  a  coarse,  grainy  surface  into 
which  the  paving  material  is  rolled."  There  is  no 
question  but  that  this  was  the  generally  accepted  prac- 
tice at  the  time  this  report  was  made.  Later  experi- 
ence, however,  has  demonstrated  that  this  method  of 
construction  might  answer  for  wide  roads  with  light 
traffic,  but  where  the  width  of  the  paved  surface  is 
18  feet  or  less,  the  turning  of  traffic  on  and  off  the 
bituminous  surface  will  result  in  grinding  or  cracking 
the  edges  and  also,  unless  a  p.erfect  bond  has  been 
secured  with  the  base — and  this  cannot  be  relied  upon 
— heavy  wheel  loads,  at  a  distance  of  1  to  2  feet  from 
the  edge,  will  produce  a  spreading  of  the  bituminous 
surface.  To  obviate  this,  provision  is  made  in  the 
Philadelphia  country  road  specifications  for  a  6-inch 


concrete  header  curb  on  either  side  of  the  road  where 
the  road  is  not  paved  to  the  full  width. 

The  idea  that  the  introduction  of  stone  into  the 
bituminous  mixture  is  a  cure  for  all  the  troubles  which 
have  developed  in  recent  years  with  sheet  asphalt,  is 
wrong.  Topeka  and  later  specifications  developed 
from  it,  calling  for  about  25  per  cent,  of  J^-inch  stone, 
cannot  be  considered  ideal  bituminous  pavement,  as 
the  stone  is  not  sufficient  in  quantity  or  size  to  pro- 
duce the  interlocking  required  for  stability  in  the  min- 
eral aggregate.  In  laying  this  type  of  pavement  the 
segregation  of  the  mixture  in  pockets  of  fine  and 
coarse  material,  will  produce  a  pavement  with  irregu- 
lar wearing  qualities,  unequal  compression  and  un- 
equal ability  to  resist  displacement' by  traffic;  with 
the  use  of  stone  in  large  quantities  a  much  more  stable 
pavement  is  secured,  but  an  element, of  danger  is  in- 
troduced with  the  use  of  large  stone,  in  the  mixing 
and  laying,  brought  about  by  the  segregation  of  the 
large  and  small  sizes  of  stone,  with  the  result  that  the 
pavement  will  not  be  as  uniform  in  character  as  is 
the  case  with  a  standard  sheet  asphalt  pavement. 

Maintenance    of    Bituminous  Pavements. — We  all 

know  the  success  of  any  pavement  depends  on  the 
maintenance,  and  the  success  of  maintenance  depends 
largely  on  attention  to  details,  for  instance,  in  cutting 
out  the  old  material  and  cleaning  the  base,  placing  the 
new  material,  rolling,  etc.  Judgment  and  experience 
are  necessary  in  determining  the  extent  of  the  work  to 
be  done  and  the  amount  of  material  to  be  cut  out  for 
each  individual  patch.  A  patrol  maintenance  system 
will  do  more  to  preserve  roads  and  pavements  and 
prevent  deterioration  than  any  one  thing. 

There  are  two  methods  that  can  be  considered  for 
the  maintenance  of  bituminous  pavements  by  contract ; 
first,  by  the  square  yard,  and  second,  on  the  tonnage 
basis.  Working  on  the  square  yard  basis,  there  is 
more  or  less  of  an  element  of  chance  taken  by  the  con- 
tractor as  to  the  depth  of  binder  and  top  to  be  laid,  due 
to  the  age  and  unequal  wear  of  the  pavement,  and  as 
the  binder  is  naturally  the  cheaper,  the  contractor  is 
apt  to  increase  the  depth  of  the  binder  and  decrease  the 
depth  of  the  top.  On  the  tonnage  basis,  due  to  the 
fact  that  the  price  bid  for  the  binder  is  usually  about 
one-half  that  for  the  top,  there  is  a  tendency  on  the 
part  of  the  contractor,  unless  the  work  is  closely  in- 
spected, to  cut  down  on  the  amount  of  binder  and  to 
increase  the  amount  of  top.  Thus  in  the  two  methods 
the  case  is  reversed.  On  the  tonnage  basis,  however, 
since  payment  is  made  only  for  the  actual  amount  of 
binder  and  top  used  there  is  really  no  "gamble"  on  the 
part  of  the  municipality  or  the  contractor  as  to  the 
amount  of  each  class  of  material  to  be  furnished,  which 
is  the  case  on  the  square  yard  basis.  It  is,  however, 
more  desirable  for  the  city  to  own  an  asphalt  plant  as 
this  class  of  work  can  be  handled  more  satisfactorily 
by  municipal  forces  than  by  the  contract  system. 

In  order  to  assist  in  solving  many  of  the  perplex- 
ing problems  arising  in  connection  with  paving  work, 
it  has  been  found  advisable  to  build  experimental  and 
service  test  roads.  If  this  practice  had  been  consist- 
ently followed  the  result  would  be  that  we  would  not 
have  the  extensive  failures  we  have  had  through  the 
use  of  untried  materials  and  methods  of  construction, 
which  should  have  been  tried  out  experimentally  on  a 
small  scale  such  as  was  done  in  Maryland  on  Park 
Heights  Avenue,  built  in  1910;  and  the  White  Plains 
experimental  road,  Borough  of  the  Bronx,  New  York, 
built  in  1910.  A  Service  Test  Roadway  s.uch  as  built 
in  Philadelphia  in  1912-13;  and  Second  Avenue,  New 


THE    CONTRACT  RECORD 


'5'9 


York,  built  in  1912,  which  comprise  more  or  less  stand- 
ard methods  of  construction  and  materials,  should  be 
of  great  value  in  compiling  permanent  records  of  the 
comparative  value  of  the  different  types  of  the  present- 
day  standard  pavements.  Work  of  this  kind  should  be 
encouraged  as  it  will  ultimately  result  in  solving  many 
of  our  paving  problems.  Detailed  information  relative 
to  Park  Heights  Avenue,  White  Plains  Road  and  the 
Service  Test  Roadway  has  been  published  in  report 
form  and  distributed  to  the  public,  but,  up  to  the  pre- 
sent time,  no  information  has  been  available  with  re- 
ference to  the  Second  Avenue  work.  It  is  hoped,  how- 
ever, that  these  data  will  be  made  public  in  the  near 
future. 


If  we  are  to  arrive  at  any  solution  of  our  troubles, 
it  behoves  all  of  us  to  be  frank  and,  instead  of  coming 
to  the  various  road  conventions  and  telling  of  the  suc- 
cesses, we  must  come  to  the  front  and  tell  of  the  fail- 
urea,  as  it  is  an  indisputable  fact  that  every  State  or 
Municipal  officer  here  today  is  having  his  failures. 
This  being  the  case,  why  not  give  the  "other  fellow" 
the  benefit  of  your  experience?  If  this  thought  were 
carried  out  there  would  be  less  failures. 

*Note. — "Equal  parts  by  volume"  may  be  said  to 
be  58  to  60  per  cent,  by  weight  of  asphalt  and  42  to  50 
per  cent,  by  weight  of  naphtha.  This  is  not  definite, 
as  we  should  have  specified  equal  parts  of  melted  as- 
phalt. 


The  Disposal  of  Trades  Waste 

By  J.  W.  Sheridan 


IX  treating  a  subject  in  a  paper  such  as  this,  it  is 
necessary  to  keep  within  certain  limits  as  to 
length.  It  cannot  be  hoped,  then,  to  go  fully  into 
all  the  aspects  of  the  matter  under  consideration, 
or  even  to  do  justice  to  the  points  actually  raised.  Un- 
der these  conditions  the  object  of  the  paper  will  be  at- 
tained if  a  certain  amount  of  interest  in  regard  to  the 
various  difficulties  and  questions  arising  out  of  and 
surrounding  the  disposal  of  Trades  Waste  is  aroused 
amongst  the  members  of  the  Society.  It  is  in  the  hope, 
therefore,  of  opening  up  an  interesting,  and  not  very 
widely  discussed  side  of  sanitary  engineering  to  the 
consideration  of  the  Society  that  this  paper  is  sub- 
mitted. 

Many  things  enter  into  the  disposal  of  Trades 
Waste:  engineering,  mechanical  and  civil;  bacterio- 
logy; and  chemistry,  to  mention  but  a  few.  Chemistry 
and  bacteriology  are,  perhaps  chiefly  concerned  with 
the  recovery  of  useful  matters  from  the  waste;  either 
such  as  can  be  re-used  in  connection  with  the  industry 
producing  the  waste,  or  such  as  may  be  useful  in  some 
other  way;  manurally  for  example.  In  both  these  cases 
the  cost  of  recovering  the  useful  portion  of  the  waste 
must,  other  things  being  equal,  be  justified  by  the 
nil' milt  and  value  of  the  useful  agent  recovered.  Engi- 
neering knowledge  is  required  in  this  connection  for 
tlu-  carrying  into  effect  of  the  chemist's  or  bacterio- 
logist's ideas  as  to  the  recovery  of  the  useful  parts  of 
the  waste  in  suitably  designed  and  constructed  recov- 
ery plants.  It  is  also  necessary  in  making  provision 
for  the  ultimate  disposal  of  the  useless  parts  of  the 
waste,  in  such  a  way  that  they  may  create  the  least 
possible  nuisance  to  the  community  which  might  later 
be  affected  by  such  wastes. 

Equity  may  also  have  something  to  say  in  the  mat- 
ter, and  may  demand  two  things,  the  one.  that  the  in- 
dustry from  which  the  waste  arises  shall  not  be  unjust- 
ly hindered  with  the  necessity  of  a  superfine 
purification  or  a  two  exactive  disposal  of  its  waste.  The 
other  that  the  community  or  communities  naturalh 
<>r  artificially  affected  by  the  existence  of  the  industr\. 
in  whatsoever  way,  shall  be  properly  safeguarded  from 
the  abuse  of  their  natural  rights  that  might  arise  from 
the  existence  nf  the  industry  and  the  waste  arising 
therein  >m. 

It  is  the  intention  of  this  paper  to  touch  to  a  greater 
or  less  degree  on  each  of  these  salient  points  with  re- 
gard to  the  disposal  of  trades  waste.  \'o  one  of  them 
is  of  less  importance  than  the  Others,  and  thev  arc. 
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indeed,  to  a  great  degree  interdependent,  and  must  be 
considered  so  especially  by  the  engineer,  who  as  a 
kind  of  modern  jack-of-all-trades — though  it  is  to  be 
hoped  not  "master  of  none" — should  have  a  smattering 
of  all  matters  touching  his  profession,  and  should  also 
have  the  faculty  of  seeing  their  relative  values  in  true 
proportion. 

Treatment  or  Purification 

The  first  question  that  arises  in  connection  with  the 
disposal  of  Trades  Waste  is:  When  does  trade  waste 
require  treatment  or  purification  before  being  turned 
into  the  nearest  sewage  carrier?  The  answer  to  this 
question  will  vary  in  each  individual  case.  When  a 
manufacturing  industry  is  situated  on  a  seaboard  there 
may  or  may  not  be  a  necessity  for  purification.  If 
situated  on  a  tidal  estuary  the  shoals  of  which  are 
densely  populated  some  cflluents  will  certainly  require 
to  be  purified.  The  necessity  for  treatment,  will  how- 
ever, be  dependent  on  many  considerations.  The  qual- 
ity and  quantity  of  the  effluent  may  perhaps  be  the 
most  important  of  these,  but  some  others  of  equal  im- 
portance can  be  named,  e.g..  the  character  of  the  bot- 
tom; the  value  of  the  fishings  likely  to  be  affected, 
especially  in  the  case  of  oysters  and  some  other  fish 
beds  in  the  vicinity  of  the  outlet;  the  velocity  of  the 
ebb  and  flow  of  the  tides,  and  the  directions  of  the  cur- 
rents at  all  states  of  the  tide.  Similar  conditions  affect 
the  disposal  of  trades  waste  discharged  into  rivers 
and  lakes.  The  quantity  and  composition  of  the  efflu- 
ent and  its  likely  effect  upon  the  stream  or  lake  must 
be  carefully  gone  into  before  a  decision  is  arrived  at  as 
to  the  amount  of  purification,  if  any,  required  before 
its  discharge. 

In  the  same  way  where  trades  waste  discharges  in- 
to a. common  sewer  of  a  public  authority  its  possible 
effect  upon  the  sewers  and  purification  plant  of  the 
authority  should  be  considered,  and  the  more  so  that 
the  discharge  of  trade  cflluents  into  common  sewers 
is  a  frequent  source  of  difficulties  arising  between  the 
manufacturer  and  the  public  authority. 

Tin-  polluting  effect  of  trades  waste  arises  from 
various  causes:  (1)  An  excessive  quantity  of  solids  in 
suspension.  (2)  Agents  in  the  diluent  liable  to  fer- 
ment or  putrify  and  hence  create  a  nuisance.  I  .> ) 
Coloring  matters.  (4)  Substances  liable  to  poison  fish 
life,  aquatic  vegetation,  or  persons  or  stock  using  the 
stream  for  drinking  purposes  below  the  effluent.  (51 
( )ilv  matters  such  as  soap,  fat.  and  grease. 

Amongst  the  industries  producing  waste  effluents 
containing  large  quantities  of  matter  in  suspension  are 
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tanning,  cotton  and  woollen  making  industries  and  the 
paper  making  trade,  Effluents  from  ammonia  recovery 
plant-,  potteries,  and  bleach  and  dye  works  are  also  of- 
fenders in  this  respect.  The  waste  liquids  from  brew- 
eries, distilleries,  glue  and  beer  root  sugar  fatcories, 
and  from  the  tanneries  and  hide-dressing  works  con- 
tain highly  fermentative  and  putrifactive  constituents. 
Dye  works,  calico  printing  works  and  the  like  produce 
highly  colored  wastes.  The  number  of  trades  dis- 
charging effluents  injurious  to  organic  life  is  very 
large,  amongst  them  may  be  mentioned  bleach  or  dye 
wastes,  paper  mills,  ammonia  recovery  plants  and 
many  others.  Soap  factories,  wool  coloring  works 
and  laundries  are  the  most  frequent  producers  of  oily, 
greasy  and  fatty  wastes. 

Waste  Effluents  and  Methods  Adopted 

It  may  not  be  out  of  place  here  to  give  a  short 
-ketch  of  some  industries,  giving  a  rough  description 
of  the  processes  involved  in  them,  and  a  general  idea 
of  the  methods  adopted  to  counteract  the  action  of 
such  wastes  before  allowing  them  to  pass  finally  into 
sewers  or  water  courses. 

Fell-mongering  is  an  important  trade  carried  on  in 
connection  with  both  the  woollen  and  leather  indus- 
tries. <  The  object  of  fell-mongering  is  to  remove  the 
wool  or  hair  from  hides  and  skins.  The  dried  hides 
are  first  of  all  soaked  for  from  four  to  seven  days  in 
water,  they  arc  then  steeped  in  milk  of  lime  and  thor- 
OUghly  brushed  in  a  brushing  machine  to  remove  ex- 
traneous matters  from  the  wool.  After  this  hides, 
which  may  or  may  not  be  washed  again  to  remove  the 
milk  of  lime,  are  scraped,  and  the  hair  or  wood  sent 
to  the  wool  conners  while  the  skins  are  sent  to  the 
tanners.  As  might  be  expected  the  waste  from  the 
scouring  and  washing  operations  is  of  a  very  polluting 
nature  containing  lime,  dirt  and  sand,  and  fragments 
of  putrifying  flesh.  The  washing  process  also  pro- 
duces a  considerable  quantity  of  solid  matter  in  the 
form  of  sludge.  This  latter  has  a  high  manurial  value 
and  should  be  easily  disposed  of  for  that  purpose. 
With  regard  to  the  wash  and  scour  waters,  these 
should  be  settled  and  screened  before  turning  into  a 
common  sewer,  the  object  of  course,  being  to  reduce 
as  much  as  possible  the  solid  matters  in  suspension, 
which  might  otherwise  create  a  nuisance.  The  liquid 
element  from  fell-mongering  works  has  been  found  to 
be  amenable  to  the  ordinary  treatment  given  to  domes- 
tic sewage  on  bacteria  beds  when  mixed  with  it  and 
discharged  at  a  fairly  moderate  rate;  but  when  it  can- 
not be  diluted  with  a  much  larger  volume  of  sewage 
its  bacteriological  treatment  may  be  facilitated  'by 
precipitation  of  the  suspended  solids  with  sulphate  of 
lime. 

After  the  hides  pass  into  the  hands  of  the  tanner 
they  are  soaked  in  tanning  solutions  of  various 
strengths,  and  finally  pickled  in  salt,  and  put  to  dry 
and  mature.  The  refuse  liquid  resultive  from  the  tan- 
ning process,  which  is  usually  carried  on  in  conjunc- 
tion with  the  fell-mongering  trade,  is  very  foul  and 
should  be  mixed  with  the  effluents  from  the  lime  and 
soak  pits  mentioned  previously  and  treated  with  them. 

Woolscouring  is  a  process  through  which  the  wool 
is  put  after  leaving  the  fell-mongers.  The  wool  is 
passed  through  a  series  of  tanks,  the  first  two  contain- 
ing hot  soap  solutions  and  the  last  clean  water.  The 
liquid  run  off  from  the  first  two  tanks  is  very  dirty 
and  greasy;  it  is  worth  while  to  recover  the  grease. 
The  process  usually  adopted  in  so  doing  is  to  first 
screen  and  settle  the  effluent  thus  removing  the  detri- 
tus and  solid  matter,  and  afterwards  treat  it  with  sul- 


phuric acid  to  neutralize  the  alkali  decomposing  the 
soaps.  The  effluent  is  next  passed  through  sedimen- 
tation tanks  on  the  continuous  flow  system.  These 
tanks  are  usually  designed  to  hold  about  a  quarter  oi 
the  dry  weather  flow.  The  sludge  is  allowed  to  accu- 
mulate in  the  tanks  and  is  afterwards  discharged  into 
vats  where  it  is  dosed  with  sulphuric  acid  and  after- 
wards heated  to  boiling  point  of  water  by  the  applica- 
tion of  steam.  The  sludge  is  then  passed  under  com- 
prcsesd  air  through  filter  presses  which  are  kept  hot 
by  steam,  and  the  grease  flows  off  with  the  press  liquor 
and  is  easily  separated  from  it  by  skimming.  After 
being  cooled  and  purified  the  grease  is  barrelled  and 
sold.  Only  twenty  per  cent,  of  the  grease  is  removed 
by  this  process,  but  by  distillation  in  retorts  at  a  tem- 
perature of  600  degrees  Fahrenheit  the  grease  remain- 
ing in  the  sludge  can  be  volatilised  and  afterwards 
condensed,  leaving  the  residue  in  the  form  of  a  dry 
powder. 

Bleaching  is  the  first  process  through  which  cotton 
passes  after  being  woven  into  calico.  Its  object  being 
to  remove  the  weavers  size  and  other  substances  added 
to  the  cotton  thread  during  the  process  of  weaving. 
Before  bleaching  the  cotton  passes  through  two  or 
three  processes  the  last  of  which  is  boiling  in  large 
iron  Kiers  with  caustic  soda  or  lime.  The  cloth  is  then 
washed  in  clean  water,  soaked  in  a  bleaching  solution, 
and  again  washed.  It  is  afterwards  soaked  in  a  weak 
solution  of  hydrocloric  acid,  thus  dissolving  any  lime 
remaining  in  the  weave  and  finally  washed. 

Dyeing  is  very  often  carried  on  in  connection  with 
bleachworks.  The  method  usually  adopted  in  dyeing 
is  to  pass  the  cloth  through  a  hot  solution  of  colour, 
analine  dyes  being  used.  After  dyeing  the  cloth  is 
washed  in  clean  water. 

Calico  printing  may  be  considered  as  a  branch  of 
the  dyeing  industry.  The  method  most  in  use  in  this 
trade  is  to  print  the  colors  off  on  the  cloth  from  en- 
graved copper  cylinders  or  rolls,  the  colors  being  made 
up  in  a  paste  with  gum,  starch,  flour  and  other  glutin- 
ous agents  and  applied  to  the  rollers.  Just  before  the 
cloth  comes  in  contact  with  the.  rollers  all  the  color, 
except  that  adhering  to  the  engraved  portion  of  the 
cylinders  is  stripped  off  so  that  only  the  engraved  por- 
tion is  left  in  colour  on  the  cloth.  After  printing  the 
cloth  is  passed  through  a  hot  soap  solution  and  then 
washed. 

As  can  be  readilv  realized  a  great  variety  of  objec- 
tionable matter  is  contained  in  the  waste  from  these 
trades.  Amongst  them  are  starch,  lime,  grease,  solu- 
ble soaps,  salts,  of  lime  and  soda,  dyes,  etc.  As  the 
three  trades  are  usually  carried  on  together  it  is  in 
most  cases  possible  to  mix  the  effluents  from  them  all 
at  the  same  time.  The  suspended  solids  are  easily  pre- 
cipitated by  the'  ijse  of  lime  or  alumino-ferric,  and  by 
passage  through  continuous  flow  precipitation  tanks  a 
measurably  clear  effluent  may  be  obtained.  The  re- 
maining impurities  can  be  removed  by  filtration,  even 
the  coloring  matter  being  usually  removable  in  this 
way  due-  to  the  mechanical  effect  if  coagulation  and 
the  straining  action  of  the  filter. 

The  treatment  required  for  paper  mill  effluents 
varies  somewhat  with  the  class  of  paper  manufactured. 
For  the  highest  class  papers  having  a  highly  finished 
surface,  espanto  grass  is  used.  The  grass  is  boiled 
for  several  hours  in  kiers  with  a  solution  of  caustic 
soda,  when  the  liquor  is  run  off  and  the  grass  washed 
in  clean  water.  It  is  then  broken  up  in  "potchers"  and 
bleached,  and  again  washed.  After  the  addition  of 
china  clay  it  passes  into  the  paper  making  machine, 
on  an  endless  band  of  copper  gauze,  going  through 
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rollers  which  squeeze  out  most  of  the  moisture,  and 
then  passing  over  many  steam  heated  cylinders,  till  at 
length  it  is  wound  on  the  final  drum  as  paper.  The 
liquor  run  off  from  the  kiers  is  usually  mixed  with  the 
water  from  the  first  washing  and  evaporated  to  recover 
the  soda,  the  second  wash  water  is  mixed  with  the 
other  waste  waters  and  settled  out  in  shallow  lagoons. 

In  the  manufacture  of  writing  papers  dyes  are 
used.  The  processes  involved  are  similar  to  those  for 
espanto  grass  papers,  but  the  kier  liquors  are  not  so 
strong,  and  instead  of  being  evaporated  the  first  run- 
off is  run  into  a  lagoon  and  settled  separately  from  the 
Other  liquids  but  in  the  same  manner. 

Brown  papers  are  made  from  peat,  old  sacking,  tar- 
paniline,  rope,  etc.,  and  from  the  dirty  nature  of  the 
materials  used  strongly  polluting  liquids  arise.  They 
are  usually  settled  and  filtered  in  the  same  way  as 
previously  mentioned. 

In  making  newspaper  wood  pulp  is  used.  In  mak- 
ing this  paper  the  caustic  soda  treatment  in  the  kiers 
is  seldom  needed..  Ordinary  settlement  of  the  waste 
liquids  is  usually  sufficient.  The  sludge  from  this  pro- 
cess is,  however,  rather  valuable,  and  if  pressed  can  be 
readily  disposed  of  for  making  into  colored  paper. 

All  paper  making  effluents  are  exceedingly  alkaline 
and  very  injurious  to  fish  life.  This  is  owing  to  the 
large  amount  of  caustic  soda  used  in  the  process  of 
manufacture.  The  suspended  solids  should  in  all  cases 
be  removed  by  precipitation  with  sulphate  of  lime  and 
iron,  and  the  clarified  tank  effluent  passed  through 
suitable  filters  before  being  turned  into  a  stream,  lake 
or  sewer. 

In  the  brewing  industry  the  chief  source  of  pollu- 
tion in  the  waste  arises  from  the  wash  waters  used  in 
cleaning  barrels,  fermenting  tanks,  and  cooling  vats. 
The  waste  contains  considerable  quantities  of  suspend- 
ed matter  in  the  shape  of  spent  hops,  grains,  yeast,  etc., 
and  decomposes  rapidly,  producing  lactic  and  butyric 
acids.  It  has  a  high  temperature  and  a  tendency  to 
sour  rapidly  thus  rendering  it  difficult  to  treat  bacteri- 
al! v  on  filter  beds.  It  can,  however,  be  successfully 
treated  by  first  precipitating  the  suspended  solids  with 
lime  neutralized  with  copperas  and  afterwards  turn- 
ing onto  percolating  filter  beds.  Where  a  brewery 
effluent  can  be  turned  into  ordinary  domestic  sewers 
its  treatment  is  greatly  simplified  as  the  anaerobic 
bacteria  in  the  sewer  counteract  the  tendency  of  the 
waste  to  turn  sour,  but  the  vital  point  in  connection 
with  the  treatment  of  this  waste  is  to  deal  with  it  be- 
fore it  becomes  an  acid  liquor. 

Having  sketched  these  few  industries  and  given  a 
more  or  less  rough  idea  of  the  methods  that  may  be 
employed  in  purifying  the  effluents  arising  from  them, 
it  will  be  now  advisable  to  state  a  few  general  princi- 
ples guiding  the  treatment  of  trade  effluents  in  general. 

Trades  waste  containing  lime,  calcium  sulphide 
and  sulphate  (the  effluents  from  ammonia  recovering 
plants,  gas  retorts,  and  coke  ovens,  contain  these  con- 
stituents), magnetic  oxide  of  iron  (from  analinc  stills) 
occulcnt  and  fibrous  matters',  etc.,  can  in  most  cases 
be  clarified  by  simple  settlement  in  suitably  construct- 
ed tanks,  in  certain  cases  mechanical  filters  or  line 
se  nilis  may  be  used.  Fermentative  and  putrefactive 
cllluents  may  be  treated  biologically  in  tanks  and  fil- 
lers, but  starching  wastes  are  sensitive  to  anaerobic 
treatment  and  are  more  easily  dealt  with  when  mixed 
with  ordinary  domestic  sewage.  Industrial  effluents 
Containing  coloring  matters  of  vegetable  origin,  and 
belonging  to  the  "aniline"  variety  which  arc  alizarcne 
derivatives  may  be  precipitated  by  means  of  iron  or 
aluminium  salts,  other  colouring  matters  mav  lie  de- 


stroyed in  biological  filters  when  mixed  with  sewage. 
Apart  from  their  color  they  are  innocuous.  Alkaline 
sulphides  in  effluents  may  be  treated  with  an  excess  of 
lime  or  a  mixture  of  lime  and  ferrous  sulphate  (cop- 
peras), but  the  precipitated  sulphide  must  be  settled 
out  in  tanks  before  the  effluent  is  finally  discharged 
to  prevent  the  evolution  of  sulphuretted  hydrogen 
which  might  arise  if  the  liquor  came  in  contact  with 
free  acid. 

It  is  important  that  all  acids  and  alkalis  unless  pre- 
sent in  very  limited  quantities  should  be  neutralized 
before  their  final  discharge.  Chlorine  in  small  amounts 
in  either  its  free  state  or  as  hypochlorite  is  not  likely 
to  cause  much  trouble  in  sewers,  but  should  not  be  al- 
lowed to  pass  into  streams  or  lakes  except  in  merely 
nominal  quantities.  Sulphuric  acids  of  benzent  and 
napthalene  are  open  to  ordinary  treatment  at  sewage 
purification  works  when  sufficiently  diluted  and  mixed 
with  domestic  sewage,  but  are  very  injurious  to  the 
microscopic  life  in  fresh  water.  The  same  remarks  ap- 
ply to  effluents  containing  sulpho-cyanates,  thio-sul- 
phates  and  sulphides.  Free  particles  of  grease  present 
in  a  trades  waste  should  be  trapped  before  the  final 
discharge  of  the  effluent  into  either  sewers  or  streams. 
Soaps  can  be  broken  up  by  acids  and  separated  and 
purified,  or  simply  precipitated  with  lime. 

The  importance  of  the  adequate  treatment  of  trades 
waste  can  be  realized  from  even  so  cursory  an  outline 
of  the  subject.  There  can  be  no  doubt  as  to  its  neces- 
sity. Local  Government  Boards,  local  and  public 
health  authorities,  and  others  having  jurisdiction  over 
foreshores,  lakes  and  streams,  and  common  sewers 
would  seem  to  have  a  clearlv  defined  duty  confronting 
them  in  the  making  of  regulations  governing  the  dis- 
charge of  trades  waste  cllluents  in  the  different  spheres 
of  their  authority.  Manufacturers  are  in  business  for 
profits,  and.  unless  they  can  see  material  benefit  ac- 
cruing to  themselves  by  so  doing,  are  extremely  un- 
likely to  spend  money  on  treating  the  wastes  from 
their  industry.  The  advantage,  therefore,  to  the  com- 
munity of  regulations  defining  the  degree  of  purity  re- 
quired in  trade  effluents  can  scarcely  be  over-esti- 
mated. Even  the  manufacturer  himself,  is  usually 
benefitted  by  them  as  they  preclude  to  a  great  extent, 
when  properly  complied  with,  risks  of  loss  to  him  bv 
litigation  consequent  upon  his  works,  which  might 
arise  were  such  regulations  not  in  force. 

In  the  absence  of  such  regulations  the  duty  of  the 
engineer  is  somewhat  difficult.  It  is  when  called  upon 
i 1 '  design  a  sewerage  scheme  for  .111  industrial  plant  to 
so  lay  out  his  scheme  that  the  least  possible  nuisance 
may  arise  from  the  final  effluent.  It  is.  however,  asking 
rather  much  of  the  engineer,  employed  bv  a  manufac- 
turer and  in  his  interests,  to  do  this  in  cases  where 
statutory  obligations  may  favor  a  cheaper  but  not  so 
efficient  design  from  the  point  of  view  of  the  purity 
of  the  final  effluent.  The  conscientious  engineer  finds 
himself  at  a  discount  in  such  circumstances.  The  story 
of  the  cameleon  mav  be  familiar.  The  camclcon  was 
placed  on  cloths  of  different  colors  and  changed  color 
quite  successfully  on  each.  Finaly  he  was  laid  on  a 
piece  of  tartan.  Ho  wept  salt  tears  and  expired.  In 
the  words  of  the  original  teller  of  the  Story  "He  done 
his  best  but  he  busted."  The  engineer  cannot  be  ex 
pected  to  serve  two  interests  any  more  than  could  the 
victim  of  this  storv. 


According  to  a  despatch  from  Quebec,  t he  City  Council 
will  seek  power  to  purchase  the  Dorchester  F.lectric  Com- 
pany at  a  cost  of  one  million  dollars.  This  is  a  steam  plant, 
and  supplies  current  for  the  electric  lighting  of  the  city. 
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.Methods  Which  Make  for  Profit  or  Loss  in 

Estimating 


THERE  are  two  stumbling  blocks  to  the  success 
of  the  average  contractor,  said  a  well-known 
builder  of  big  buildings,  recently,  and  many 
men  are  not  aware  of  them.     I  allude  to  the 
estimator  and  the  foreman. 

1 1  you  will  analyze  a  percentage  of  the  failures  of 
nun  in  the  contracting  business  vou  will  Jind  that 
about  three-quarters  of  them  are  brought  about  by 
leak-,  little  or  hi"-,  in  the  estimating  department.  The 
Others  can  usually  be  traced  directly  to  inefficient  fore- 
men. 

I'his  i-~  a  broad  statement  yet  it  is  one  that  has  a 
great  ileal  of  truth  in  it.  In  addition  to  the  two  stumb- 
ling blocks  mentioned  above  another  might  be  men- 
tioned- the  boss,  himself,  who  through  lack  of  per- 
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Fig.  1— Estimating  blank  used  by  a  successful  contractor  for  many  years. 

sonal  supervision  makes  it  possible  for  estimators  to 
make  costly  mistakes  and  get  away  with  them. 

This  estimating  proposition  is  the  weak  spot  in 
many  other  kinds  of  business  as  well  as  contracting. 
Take  the  average  store  keeper  who  runs  behind  until 
he  really  goes  under,  and  you  will  find  the  main  reason 
for  his  failure  isn't  so  much  lack  of  trade  as  it  is  loss  of 
profit  owing  to  carelessness  in  computing  the  differ- 
ence between  what  goods  cost  and  what  they  should 
be  sold  for;  in  other  words  he  is  a  poor  estimator. 

Here  is  about  the  way  the  thing  works.  A  man  de- 
cides to  go  into  the  retail  store  business.  He  casts 
about  for  a  location  with  the  idea  of  starting  in  new 
with  a  fresh  line  of  goods,  or  else,  perhaps,  he  decides 


l"  buy  someone  out.  After  the  location  is  secured  he 
stocks  up,  unlocks  the  front  door  and  awaits  trade. 
\i>\\  the  lirst  thing  any  merchant  ought  to  do  is  to 
figure  "iH  the  exact  cost  of  his  goods,  plus  freight,  plus 
rent,  plus  heat  and  light.  To  this  he  should  add  the 
depreciation  on  any  stock  not  quickly  sold  and  a  per- 
centage on  goods  slow  to  move.  Once  having  the  ex- 
act  total  cost  of  his  goods  it  would  seem  easy  to  add 
the  percentage  of  profit  and  establish  a  correct  selling 
price.  Many  merchants  make  errors  in  their  computa- 
tions, however,  and  after  they  have  been  in  business 
a  w  hile  they  are  astonished  to  find  that  they  are  mak- 
ing no  profit.  Indeed,  many  discover  when  it  is  too 
late,  that  goods  have  been  sold  below  cost  and  cus- 
tomers are  getting  the  benefit  of  careless  business 
methods. 

Before  any  contractor  can  estimate  intelligently  he 
must  first  know  the  exact  cost  of  his  goods.  Right  here 
is  the  weakness  in  a  good  many  offices.  Cost  prices 
are  frequently  made  up  from  lists  prepared  a  few  years 
ago  before  wages  and  cost  of  materials  went  skyward. 
Or,  often,  contractors  carelessly  add  to  a  former  cost 
list  the  approximate  percentage  of  increase;  a  com- 
putation that  is  frequently  in  error  and  set  altogether 
too  low. 

(  a  mtractors  themselves  do  not  agree  upon  the  best 
w  ay  to  go  at  the  estimating  proposition.  Many  con- 
tractors, and  successful  ones,  too,  instead  of  figuring 
the  net  cost  of  work  and  then  adding  percentage  of 
profit,  simply  figure  every  item,  gross  (cost  plus  pro- 
fit) ;  the  total  of  all  items  added  forming  the  sum  of 
the  complete  bid. 

Other  contractors  maintain  that  the  only  correct 
way  is  to  take  the  net  cost  of  each  item,  add  these  to- 
gether and  then  add  the  percentage  of  profit.  There 
are  advantages  to  each  system  and  no  doubt  exponents 
of  each  system  will  continue  to  do  it  their  own  paiti- 
cular  way. 

One  advantage  of  the  first  mentioned  method  (gross 
cost  system,  including  profit)  is  that  it  is  a  little  less 
work  to  make  such  a  bid.  If  brick-work  is  figured  at, 
saj  $16.00  per  thousand  (which  price  includes  price  and 
profit)  the  total  amount  of  the  bid  may  be  computed 
a  little  more  quickly  than  when  brick  is  figured  at  a 
net  cost  of.  say  $12  per  thousand  to  which  the  con- 
tractor adds  a  profit  of  $4.  Another  advantage  of  this 
system  lies  in  the  fact  that  since  many  contractors 
have  made  bids  for  years  based  on  gross  costs,  to  be- 
gin making  bids  on  a  net  cost  system  would  involve 
rearranging  their  schedule  of  prices— quite  a  difficult 
job,  of  course. 

One  of  the  simplest  estimate  blanks  I  have  seen  is 
illustrated  in  Fig.  1.  The  contractor  (who  got  it  up  for 
his  own  use)  employs  the  gross  cost  method.  When 
making  a  bid  his  estimator  goes  through  plans  and 
specifications,  carefully  computing  the  cost  of  each 
item. 

These  (ust^  are  based  upon  prices  which  his  experi- 
ence has  taught  are  sufficiently  high  to  pay  the  cost  and 
\ield  him  the  percentage  of  profit  he  requires.  Every 
item  is  filled  out  in  the  blank,  and  from  the  total  figure 
resulting  the  contractor  makes  up  his  bid.  The  blank, 
being  retained  in  the  contractor's  files  for  future  refer- 
ence, is  not  sent  to  the  architect  or  owner.    When  the 
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building  is  completed  the  estimator  can  compare  the 
actual  cost  of  the  job  with  the  estimated  cost. 

Right  here  let  it  be  said  that  the  estimator,  himself, 
is  one  of  the  most  important  units  in  the  contractor's 
machine  for  frequently  the  skill,  prestige  and  capital  of 
the  contractor  is  discounted  by  the  carelessness  of  an 
estimator  whose  low  bid  makes  it  impossible  for  the 
contractor  to  make  any  profit.  On  the  other  hand 
many  a  contractor  has  built  up  a  good,  profitable  busi- 
ness by  means  of  the  accuracy  and  skill  of  his  estimat- 
ing department. 

The  prevailing  weakness,  inaccuracy,  seems  to  be 
possible  in  any  office,  large  or  small.  Now  and  then 
it  is  unpleasantly  brought  to  the  attention  of  the  con- 
tractor who  is  suddenly  shocked  to  find  he  has  lost 
more  money  on  one  job  than  he  can  make  up  in  half-a- 
dozen  others.  "Man?'  contractors  are  dubs,"  said  the 
general  manager  of  a  large  concern  to  me,  recently. 
"They  deserve  to  lose.  On  our  new  factory  contractors 
lost  a  hundred  thousand  dollars.    Yesterday  a  friend  of 

m  /  c  /$~«7*sr      ^  no 


As  a  matter  of  fact  the  contractor  is  up  against  a 
harder  game  in  figuring  costs  than  the  manufacturer. 
You  can  compute  how  much  work  a  machine  will  turn 
out  but  you  cannot  tell  to  a  dollar  how  much  work  me- 
chanics will  produce,  depending  (as  the  computation 
will)  upon  weather,  labor  troubles,  crankiness  of  archi- 
tects or  owner  and  numerous  other  noncontrollable 
conditions.  Nevertheless,  the  careful  estimator  with 
complete  cost  lists  should  hit  the  result  more  accurate- 
ly than  is  frequently  the  case. 

Fig.  2  shows  a  new  estimating  blank  called  a  "check 
system  blank."  The  idea  in  using  this  form  is  to  have 
two  estimators  figure  on  the  same  job,  one  checking 
the  other.  The  first  estimator  fills  out  the  items  in  the 
usual  way  after  which  he  folds  over  the  edge  of  the 
form  to  cover  his  figures.  Then  estimator  No.  2  makes 
his  own  calculations  without  reference  to  the  first  list, 
after  which  he  compares  the  two  results.  Any  glaring 
discrepancies  are  instantly  noticeable  and  such  items 
should  be  computed  again. 
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Pig.  3    Perforated  gummed  sheets  for  pasting  in  estimate  book. 


I  iii  2   Two  estimators  compare  this  blank,  one 
checking  the  other. 
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Remarks 


mine  told  me  that  a  firm  of  contractors  he  employs  lost 
heavily  on  three  jobs  they  are  just  completing.  Usual- 
ly losses  of  this  character  are  inexcusable,  occurring 
most  frequently  on  account  of  the  indifference  of  con- 
tractors who  are  not  sharp  enough  to  check  their  esti- 
mators." 

"In  our  business,"  went  on  the  general  manager, 
"we  t  an  tell  to  the  fraction  of  a  cent  what  every  article 
costs.  We  know  the  exact  ov  erhead  charge  for  the  en- 
tire plant  including  cost  of  buildings,  machinery,  in- 
surance, depreciation,  wages  of  heads  of  departments — 
in  fact/'  he  said  emphatically,  "it  would  be  impossible 
for  us  to  lose-  money  on  any  of  our  merchandise  unless 

we  deliberately  and  knowingly  decided  to  sell  it  below 
cost." 

"When  contractors  are  willing  to  work  out  cost 
sheets  in  the  same  accurate  way  there  will  be  fewer 
failures  in  the  Contracting  business.  There  should  not 
be  guess  work  in  figuring  the  COSl  of  a  building  any 
more  than  there  is  in  estimating  the  cost  ,,f  nici  <  hand - 
ise.  Every  contractor  who  has  an  efficient  working  or- 
ganization should  be  aide  to  work  a  svstem  of  costs 
that  W(  "lid  pr<  >ve  mistake  pi  >    A  " 


Fig.  4 -Loose  leaf  Index  card  for  tabulating  costs. 

The  advantage  of  having  a  printed  form  for  making 
out  estimates  is  obvious.  W  hen  contractors  merely 
compute  estimates  in  a  blank  book  kept  for  the  purpose 
they  are  liable  to  forget  one  or  more  items.  With 
printed  form  covering  every  operation  such  items  are 
less  liable  to  be  forgotten. 

Another  new  idea  recently  advanced  is  to  print  the 
estimating  blank  on  gummed  and  perforated  paper. 
In  making  OUl  an  estimate,  it  is  proposed  to  tear  ofT 
from  this  sheet  the  items  required  in  the  estimate  past- 
ing them  in  the  estimate  book  (Fig.  .?).  For  instance 
i!  the  job  is  a  small  one  containing  only  such  items 
as  "permit,  excavating,  stonework  and  brickwork  "  the 
corresponding  headings  would  be  tilled  out  on  the  esti 
mating  blank,  torn  from  the  perforated  sheet  and  pas 
ted  into  the  estimate  book.  Thus,  reference  to  a  sheet 
in  the  first  place  would  act  as  a  check  against  admitting 
any  items,  but  there  would  be  no  long  list  of  items 
left  blank  since  only  the  items  needed  would  be  pasted 
in  the  book. 

I'or  keeping  cost  lists  there  are  several  methods 
open.  A  book  can  be  used  for  this  purpose,  indexed 
for  quick  reference     On  pajrc  set  out  lor  cost  ,,f  brick- 
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w  k.  for  instance,  one  can  enter  cost  of  common 
bride,  COSt  of  face  brick,  cost  of  wide  joints,  raked 
joints,  and  so  on.  Another  good  way  is  to  employ  a 
card  index  system  of  costs  (Fig.-4).  Cards  are  par- 
ticularly desirable  for  new  ones  can  be  substituted  as 
fast  as  prices  change. 

In  tilling  out  cost  cards  it  is  a  good  idea  to  have 
"material"  and  "labor"  entered  separately.  In  this 
way  any  fluctuation  in  labor  or  material  can  be  readily 
altered  on  the  card.  As  prices  go  up  or  down  a  record 
can  be  made  so  that  when  any  estimating  is  done  the 
estimator  will  have  late  prices  to  quote  fr.om. 

No  part  of  the  contractor's  equipment  is  more  im- 
portant than  these  cost  sheets.  They  should  be  filed 
in  a  drawer  or  cabinet  where  they  can  be  instantly 
referred  to.  It  is  an  excellent  idea  to  keep  them  under 
lock  and  key  as  more  than  one  contractor  has  found 


out.  Unscrupulous  estimators,  in  a  huff  after  being 
discharged,  have  been  known  to  "go  over  to  the  en- 
emy" with  a  complete  copy  of  their  former  boss's  cost 
lists;  of  immense  advantage  to  a  competitor. 

It  is  surprising  how  indifferent  to  the  importance 
of  accurate  estimating  some  contractors  are.  In  one 
office  I  have  known  estimates  to  be  made  out  by  the 
office  boy,  who  has  been  with  the  firm  several  months 
to  be  sure,  but  is  hardly  a  good  hand  to  "take  off" 
quantities  accurately.  In  other  offices  it  seems  to  be 
the  practice  to  shove  laborious  estimating  off  on  the 
stenographer.  Really,  this  job  of  estimating  is  im- 
portant enough  to  be  done  by  the  boss  himself.  At 
least,  if  not  done  by  him  it  should  be  attempted  only 
by  an  expert,  for  no  branch  of  the  contracting  busi- 
ness is  more  important  nor  in  any  office,  large  or  small, 
immune  from  loss  and  eventual  failure  if  the  estimat- 
ing department  is  not  turning  out  accurate  work. 


Developments  in  Pumping  Machinery 


Contributed  by  Wm.  Perry 


IN  the  year  1641  a  mechanic  in  Florence  received 
an  order  to  make  for  the  Grand  Duke  a  pump 
with  a  suction  pipe  extending  between  50  and  60 
feet  between  the  valve  and  the  level  of  the 
water.  The  pump  was  made  and  placed,  but  of  course, 
when  it  was  worked  it  raised  no  water.  In  the  be- 
lief that  the  fact  was  due  to  some  defect  in  the  con- 
struction the  maker  was  told  to  take  it  to  pieces. 
This  was  done  repeatedly,  and  new  attempts  were 
made  to  get  the  pump  to  perform  the  duty  required. 
W  hen  nothing  more  could  be  done  in  this  way  the 
superintendent  of  the  Grand  Duke's  water-works  con- 
sulted Galileo,  then  eighty  years  old,  blind  and  within 
a  few  weeks  of  death.  The  philosopher  had  never  seen 
reason  to  doubt  the  truth  of  the  opinion  universally 
prevalent  at  the  time  that  Nature  "abhors  a  vacuum" ; 
it  was  universally  held  that  the  power  which  raises 
water  in  pumps  is  some  occult  force,  which,  resist- 
ing all  attempts  to  form  a  void,  instantly  presses 
water  up  the  pipes  when  the  air  previously  in  them 
has  been  exhausted  by  the  piston.  When  the  whole 
circumstances  of  the  difficulty  at  Florence  were  placed 
before  Galileo  he  could  only  reply  that  Nature's  abhor- 
rence of  a  vacuum  is  limited  and  ceases  to  operate 
above  the  height  of  33  feet.  This  opinion,  given  with- 
out opportunity  for  due  examination,  was  probably 
not  quite  satisfactory  to  Galileo  at  the  time.  Within 
two  years  Torricelli,  who  lived  with  his  family  and 
assisted  Galileo  during  the  last  three  months  of  his 
life,  was  able  to  announce  that  this  "occult  force" 
was  the  pressure  caused  by  the  weight  of  the  atmos- 
phere. 

This  important  fact  he  first  established  by  an  ex- 
periment as  simple  as  it  was  ingenious  and  conclusive. 
He  had  made  a  model  of  the  Grand  Duke's  pump, 
which  had  a  suction  pipe  sixty  feet  long  placed  per- 
pendicularlyr,  with  its  lower  end  in  the  water.  When 
the  air  at  the  top  was  exhausted,  Torricelli  found  that 
he  could  by  no  means  make  the  water  rise  more  than 
32  or  33  feet.  He  reduced  the  pipe  to  40  feet,  but 
without  better  success.  It  then  occurred  to  the  ex- 
perimenter that  if  it  were  indeed  the  weight  of  the 
atmosphere  which  sustained  the  water  in  the  pipe  a 
substance  other  than  water  would  rise  to  a  height  in 
the  pipe  exactly  in  proportion  to  the  relative  specific 
gravity  of  water  and  of  the  other  substances  em- 


ployed. But  a  short  time  elapsed  before  this  thought 
was  submitted  to  the  test  of  an  experiment. 

The  medium  employed  was  quicksilver,  which  is 
about  14  times  heavier  than  water.  When  a  vacuum 
was  produced  in  the  top  of  a  tube,  the  lower  part  of 
which  was  filled  with  quicksilver  open  to  the  pres- 
sure of  the  atmosphere,  it  was  at  once  seen  that  the 
column  was  supported  at  a  height  of  only  one-four- 
teenth that  of  the  column  of  water.  Quite  a  number 
of  experiments  have  been  made  since.  These  have 
not  shown  any  better  results  than  those  obtained  by 
Torricelli. 

I  have  had  quite  a  wide  experience  in  pumping 
machinery,  going  into  the  pump  shop  in  1851,  and  am 
the  oldest  pump  expert  in  the  Dominion  today,  and 
the  best  I  ever  did  was  at  Chatham,  N.B.  When  I 
had  a  vacuum  of  27  inches  I  started  the  pump  (a  new 
one)  and  drew  down  to  30  feet,  but  I  could  not  lift 
the  water  after  stopping  until  the  water  raised  in  the 
well,  27  in.  vacuum  equals  30.62  feet. 

Water  is  propelled  through  the  suction  pipe  of  a 
pump  by  the  act  of  removing  or  lessening  the  pres- 
sure of  the  atmosphere  on  the  surface  of  the  water 
in  the  suction  pipe.  Properly  speaking  there  is  no- 
thing in  the  operation  resembling  that  of  suction, 
one  end  of  the  pipe  being  placed  in  the  water  and  the 
other  end  connected  with  the  pump  inlet,  which  is 
closed  by  a  valve  or  valves.  The  stroke  of  the  pump 
piston  or  plunger  has  the  effect  of  partially  removing 
the  air  in  the  pipe.  The  surface  of  the  water  being 
then  relieved  of  a  portion  of  the  atmospheric  pressure, 
there  is  less  resistance  offered  to  the  water  rising  in 
the  pipe.  The  water  inside  the  suction  pipe  rises  above 
the  level  of  that  outside  in  proportion  to  the  extent  to 
which  the  pressure  of  air  is  removed.  If,  for  instance, 
the  pressure  of  air  within  the  suction  is  reduced  by 
the  first  stroke  from  I4y2  lbs.  to  \3T/2  lbs.,  the  water 
will  be  forced  up  the  pipe  about  2J4  feet,  because  a 
column  of  water  an  inch  square  and  2*4  feet  high  is 
about  equal  to  one  pound  in  weight. 

Upon  the  reduction  of  the  pressure  of  the  air  con- 
tained in  the  suction  from  I4y2  lbs.  to  \2>y2  lbs.  per 
square  inch,  it  is  evident  that  unless  the  water  ascended 
the  pipe  there  would  be  an  unequal  pressure  upon  its 
surface  inside  and  its  surface  outside  the  pipe.  In 
consequence  of  the  water  rising  2%  feet  in  the  pipe 
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the  pressure  upon  the  surface  of  the  water,  both  in- 
side and  outside,  is  evenly  balanced,  as  the  pressure 
upon  the  water  exposed  to  the  full  atmosphere  is  \4l/2 
lbs.  upon  each  square  inch  of  its  surface,  while  that 
upon  the  same  planes,  but  within  the  pipe,  will  sus- 
tain a  column  of  water  2*4  feet;  high  (weighing  1  lb.) 
and  13^2  lbs.  pressure  of  air,  making  a  total  of  14^ 
lbs.  If  in  consequence  of  a  second  stroke  of  the  pis- 
ton or  plunger  the  air  pressure  in  the  pipe  is'  reduced 
to  \2l/2  lbs.  per  inch,  water  will  rise  another  2]/$  feet. 
This  rule  is  uniform. 

The  following  table  gives  the  velocity  of  flow 
through  a  suction  pipe  in  feet  per  second  with  vari- 
ous heights — barometer  30,  thermometer  60  deg.  Fahr. 


Height  of 
pump 
in  feet 

Velocity  of 
fl'iw  in 
pump  chamber 

Height  of 
pump 
in  feet 

Velo-  ity  of 
flow  in 
pump  chamber 

1 

46.16 

18 

32.21 

2 

45.45 

19 

31.19 

3 

44.75 

20 

30.14 

4 

44.01 

21 

29.06 

5 

43.23 

22 

27.93 

6 

42.33 

23 

26.75 

7 

41.77 

24 

25.52 

8 

40.90 

25 

24.23 

9 

40.20 

26 

22.80 

10 

39.39 

27 

21.41 

1 1 

38.57 

28 

19.85 

12  * 

37.72 

29 

18.16 

13 

36.86 

30 

16.29 

14 

35.98 

31 

14.18 

15 

35.07 

32 

11 .70 

16 

34.14 

33 

8.52 

17 

33.19 

34 

2.89 

It  will  be  seen  that  a  pump  will  not  raise  with  a 
velocity  which  is  of  practical  value  at  a  greater  depth 
than  22  to  24  feet,  and  this  is  about  the  extreme  limit 
of  a  pump's  efficiency.  Such  heavy  duty  as  this  can- 
not be  done  except  under  the  most  favorable  condi- 
tions. There  is,  however,  hardly  any  limit  to  the 
length  of  horizontal  suction  pipe  through  which  a 
pump  will  draw,  provided  both  the  pump  and  the 
joints  are  air-tight  and  the  sizes  are  so  proportioned 
as  not  to  cause  undue  friction.  I  have  put  in  a  suction 
pipe  3,000  feet  long,  16  ins.  diameter,  cast  iron  lead 
joints,  and  tested  to  150  pounds  pressure  before  cover- 
ing i"  and  another  750  feet  long,  20  foot  lift.  What  is 
most  essential  in  a  suction  pipe  is  a  vacuum  chamber 
and  where  to  place  it.  As  a  rule,  pump  manufacturers 
take  too  much  for  granted.  They  usually  think  that 
any  one  who  purchases  a  steam  pump  understands 
how  to  connect  it  up  properly.  It  is  quite  surprising, 
however,  to  find  how  few  really  know  how  to  connect 
up  a  steam  pump  to  get  the  best  results,  especially 
where  the  supply  comes  under  a  head.  I  usually  take 
the  trouble  to  follow  up  each  case  and  sec  what  the 
purchaser  intends  to  do  with  the  pump  in  the  matter 

of  piping  and  location  and  connections. 

» 

Regai  ding  the  use  of  suction  chambers,  I  consider 
theni  of  great  importance,  when  rightly  placed  on  the 
suction  pipe.    I  have  what  is  called  a  hire  Engine  used 

81  the  big  fire  in  London,  England,  in  1666,  and  12 

copper  plate  engravings  of  fire  engines  invented  by 
two  brothers  in  Holland  in  lf»3().  The  principle  in 
connection  with  the  inlet  and  outlet  valves  has  not 
Changed  from  that  day  to  this  and  the  copper  plate  en 
{ravings  are  not  surpassed  in  any  catalogue  today. 
I'hey  did  not  have  hose  or  suction  pipes,  but  they  did 
good  work,  which  is  shown  on  the  different  engravings 


Protection  of  Unfinished  Concrete 

THE  use  of  concrete  during  the  winter  months 
has  always  been  attended  with  more  or  less 
danger,  and  opinions  are  divided  as  to  the  ad- 
visability of  placing  concrete  in  freezing 
weather.  Mr.  Leonard  jG.  Wason,  president  of  the 
Aberthaw  Construction  Company  of  Boston,  Mass.,  in 
a  recent  paper  read  before  the  Boston  Society  of  Civil 
Engineers,  gives  a  number  of  interesting  items  which 
he  has  found  during  his  experience  in  that  line.  It 
seems  to  be  generally  considered  that  the  concrete  laid 
in  the  winter  months  will  be  exactly  as  good  as  that  in 
the  summer,  and  possibly  more  so,  if  the  necessary 
precautions  to  protect  it  are  taken. 

The  aggregates  must  be  free  from  fost  when  mixed. 
A  live  steam  pipe  should  be  shoved  into  the  sand  pile, 
the  escaping  steam  heating  it  and  removing  all  frost. 
The  same  may  be  done  with  the  stone,  but  a  canvas 
should  be  thrown  over  the  top  of  the  pile  to  retain  the 
heat,  which  more  readily  escapes.  When  a  consider- 
able amount  of  heating  is  provided  for  in  advance, 
steam  pipes  are  laid  on  the  ground,  and  stone  as  re- 
ceived is  dumped  upon  them.  Then  there  is  a  canvas 
thrown  over  to  prevent  storms  getting  into  the  pile  and 
to  retain  the  heat.  The  frost  is  thus  easily  and  eco- 
nomically removed. 

Salt  is  frequently  used  m  the  water  to  lower  its 
freezing  point.  It  is  seldom  worth  while  to  heat  the 
water  itself.  Little  care  need  be  used  to  prevent  mass 
concrete  from  freezing,  as  the  frost  will  usually  only 
strike  to  a  depth  of  about  one  inch.  Buildings  are  in- 
closed with  tarpaulin  tied  onto  an  outside  staging, 
and  the  inclosed  space  is  heated  with  salamanders 
burning  coke.   Sometimes  it  is  possible  to  use  steam. 

Erost  is  removed  from  work  by  the  use  of  salt  and 
steam,  and  if  the  concrete  surface  is  left  rough  it  is 
common  to  sprinkle  the  top  surface  with  salt  to  pre- 
vent freezing.  In  winter  it  is  very  common  to  put  the 
finish  on  as  a  separate  operation,  after  the  building  is 
enclosed,  and  not  as  an  integral  part  of  the  construc- 
tion, on  account  of  the  danger  of  freezing.  After  it  is 
put  on,  it  must  be  kept  from  freezing  for  the  first  forty- 
eight  hours. 

The  expense  of  protection  against  the  weather  is 
not  very  great,  and  good  results  can  be  so  surely  guar- 
anteed that  it  is  not  usual  to  discontinue  work  on  ac- 
count of  cold  weather. 

Occasionally  it  is  necessary  to  make  some  pro- 
vision for  the  protection  of  the  men.  Shelters  or  wind 
shields  are  built  in  front  of  the  henches  where  car- 
penters are  making  up  forms,  as  well  are  around  the 
men  at  the  concrete  mixer,  whose  work  does  not  neces- 
sarily keep  them  warm.  W  here  excavation  is  going 
on  in  the  open,  it  is  expedient  to  have  a  building  with 
a  good  lire,  where  the  men  can  warm  themselves  when 
necessary  ;  and  on  a  few  jobs  it  has  proved  to  be  wise 
to  provide  hot  coffc  free  in  these  shelters. 

The  greatest  iron-ore  producer  in  the  United  States 
is  Minnesota,  by  a  wide  margin,  according  to  a  bulletin 
issued  by  the  U.  S.  Geological  Survey/  In  1913  the 
total  marketed  production  in  the  country  was  59,643,- 
0"S  long  ton.,  valued  at  $130,905,558,  o'f  which  Min- 
nesota contributed  3<>o()3,331  tons,  valued  at  $S0.rsl>.- 
()25.  In  l'»12  Minnesota  produced  31.24n,S13  tons 
valued  at  $61  .S05.017. 


In  pursuance  of  the  policy  of  double  tracking  the 
principal  lines,  the  C.  P.  R.  are  constructing  a  new- 
double  track  bridge  over  the  Lachine  (  anal.  I'.  (J. 


I  ^  Jt> 


The  Possibilities  of  Brick  in  an  Educational 

Exhibit 


THE  possibilities  pf  brick  are  well  illustrated  in 
the  accompanying  views  of  brick  exhibit 
rooms.  As  a  matter  of  fact,  no  illustration 
can  do  justice  to  the  great  variety  of  rich,  soft 
color  tones  here  displayed  in  buffs,  greys  and  reds, 
finished  in  rough  and  smooth  textures  and  enamel. 
Adequate  color  reproduction  is  unsatisfactory  and  the 
black  and  white  print  is  the  best  available.  But  even 
at  that,  the  photographs  are  sufficiently  illuminating  as 
to  the  possibilities  of  brick  in  the  work  of  educating 
the  public  to  the  best  use  of  constructional  materials. 

Such  exhibit  rooms  as  these,  and  that  of  the  Don 
Valley  Brick  Company,  Toronto  (which  we  hope  to 
illustrate  in  a  later  issue),  suggest  that  manufacturers 
are  awakening  to  the  advantages  of  putting  material 
proof  behind  their  selling  arguments.  With  no  other 
single  material  of  construction  can  such  artistic  effects 
be  produced.  A  brick  wall  built  up  of  many  units, 
each  carefully  laid  in  place,  expresses  individuality  and 
character  impossible  to  obtain  with  any  other  build- 
ing material.  This  is  axiomatic:  even  the  cement  man 
will  admit  that  it  is  beyond  dispute.  It  has  been  said 
that  the  brick  wall  is  to  the  cement  surface  or  a  painted 
wooden  surface  as  an  Oriental  rug  is  to  a  single  col- 
ored carpet  or  as  an  oil  painting  is  to  a  chromo.  Dur- 
ing the  last  few  years  so  many  excellent  uses  have  been 
found  for  cement  and  so  many  advantages  have  been 
discovered  for  it,  particularly  in  all  forms  of  engineer- 
ing work,  that  there  has  been  a  popular  tendency  to 
si  de-track  the  oldest  and  most  honorable  material  of 
them  all. 

Professor  Gillespie,  of  the  University  of  Toronto,  is 
well  known  as  an  expert  on  cement  and  concrete,  but 
his  attitude  towards  brick  is  proved  by  the  opening 
paragraph  of  an  article  entitled,  "Brick  Masonry  in  the 
Light  of  Recent  Tests,"  which  he  contributed  a  few 
years  ago  to  one  of  the  special  numbers  of  this  journal. 
Therein  he  wrote : 

"Begun  in  prehistoric  days,  when  primitive  man 
fashioned  the  clay  and  baked  it  in  the  sun ;  developed 
and  improved  with  the  accumulated  experience  of  suc- 
ceeding ages  and  perfected  in  recent  times  through  the 
investigations  of  the  ceramist  and  the  chemist,  the 
brick-maker's  art  commands  a  respect  and  possesses  a 
prestige  analogous  to  that  which  attaches  to  an  old 
and  honorable  family." 

Brick  has  withstood  the  ravages  of  time  for  thous- 
ands of  years.  .  Brick  walls  built  by  the  Babylonians 
three  thousand  years  before  Christ  are  still  standing 
in  good  condition,  while  others  built  of  competitive 
material,  erected  only  half  the  time,  have  crumbled  to 


dust.  Brick  has  been  known  and  recognized  in  every 
age.  From  the  sun-dried  clay  of  the  early  Babylonians 
down  to  the  latest  product  of  the  best  of  our  Canadian 
and  American  factories,  the  two  outstanding  character- 
istics of  the  material  that  have  never  been  disputed 
have  been  Permanency  and  Variety. 

Brick  improves  with  age  and  its  value  does  not 
deteriorate.  The  Hy-tex  people  quote  a  case  in  point: 
"In  a  large  mid-Western  city  are  two  houses  side 
by  side,  built  at  the  same  time  some  years  ago  by  two 
brothers.  Both  are  of  simple  and  rather  common- 
place architectural  design.  The  more  substantial  and 
dignified  appearance  of  the  brick  house  seems  due  to 
the  brick  alone-;  the  main  difference  in  the  floor  plans 
and  designs  is  that  the  frame  house  is  larger.  The 
first  cost  of  the  brick  house  was  slightly  greater,  but — 
the  frame  house  was  sold  recently, — and  it  was  no 
forced  sale  either— at  a  loss  of  40  per  cent,  of  its  or- 
iginal cost ;  while  for  the  brick  house,  standing  on  the 
next  adjoining  lot,  recent  bidders  have  offered  twice  its 
original  cost." 

A  point  that  may  well  be  impressed  upon  all  users 
of  constructional  material  is  that  first  cost  is  only  one 
of  the  many  elements  that  enter  into  genuine  economy. 
In  the  construction  of  a  residence  it  may  be  possible 
to  effect  a  saving  of  several  hundred  dollars  by  sub- 
stituting cheaper  material  for  brick,  but  the  principal 
and  interest  on  the  additional  amount  are  soon  made 
up.  An  interesting  illustration  of  the  place  occupied 
by  brick  in  comparative  costs  is  contained  in  the  book- 
let "Genuine  Economy  in  Home  Building"  (Hydraulic- 
Press  Brick  Company).  In  this  booklet  attention  is 
directed  to  a  view  of  a  residence  completed  recently  at 
St.  Louis.  This  house  has  13-in.  solid  brick  walls  and 
is  faced  all  around  with  Hy-tex  brick.  We  extract 
the  following  from  the  booklet: 

"This  house  is  built  very  substantially,  with  tile 
roof,  copper  gutters,  cut  stone  sills  and  trim.  All  the 
details  are  such  as  a  purse-free  home-builder  desires. 
To  build  the  house  complete  cost  $9,875.  We  have  on 
file  the  itemized  price-sheets  and  contract  bids. 

"To  obtain  definite,  unprejudiced,  up-to-date  fig- 
ures on  comparative  costs,  we  had  the  blue-print  plans 
of  the  house  re-figured  by  one  of  the  most  careful  con- 
tractors in  St.  Louis,  as  if  the  outside  walls  were  to  be 
of  frame  instead  of  brick.  Our  frame  specifications 
assumed  that  all  other  items  except  outside  walls  re- 
mained the  same.  We  were  not  content  with  the  es- 
timated price ;  we  secured  a  contract  bid  for  which  the 
contractor  could  be  held  to  take  the  job.  The  con- 
tract price  of  brickwork,  both  material  and  labor,  on 
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The  views  reproduced  here- 
with are  of  the  exhibit  rooms 
of  the  Hydraulic-Press  Brick 
Company  at  St.  Louis.  On  the 
left  is  shown  a  glimpse  of  a 
corridor;  on  the  right  a  Dutch 
fireplace;  and  below,  the  main 
hallway  and  piers.  The  great 
variety  of  rich,  soft  color-tones 
here  displayed  in  buffs,  grays 
and  reds  finished  in  rough  and 
smooth  texture  and  enamel, 
make  adequate  color  repro- 
duction unsatisfactory. 


THE  POSSIBILITIES  OF  BRICK 
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this  house  as  actually  charged  was  $1,465.  The  con- 
tractor's l>i*l  for  frame  construction  on  the  same  house 
was  $1,137.71,  a  difference  of  $327.29.  To  this,  in  all 
fairness,  should  he  added  the  cost  of  the  cut  stone  used 
in  the  brick  house  for  window  sills,  around  the  porch, 
and  for  trim,  $102,  increasing  the  total  difference  in 
favor  of  frame  to  $429.29. 

"Then  we  scut  photographs  and  blue  print  plans 
of  the  same  home  to  our  office!  managers  in  Philadel- 
phia, Cleveland,  Indianapolis,  Omaha  and  Minneapolis. 
I  hey  in  turn  secured  from  prominent  residence  con- 
tractors in  their  cities  actual  bids,  not  estimates,  for 
--olid  brick  and  for  frame  outer  walls,  just  as  we  had 
done  in  St.  Louis.  These  cities  are  fair  representa- 
tives of  building  costs,  both  in  material  and  labor,  for 
the  nation,  and  the  results  obtained  are  of  timely  value 
to  every  prospective  home-builder. 

"Next  to  the  St.  Louis  figures,  Indianapolis  showed 
the  lowest  difference  in  favor  of  frame,  with  $610.19. 


Ki  in forced  concrete  and  natural  stone  are  both  con- 
siderably more  costly  than  the  most  expensive  form  of 
brick  C(  instruction." 

In  conclusion,  one  can  only  point  again  to  the  ad- 
mirable work  which  we  have  attempted  to  illustrate 
in  these  pages  as  a  proof  of  what  can  be  done  and  what 
is  being  done  with  brick.  More  of  this  kind  of  work  is 
necessary.  If  brick  manufacturers  put  more  life  into 
their  trade  and  exert  themselves  more  in  the  way  of 
providing  additional  facilities  for  the  public  they  will 
reap  a  richer  harvest  than  they  have  done.  Brick,  of 
all  materials,  lends  itself  to  skilful  use  and  arrange- 
ment in  the  exhibit  room.  Let  us  hope,  then,  that  such 
facilities  will  be  increased  and  improved  upon  until  it 
becomes  a  matter  of  pleasure  and  education  to  call  in 
and  see  the  brick  manufacturer. 


The  largest  chain-drive  transmission  in  the  world 
is  said  to  be  that  of  the  Ox-Bow  hydro-electric  plant 


The  Gray  Room  in  the  offices  of 

C Jmaha  followed  close,  with  the  brick  walls  more  ex- 
pensive by  $671.27.  Philadelphia  and  Cleveland  were 
next  in  order  with  $755.02  and  $771.70  respectively.  In 
Minneapolis,  whose  early  fortunes  were  built  on  tim- 
ber, the  difference  in  favor  of  frame  was  $855.  For 
these  six  representative  cities,  the  average  difference 
in  first  cost  between  brick  and  frame  construction  was 
$682.08. 

"Thus  we  see  that  even  where  frame  is  cheaper 
the  saving  effected  by  its  use  is  only  8.6  per  cent,  of 
the  cost  of  brick.  Where  the  difference  is  least,  brick 
cost  only  4.4  per  cent.  more.  The  average  difference 
in  the  contract  bids  of  the  six  cities  was  6.9  per  cent. 

"While  we  also  called  for  contract  bids  from  sev- 
eral cities  on  other  forms  of  construction,  we  will  not 
take  space  to  quote  them  here.  These  other  forms, 
such  as  stucco  or  cement  siding,  brick  veneer,  either  on 
frame  or  on  hollow  tile,  and  9-inch  brick  walls,  all  lie 
between  the  two  extremes  which  we  have  itemized. 


:  Hydraulic-Press  Brick  Company. 

on  the  Snake  River  at  Copperrield,  Ore.  The  installa- 
tion consists  of  one  3,600  kw.,  three-phase,  60-cycle 
generator,  running  at  225  r.p.m.,  operated  by  two 
water-wheel  units.  Each  of  these  units  consists  of 
two  pairs  of  water  wheels  of  the  horizontal  type,  with 
48-in.  centre  discharge,  set  in  open  flume,  and  oper- 
ating at  21  ft.  head  and  147  r.p.m.  The  water  is  sup- 
plied through  a  tunnel  cutting  off  a  bend  in  the  river. 
Each  water-wheel  unit  is  connected  to  the  generator 
by  four  Morse  chains  21  ins.  wide,  with  sprockets  of 
2-in.  pitch  on  the  line  shafting,  and  with  shaft  centres 
10  ft.  apart.  The  generator  shaft  is  in  the  centre  and 
5  ft.  above  the  level  of  the  water-wheel  shafts.  This 
chain  drive  is  said  to  be  three  times  greater  in  size 
than  any  previously  built,  the  largest  one  previous 
to  this  being  at  Indianapolis,  Ind.,  and  driving  a  1,200 
h.p.  generator.  The  Ox-Bow  plant  was  designed  orig- 
inally to  operate  under  a  45-ft.  head  obtained  by  a 
natural  fall  of  21  ft.  by  the  tunnel  through  the  bend 
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in  Snake  River,  and  the  building  of  a  diversion  dam 
across  the  river  below  the  tunnel.  Both  the  water- 
power  and  electrical  machinery  were  purchased  for 
this  head,  but  due  to  financial  troubles  the  company 


was  unable  to  build  the  dam  and  for  four  years  the 
property  lay  idle.  The  plant  was  put  in  operation  on 
September  30.  It  was  designed  by  the  W.  H.  Rose- 
crahs  Engineering  Company,  of  Chicago. 


A  Discussion  of  Building-Factor  Costs 

By  Harold  L.  Green,  in  the  Engineering  Magazine 

"No  one  at  the  present  time  can  say  what  is  a  terns,  etc.,  rates  of  5  per  cent,  for  depreciation  and  5 

standard  buildings  factor  proper  to  a  machine  shop,  per  cent,  for  repairs  were  used. 

a  foundry,  or  a  rolling  mill,  and  this  implies  that  no        For  convenience  these  rates  are  summarized  in  the 

one  is  in  a  position  to  say  that  this  or  that  particular  following  table : 

instance  is  an  example  of  efficiency  when  it  is  discover-  Land.  Buildings.  Fixtures, 

ed."    This  interesting  statement  appears  in  a  well         interest  percent,  percent,  percent. 

known  book  on  cost  accounting.*  n.  0  0 

0  la:;es    1  1  1 

It  has  been  my  privilege  to  develop  burden  charges         insurance  5  5 

in  several  large  industrial  plants  during  the  last  two         Depreciation  2  5 

years.    The  development  of  a  buildings-factor,  which  Repairs  i  •-, 

should  include  all  the  expenses  attendant  upon  the  J  

ownership,  use,  and  occupancy  of  a  building,  and  which  Total  g        11  5        16  5 

should  be  expressed  in  terms  of  an  annual  charge  per 

square  foot  of  floor  space  in  the  building,  was  a  neces-         lt;  is  evident  that  correct  interest,  tax,  and  insur- 
sary  part  of  this  work.  ;iIlcc  rates  can  be  determined.   Correct  reserves  for  de- 
Although  an  explanation  of  how  these  buildings  Precia,tion  and  rePair,s  are  °Pen  to  considerable  discus- 
factor  costs  were  determined  and  what  the  costs  were  s,IOU'  however,  and  the  correct  reserves  will  vary  with 
found  to  be  in  several  industries  would  not  set  up  ab-  fh$  tv,Pe  of  buildings  under  consideration.    As  a  basis 
solute  standards  of  efficiency,  such  data  would  enable  or,  ,thlS  "tfcle,  about  twenty-five  mill-construction 
relative  comparisons  to  be  made,  and  would  serve  as  hnildlllSs         lor  paper,  textile,  and  machine-building 
a  basis  for  studying  the  elements  of  buildings-factor  industries,  and  costing  from  $1.2a  to  fcl.oO  per  square 
costs  with  the  object  in  view  of  approaching  a  maxi-  *°otvhav«  been  selected.    Ihe  rates  given  above  for  de- 
mum  efficiency.  preciation  and  repairs  were  used  in  these  mills,  and 
f      ■'  ■    lX                 t  ...       •  ,  appear  to  be  correct,  judging  from  accumulated  cost- 
Therefore  it  is  the  purpose  of  this  article  to  state  accountjne  records  b  5 

the  elements  of  the  buildings-factor  costs  as   deter-        _.,  h 

mined  by  the  writer;  to  describe  how  the  costs  were  llc,  TV,    the  fir?  ,thrce  elements— fixed  charges 

obtained  ;  to  state  the  average  cost  of  these  elements  as  ?"  Ian.d-  buildings,  and  fixtures— was  determined  then 

found  in  a  large  number  of  specific  cases;  and  to  draw  Jy  calculating  proper  annual  interest,  tax,  insurance. 

brief  conclusions,  based  on  the  above  results,  as  to  depreciation,  and  repair  charges  as  a  percentage  of  the 

how  an  efficient  land-and-b'uildings  factor  may  be  at-  aPP£aisal  value  of  the  land,  buildings,  and  fixtures. 

tained.  1  "e  next  tvvo  elements  (power,  heat,  and  light)  in- 

th,„,  ; .  „   g  „  1    ♦   r  1       .       i-  11  elude  the  cost  of  power  used  for  lighting  buildings  and 

1  here  is  no  lixcd  set  ol  elements  making  up  a  lain  -  1  .  ^  ?    <■  °  5  ,  " 

1  ... -,  j.        r    .        j  ...       r       1      1  opciating  elevators,  and  the  cost  o    steam  used  for 

and-biuldings  factor.    In  the  majority  of  cases,  how-  , ' &ti,—  „  ,«  r  ,      7  7 

„  .  1  1  ,  •  .,J.  • ..  .  ...  .  .  ,  heating.  I  hese  costs  are,  o  course,  based  on  a  deter- 
ever,  the  elements  discussed  111  this  article  will  include  „,:„.,,;.,    ft,  1  ~,Z  j  , 

11  ,1         .        1  •  ,  .    ,    .      ,  nnnation  ot  how  much  power  and  heat  is  used  or  these 

all  the  costs  making  up  a  complete  factor  for  the  pur-  _„__   .,...11  flu"*       1   r  1 

..„    c  c    i.    i-  t   1   \-       .1        .        .  purposes,  and  how  much  it  costs  to  make  the  power 

pose  o.f  a  square-foot  distribution  to  departments  or  •  .■    ,       ,    ,  1 

'      1    .•  .,  1  and  steam  111  the  particular  i)lant. 

production  centres  as  thc  cost-accounting  practice  may         -im,,.  e    .  ,  .-  , 

require.    Thus  the  elements  which  have-  been  selected  M2etIjS  £  ?C?k    USed  ,,,rt  "T"**  ™S  "ft 
are  almosl  universal,  while  thr.se  particular  to  special  '"'  ,ed ,  1  «° \cU>My  b-v   »c  *ame  methods  which  would 
industries  are  not  considere  d,    hollowing  is  a  classili-  ^,        V.  ,        I    "^r    1      ".J "  ^  f  n1,1,,.b",I1d- 
cation  of  these  elements  together  with  an  explanation           and  *  lc-sc  th™»*»™  results  were  checked  with  the 
of  how  the  cost  of  each  was  determined:  1.  Fixed  k"7"  ™J       IS  T  ^T^?*10"  ^tween  winte. 
charges  on  land;  2.  Fixed  charges  on  buildings;  3.  |»,f/               '""nths  due  to  heating,    Power  used  lo. 
Fixed  charges  on  buildings  fixtures;  4.  IWe?  ind  Sg*?*  wa*  frequently  developed  by  a  separate  gen- 
light;  5.  Heat;  6.  Pudding  expense.  e.ator  which  enabled  a  log  of  switchboard  readings  to 
.    .                  .       .  .                       .  he  used  in  making  this  determination.    In  a  lew  cases 

1'ixed  charges  consist  of  interest   taxes,  insurance,  power  for  lighting  was  purchased.     Power  used  In 

depreciation  and  repairs,  and  arc-  calculated  as  a ;  per-  elevators  is,  in  most  cases,  a  relatively  small  item  and 

rentage  of  the  appraisal  value  of  the  land,  buildings,  dependg  „„  t,,c  sj/c  of  (,lc  dovators  am,  „     f  y 

and  fixtures.     I  he  interest  rate  was  taken  at  :>  per  wjt|,  whicfa  they  are  used. 

.  ent.  in  all  cases.    I  ax  and  insurance  rates  were  deter-         In  determining  the  cost  of  the  steam  and  Powe. 

mined  for  each  particular  case.    I  hese  rates  were  quite  us,(l  fixcd  c,  n„  ,am,    ,    n  • 

Uniform,  however,  and  1  per  cent,  for  taxes  and  «,  ...  ,(p,ipn,cnt.  as  well  as  operating  charges  for  fuel,  labo, 

per  cent   for  .nsnrancc  would  be  fair  averages.    On  slipi>,icSi  ctc.,  arc  iw]u\\u\.    In  the  several  plants  „„ 

buildings  the  rates  foi  deprecation  and  repairs  aver-  dcr  discussion  the  average  cost  of  steam  uas  M)  ec  I 

aged  2  per  cent  aild  3  per  cent,  respectively,  while  for  pcr  1.0OO  pounds,  and  of  power  was  2  cents  per 

buildings  fixtures,  which  cns.st  o.  steam  and  wafr  uatt  hollr.    T1)C  CQSt  of  »  ,  „ 

piping,  clectnc-hght  wiring,  elevators,  sprinkler  sys  determined  then  by  estimating  the  power,  he.,,,  ami 

•  Promotion  Factor^n  Co.t  Accounting  .ml  Work.  MBn»kCn.r,.t  U.SC(1-  a,1(1  calculating  the  Cost,  taking  into  COI1- 

By A. Hamilton OhHtoh.  Slderation  the  cost  ol  power  at  the  plant  in  question. 
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l  lu-  last  element,  buildings  expense,  is  made  up  of 
expense  items  attendant  upon  the  operation  of  practi- 
cal!) all  factory  buildings.  Under  this  head  has  been 
included  labor,  such  as  watchmen,  elevator  operators, 
janitors,  etc..  and  the  cost  of  supplies  used  for  cleaning 
buildings,  the  cost  of  water  for  general  factory  use, 
and  other  similar  items. 

An  attempt  has  been  made  in  the  preceding  para- 
-iuph-  to  describe  definitely  how  the  total  land  and 
buildings  factor  has  been  determined.  If  this  has  been 
done,  the  data  following  should  have  a  practical  value 
tor  comparative  purposes,  and  this  discussion  should 
serve  as  a  basis  for  a  study  of  buildings-factor  costs 
with  the  object  in  view  of  approaching  a  maximum 
efficiency. 

1  he  average  cost  of  a  square  foot  of  Moor  space, 
in  the  buildings  as  explained  in  the  previous  para- 
graph- of  this  article,  was  22  cents.  As  an  illustration 
of  the  meaning  of  this  cost,  take  the  case  of  a  boring 
mill  in  a  machine  shop  which  may  occupy  a  space  20 
leet  by  20  feet,  when  allowance  is  made  for  the  ma- 
chine, the  operator,  and  the  necessary  movement  of 
work  at  the  machine.  A  square-foot  factor  or  build- 
ings factor  of  say  25  cents  would  mean  that  it  costs 
2<>  x  2D  x  25  cents,  or  $100  a  year  to  house  this  ma- 
chine. Assuming  a  working  time  of  2,500  hours  a  year, 
it  would  mean  that  this  cost  accumulates  at  a  rate  of 
J  cents  an  hour.  This  buildings-factor  charge  is  an 
appreciable  percentage  of  the  wages  paid  the  machine 
operator,  and  is  but  one  of  several  equally  important 
factor-  making  up  the  total  burden  of  the  industry. 

Relatively,  the  buildings-factor  charge  was  found 
t..  lie  divided  between  the  elements  as  shown  in  the 
next  column  : 

Division  of  a  Typical  Buildings-Factor  Charge 


Percent.  Cents. 

1.  Fixed  charges  on  land                                    10  2.2 

2.  Fixed  charges  on  buildings                              56  12.3 

:t.    Fixed  charges  on  buildings  fixtures                   it  2.0 

4.    Power  and  light                                                 4  .9 

Heat                                                                   14  :; .  I 

6.    Buildings  expense                                             7  1.5 

Total  :.   ...  100  22.0 


Prom  a  study  of  buildings-factor  charges  in  a  large 
number  of  plants,  the  percentages  and  costs  given 
above  have  been  selected  as  being  those  which  are  at- 
tained in  average  practice.  If,  in  a  given  plant,  any  of 
the  above  elements  are  materially  greater  than  the 
averages  shown  above,  the  reason  should  be  at  once 
apparent.  The  factory,  site  may  be  on  valuable  land, 
the  buildings  may  be  of  an  expensive  design,  heating 
and  lighting  systems  may  be  inefficient,  and  items 
chargeable  to  buildings  expense  may  need  investiga- 
tion. 

By  far  the  most  important  item  is  that  of  fixed 
charges  on  buildings.  The  selection  of  good  building 
materials  when  making  repairs  or  additions  offers  an 
opportunity  for  a  reduction  in  depreciation  and  repair 
charges,  which  cause  about  half  of  this  expense.  The 
amount  of  interest  charged  to  cost  will  be  increased, 
but  the  savings  in  depreciation  and  repair  charges  will 
usually  compare  very  favorably  with  this  amount.  In- 
terest and  tax  charges  on  land  may  be  decreased  by  the 
selection  of  a  cheaper  site,  and  there  are  many  cities 
offering  such  locations  to  desirable  industries  at  the 
present  time.  Insurance  charges  may  be  lowered  by 
making  a  few  changes  in  fire-protection  equipment, 
and  by  insuring  with  mutual  companies,  with  whom 
very  low  rates  may  be  secured. 

And  after  building  site  and  building  materials 
have  been  selected,  and  each  of  the  fixed  charges  low- 


ered as  much  as  possible,  the  building  designed  to  give 
the  greatest  amount  of  floor  space  for  a  given  cost  will 
reduce  the  buildings  factor  greatly.  Or  if  it  is  desired 
lo  erect  a  new  building  to  provide  a  definite  amount 
oi  space,  it  is  well  known  that  it  will  be  much  cheaper 
to  construct  a  wide  building  four  storeys  high  than  to 
at  tempt  to  get  the  same  amount  of  space  in  a  one  or 
two-storey  building  covering  a  much  larger  ground 
area.  All  the  above  considerations  affect  the  resultant 
buildings  factor,  and  the  cost  per  hour  of  housing 
every  machine  in  the  plant. 

Lighting  and  heating-system  costs  can  be  checked 
also.  If  lighting  costs  are  high,  the  equipment  may  be 
at  fault,  lights  may  be  poorly  placed,  they  may  be  of 
a  design  which  takes  more  power  than  a  better  lamp 
would  need,  or  the  cost  of  the  power  itself  may  be  too 
high.  Excessive  heating  costs  may  show  that  the  de- 
sign of  the  system  is  at  fault  in  respect  to  the  location 
of  heating  surfaces,  the  needless  exposure  of  heating 
surfaces  to  outside  tempeartures,  the  disposition  of 
returns  from  the  system,  the  methods  of  circulation, 
etc.,  or  again  the  cost  of  the  steam  itself  may  be  too 
much. 

A  reduction  in  buildings  expense  may  be  secured 
by  an  investigation  as  to  the  necessity,  or  as  to  the 
economy  of  use,  of  the  items  going  to  make  up  this  ele- 
ment. 

In  conclusion,  then,  the  organization  that  can  se- 
cure a  cheap  site,  that  can  occupy  buildings  of  good 
construction  and  of  economical  design,  that  can  install 
efficient  heating  and  lighting  apparatus,  and  that  can 
provide  for  the  proper  care-taking  of  their  property, 
will  have  the  lowest  buildings-factor  charge,  and  will 
have  made  an  important  step  toward  a  maximum  effi 
ciency  in  one  of  the  largest  factors  making  up  the 
burden  of  an  industrial  organization. 


High-Alloy  Steel  for  Bridges 

High-alloy  steels  for  bridges  have  been  discus- 
sed at  some  length  by  J.  A.  L.  Waddell  in  a  paper  pre- 
sented before  the  American  Society  of  Civil  Engineers. 
In  closing  the  discussion  on  this  paper,  in  the  "Pro- 
ceedings" of  the  Society  for  October,  1914,  Mr.  Wad- 
dell gives  the  following  conclusions : 

1.  Titanium  as  a  scavenger  of  carbon  steel  promises 
good  and  useful  results  at  exceedingly  low  cost.  Al- 
though it  does  not  increase  greatly  the  elastic  limit  or 
the  ultimate  strength  of  the  rnetal,  it  makes  it  much 
more  uniform  and  reliable.  On  this  account  it  should 
be  used  in  a  few  cases  on  bridge  work ;  and  then,  if  it 
be  found  satisfactory,  its  adoption  should  be  made 
obligatory  by  railway  companies  and  other  builders 
of  carbon-steel  bridges. 

2.  There  appear  to  be  great  possibilities  in  the  use 
of  aluminium  as  an  alloy  for  bridge  steel.  But,  very 
few  experiments  in  aluminium  steels  have  yet  been 
made ;  hence,  the  possibilities  are  more  or  less  hypo- 
thetical. 

3.  The  possibility  of  obtaining  a  good,  high-alloy 
steel  for  bridges  by  the  use  of  vanadium  appears  to  be 
a  settled  fact.  But  the  highest  elastic  limit  and  ulti- 
mate strength  which  can  be  obtained  on  a  commercial 
basis  by  the  use  of  that  element  cannot  be  determined 
without  elaborate  and  exhaustive  experiments. 


A  committee  of  the  Montreal  Builders'  Exchange 
has  been  appointed  to  ask  the  council  to  pass  a  by- 
law by  which  the  city  will  be  able  to  accept  guarantee 
bonds  or  bid  bonds  in  lieu  of  a  cash  deposit  or  a 
marked  cheque,  at  the  option  of  the  tenderer,  in  sub- 
mitting a  bid  for  municipal  contracts. 
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The  Contractor  and  Engineering 
Problems  in  the  Home 

By  Chas.  F.  Smith 


OXE  may  have  a  house  of  elaborate  design,  archi- 
tecturally a  thing  of  beauty ;  a  glorious  addi- 
tion to  the  landscape;  the  interior  artistically 
furnished;  but,  if  the  plumbing,  heating  and 
lighting  equipments  are  faulty  the  house  remains  un- 
satisfactory and  loses  its  charming  title  of  "home"  to 
the  occupants,  and  becomes  merely  an  uncomfortable 
residence.  It  may  also  be  absolutely  dangerous  to 
health  and  life  from  defective  plumbing  or  heating, 
and  seriously  impair  the  health  of  the  occupants  by 
improper  illumination. 

It  behoves  the  contractor,  therefore,  to  thoroughly 
acquaint  himself  with  the  different  systems  of  heating 
and  lighting,  and  the  methods  and  materials  to  be  em- 
ployed to  insure  the  installation  of  sanitary  plumbing, 
heating,  and  lighting  equipments,  in  order  that  he  may 
not  only  satisfy  the  owner  of  the  building  he  is  erect- 
ing, but  satisfy  himself  as  well,  that  all  has  been  done 
that  lay  in  his  power  to  safeguard  the  occupants  from1 
any  improper  or  imperfect  installation. 

.Many  contractors  are  content  to  go  on  year  after 
year  duplicating  the  heating  or  plumbing  equipment 
in  every  house  they  build,  principally  because  they 
have  some  "friend  in  the  business"  who  can  install  the 
plant  at  a  reasonable  price,  and  they  fail  to  give  the 
efficiency  of  the  plant  a  thought,  nor  do  they  care  much 
whether  there  is  anything  better  to  be  had  or  not. 

The  "friend  in  the  business"  may  be  honest  enough 
in  his  intentions  to  give  good  value  for  the  money  re- 
ceived,  but  he,  too,  is  likely  to  be  shortsighted  and  ad- 
here too  closely  to  old  deals  and  customs,  ignoring, 
entirely,  improvements  in  apparatus  and  methods,  no 
doubt  more  from  ignorance  that  any  exist,  because  of 
his  lack  of  ambition  to  acquaint  himself  with  modern 
methods,  than  from  any  real  desire  to  adhere  so  closely 
to  venerable  systems. 

.Many  manufacturers  state  with  absorbing  pride 
that  their  productions  have  been  on  the  market  thirty 
or  forty  years.  That  is  all  very  well  so  far  as  it  goes, 
and  it  does  indicate  a  more  or  less  successful  business 
and  the  ability  to  keep  alive;  but.  as  a  matter  of  fact, 
if  no  improvements  have  been  made  in  their  produc- 
tions during  the  past  ten  years  they  are  out  of  date  and 
Iftg  far  behind  in  the  race  for  real  success.  The  world 
is  moving  swiftly  to-day,  and  wonderful  improvements 
are  being  made  in  all  lines  of  human  endeavor,  and  in 
none  greater  than  in  the  building  line  and  all  that  per- 
tains to  it;  consequently  the  contractor  who  desires 
to  keep  up  with  the  times  must  post  himself  thor- 
oughly on  ;ill  the  changes  and  improvements  in  his 
business,  and  maintain  a  compelte  list  of  catalogues  for 
the  benefit  of  himself  and  his  clients. 

There  is  no  part  of  the  equipment  of  a  building,  new 
or  old,  which  is  of  greater  importance  than  the  plumb- 
ing. The  health,  and  even  life  itself,  depends  in  a  great 
measure  Upon  the  efficiency  of  the  plumbing.  A  small 
leak  in  the  pi|>mg.  a  defective  trap  to  any  of  the  fix- 
tures, or  a  fixture  it  sell  which  accumulates  foul  mat- 
ter and  is  not  readily  cleaned,  becomes  a  verv  serious 
menace  to  the  health  of  the  occupants  of  the  building 
by  the  admission  or  culture  of  typhoid  and  malarial 
germs.    The  greatest  care  should  be  exercised  in  the 


erection  of  the  piping,  which  should  be  only  of  extra 
heavy  cast-iron  pipe,  uncoated,  or  galvanized  wrought 
iron,  clear  of  any  obstructions,  and  free  from  any  de- 
fects, cracks,  blow  holes,  etc.;  the  cast-iron  pipe  se- 
curely caulked  with  picked  oakum  and  pure  lead  to 
make  a  good  tight  joint;  very  little  lead  pipe  should  be 
used — it  is  liable  to  be  punctured  by  nails  during  erec- 
tion, or  by  rats  and  mice  afterwards,  and  in  the  case  of 
water  pipes  is  sometimes  dangerous,  as  some  waters 
absorb  lead  in  sufficient  quantities  to  eventually  be- 
come poisonous,  lead  being  a  cumulative  poison.  No 
one  to-day  with  the  least  pretentions  to  advancement 
would  consider  resorting  to  the  old  unsightly  and  un- 
sanitary privy  vault,  which  of  course  can  only  be 
used  in  country  districts  anyway,  where  there  are  no 
sewers.  In  such  cases  the  best  substitute  where  one 
has  running  water  in  the  house  is  the  septic  tank, 
which  treats  the  sewage  without  chemicals.  The  dilu- 
ent passing  through  a  filter  bed  is  odorless  and  harm- 
less, and  the  entire  system  requires  practically  no  at- 
tenton. 

Another  very  good  system,  in  use  where  water  is 
not  available,  is  a  chemical  system,  using  a  tank  some- 
what similar  to  a  septic  tank,  except  that  there  is  no 
overflow;  no  filter  bed  and  no  water  is  used  with  it. 
the  tank  being  charged  with  a  chemical  which  disin- 
tegrates the  solid  matter  and  destroys  the  germs  and 
foul  odors.  The  tank  is  pumped  out  at  long  intervals 
and  recharged.  A  porcelain  bowl  or  toilet  is  furnish- 
ed with  this  system. 

Both  systems  give  entire  satisfaction,  are  thorough- 
ly sanitary,  inexpensive  to  install  or  maintain,  and  are 
certainly  a  great  boom  to  the  suburban  or  country  dis- 
tricts. 

Usually  in  the  town  or  city  where  sewers  are  pro- 
vided, a  sewer  connection  for  each  house  is  compulsory  ; 
but  the  sewage  disposal  of  the  city  is  rapidly  becoming 
a  very  serious  problem.  The  present  plan  in  the  great 
majority  of  cases  is  to  have  the  sewers  discharge  into 
a  lake  or  river,  or,  at  the  seaboard,  into  the  ocean  ;  but 
this  plan  is  having  the  very  natural  result  of  polluting 
our  navigable  waters  to  so  great  an  extent  as  to  be- 
come positively  dangerous  to  the  health  of  our  cities. 
It  is  a  question  if,  after  all,  the  answer  may  not  be  the 
use  by  each  house  of  an  individual  septic  "or  chemical 
tank  as  above  described,  the  harmless  effluent  then  be- 
ing discharged  into  the  sewer,  the  sludge  when  of  suffi- 
cient quantity  being  removed  Separately  and  other 
wise  disposed  of.  It  would  not  be  the  first  important 
problem  solved  by  the  rural  district. 

Having  decided  upon  our  system  of  sewage  dispos 
al.  the  plumbing  fixtures  must    claim   our  attention. 
Generally  speaking,  all  porcelain  toilets  or  water  clos- 
ets look  very  much  alike  to  the  owner  of  the  house  and 
Often  to  the  builder  as  well;  there  is  a  difference,  but 
more  111  the  type  than  in  the  construction  or  finish. 
I  he  one  typo  to  be  adjured,  regardless  of  price,  is  the 
so-called  washout  closet  either  front  or  back  cornice 
lion;  the  water  seal  is  shallow  and  easilv  broken,  ad 
nutting  the  foul  gases  to  the  house;  there  is  nevei 
sufficient  depth  of  water  in  the  bowl  to  cover  the  -,,,1 
and  it  is  rarely  indeed  that  the  bowl  is  cleared  bv  one 
Ihishmg;  in  fact,  it  is  an  unsanitarv   close!  in  a'll  u 
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spects,  and  its  use  should  be  prohibited.  The  other 
types,  wash  down  or  syphon  jet,  as  made  by  any  of  the 
manufacturers,  are  reliable  and  sanitary,  and  cost  very 
little  more  for  the  same  finish  than  the  objectionable 
"w  a>hoiit."  h  should  be  remembered  that,  where  a 
chemical  sewage  tank  is  used  the  water  closets  just 
mentioned  cannot  be  used,  as  a  special  closet  is  pro- 
vided by  the  manufacturers  of  that  system.  To  be 
rcalU  sanitary  kitchen  sinks  and  lavatories  should  be 
in  one  piece,  and  either  galvanized  or  porcelain  lined, 
the  latter  of  course  preferred  ;  there  is  then  no  chance 
for  the  accumulation , of  foul  matter  in  the  joints,  as 
there  i>  with  made-up  fixtures. 

There  is  nothing  more  attractive  as  a  bath  in  our 
modern  home  than  the  porcelain-lined  tub;  but  wth  it 
should  also  go  a  nickel-plated  shower  with  a  mixing 
column  to  secure  the  right  temperature  of  water;  one 
may  rinse  off  well  and  obtain  t\ie  best  results  from  the 
bath. 

It  is  not  often  that  a  builder  will  have  a  client  or 
owner  who  knows  just  exactly  wdiat  he  wants  and  is 
able  to  specify  it.  In  nearly  all  cases  the  contractor  is 
expected  and  desired  to  make  suggestions  to  his  client 
regarding  various  features  and  conveniences  desirable 
to  include  in  the  house,  and  there  is  surely  no  conveni- 
ence of  greater  importance  than  an  abundant  supply  of 
hot  water  on  tap  at  all  times  during  the  winter  months, 
with  a  good  fire  in  the  range  at  all  times,  and  another 
in  the  furnace  or  boiler  which  can  also  be  used  for  that 
purpose  if  desired,  it  is  an  easy  matter  to  have  plenty 
of  hot  water,  but  in  the  summer,  when  the  fires  are  out, 
or  the  range  in  use  only  occasionally,  it  is  different ; 
and  at  such  times,  or  even  at  night  during  the  winter 
when  the  fires  are  banked,  the  automatic  gas  heater 
is  of  very  great  service.  It  is  assumed,  of  course,  that 
gas  is  to  be  in  the  house — either  city  gas,  acetylene,  or 
gasoline  gas  in  some  form ;  the  heater  is  automatic  in 
either  case,  and  after  being  once  lighted  requires  no 
further  attention.  Can  a  greater  convenience  be  imag- 
ined? Nothing  but  the  pilot  light  burning,  so  small 
as  to  be  scarcely  discernible.  Turn  on  a  faucet  in  any 
part  of  the  house,  and  immediately  the  flame  is  on  full 
blast,  and  we  have  hot  water.  It  is  always  better  to 
use  a  heater  with  a  double  coil.  The  first  cost  may  be 
greater  but  it  is  more  economical  in  operation. 

There  is  no  excuse  for  a  lack  of  conveniences  even 
when  remodelling  an  old  house,  as  they  are  all  easily 
installed,  and  improvements  in  methods  and  manufac- 
ture have  brought  the  prices  of  the  various  appliances 
down  within  the  reach  of  every  one  able  to  own  a 
house;  it  resolves  itself  merely  into  deciding  what  par- 
ticular appliance  to  select. 

One  appliance,  perfected  only  during  the  last  few 
years,  and  yet  needed  ever  since  coal  has  been  in  use, 
is  the  modern  coal  chute;  the  most  approved  form  is 
provided  with  a  hinged  cover  which  opens  up  against 
the  house,  to  protect  the  latter  from  being  defaced 
when  the  coal  is  shovelled  in.  The  cover  is  of  glass, 
in  a  metal  frame,  and  may  be  securely  locked  from  the 
inside ;  it  should  also  be  provided  with  side  plates.  It 
should  be  located  in  a  position  that  will  deposit  the  coal 
conveniently  to  the  furnace  and  also  be  accessible  to 
the  kitchen  range. 

The  open  replace  is  very  much  in  vogue  just  now 
in  the  living  room,  and  in  many  cases  in  the  dining 
room  also ;  in  fact,  it  amounts  almost  to  a  renaissance 
of  colonial  days.  They  are  so  attractiv  as  to  be  almost 
irresistible,  but  for  heating  the  room  they  are  sadly 
inefficient,  and  need  to  be  supplemented  by  some  other 
method;  although  they  do  add  very  materially  to  the 


ventilation,  provided  the  chimney  damper  does  not 
close  so  tightly  as  to  throw  the  smoke  and  gases  in- 
to the  room,  as  it  then  becomes  positively  dangerous. 
I  [owever,  by  the  use  of  the  improved  damper  mechan- 
ism  for  the  fireplace,  this  trouble  cannot  occur,  as  the 
damper  is  controlled  by  a  mechanism  which  renders 
the  fireplace  far  more  efficient  than  formerly  by  per- 
mitting better  control  of  the  fire,  with  less  loss  of  heat. 

W  here  the  winters  are  not  too  severe  the  hot  air 
system  of  heating  with  the  furnace  is  satisfactory,  and 
it  provides  better  ventilation  than  either  steam  or  hot 
water;  but  the  furnace  must  be  of  ample  size  for  the 
work,  and  provided  with  large  radiating  surface;  and 
the  cold  air  duct  should  extend  clear  across  the  house, 
wth  an  inlet  at  each  end  controlled  by  light  cloth  flap 
valves  and  a  cut-off  damper.  A  mistake  made  by  many 
people  operating  a  furnace  is  to  close  the  cold  air  damp- 
er in  very  cold  weather  to  keep  the  cold  air  out,  when, 
in  fact,  they  should  do  just  the  opposite,  as  additional 
heat  with  the  furnace  can  only  be  obtained  by  the  ad- 
mission of  a  larger  volume  of  air.  There  are  many  ex- 
cellent furnaces  in  the  market  to-day,  of  cast-iron,  steel, 
or  galvanized  iron,  portable  or  brick  set ;  but  any  one 
should  contain  a  large,  deep  fire  pot,  as  this  is  the  very 
life  of  the  system,  be  accessible  for  cleaning,  and  also 
contain  a  water  pan  of  very  liberal  area,  because  if  the 
air  is  not  moistened  when  passing  through  the  furnace 
the  furniture  and  wood  work  about  the  house  will  be 
dried  out  and  crack,  and  the  occupants  of  the  house 
will  feel  as  though  they  were  living  in  the  Desert  of 
Sahara. 

'1  here  are  some  advantages  in  hot-water  heating 
over  steam  heating.  It  is  easily  controlled  and  has  a 
greater  range  than  the  steam  system.  It  is  not  often 
that  the  full  power  of  the  plant  is  required;  most  of  the 
time  only  a  moderate  heat  is  required,  and  then  the 
water  system  has  the  advantage;  but  the  radiation 
must  be  ample  for  the  most  extreme  cases,  and,  as  the 
temperature  of  the  water  is  not  so  high  as  the  steam, 
the  initial  cost  of  the  installation  is  higher  because 
more  radiation  is  required. 

There  are  systems  of  steam  heating  in  use  now 
which  require  only  atmospheric  pressure  for  complete 
circulation,  keeping  the  temperature  down  to  212  de- 
grees, and  permitting  close  regulation  at  each  radiator 
of  the  heat  required.  There  are  also  governors,  or 
automatic  controllers  with  a  time  clock  attachment 
which  can  be  set  to  opert  the  draft  of  furnace  or  boiler 
at  any  hour  of  the  morning,  assuring  a  warm  house  at 
getting-up  time,  and  they  also  control  the  draft  during 
the  day,  insuring  close  and  economical  regulation  of 
the  fire. 

There  are  many  different  makes  of  steam  and  hot  - 
water  heating  boilers,  of  steel  and  cast  iron,  the  latter 
of  the  sectional  type,  with  underfeed,  hopper  feed,  and 
plain  shovel  feed;  the  underfeed  is  economical  in  oper- 
ation, and  can  use  a  cheaper  grade  of  fuel  than  the 
others,  and  is  likely  to  be  smokeless  when  burning  soft 
coal  if  properly  handled. 

In  all  cases  with  a  steam  boiler  it  is  advisable  to 
get  one  with  a  low  water  line  to  insure  better  circula- 
tion with  the  lower  radiators. 

Any  of  the  manufacturers,  if  furnished  with  a  sketch 
of  the  floor  plans,  giving  the  heights  and  other  dimen- 
sions together  with  location  and  size  of  windows,  will 
gladly  supply  complete  heating  plans,  with  an  estimate 
of  the  cost  of  installation,  and  be  willing  to  guarantee 
results  if  their  plans  are  followed. 

The  modern  house  is  not  complete  without  modern 
lighting.    If  it  is  located  in  the  city  or  town  where  gas 
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and  electricity  are  available  it  is  an  easy  matter  to 
have  both,  but  where  neither  is  available  from  a  town 
supply,  it  becomes  necessary  to  have  an  isolated  plant 
of  some  kind.  The  electric  plant  operated  by  a  gasoline 
engine  is  compact,  convenient  and  easy  to  handle.  Un- 
less, however,  the  house  is  an  unusually  large  one,  or 
on  a  farm  where  some  power  can  be  utilized,  it  is  not 
so  desirable  as  a  gas  plant. 

Some  of  the  gasoline  generators  are  operated  by  a 
weight  which  needs  to  be  wound  up  at  intervals,  others 
by  passing  heated  air  over  the  gasoline.  Both  types 
are  automatic  and  require  very  little  attention.  The 
weighted  type  is  the  larger  and  more  dependable. 

The  acetylene  is  generated  by  dripping  carbide  into 
water,  or  water  on  to  carbide,  the  former  being  the 
better  method.  Many  different  types  and  styles  of  gen- 
erators are  in  the  market,  operating  both  ways.  Un- 
doubtedly acetylene  is  the  safest,  and,  generally  speak- 
ing, the  most  satisfactory  illuminating  gas  we  have,  it 
being  about  as  economical  as  any  in  cost  of  installation 
and  operation  when  the  illumination  in  candle  power  is 
considered. — National  Builder. 


New  Street  Lighting  System  at  Outremont 

A  new  street  lighting  system,  designed  by  Dr.  L. 
A.  Herdt,  of  McGill  University,  has  just  been  put  into 
operation  by  the  town  of  Outremont,  P.Q.,  the  first 
Canadian  city  or  town  to  have  its  entire  street  light- 
ing served  by  underground  cables.  The  lamps  are  of 
the  6.6  ampere  nitrogen-filled  tungsten  incandescent 
type.  The  power  is  supplied  in  bulk  at  2,200  volts  to 
a  sub-station  and  transformed  with  25  kv.a.  2-circuit 
constant  current  regulators.  The  town  is  wired  for 
ten  separate  circuits  supplied  from  five  regulators,  the 
circuits  being  arranged  so  that  damage  to  a  regulator 
will  only  affect  two  small  areas  at  different  parts  of 
the  town,  and  will  not  disturb  the  entire  system.  The 
total  number  of  lamps  is  498,  and  approximately  two 
miles  of  streets  are  illuminated.  There  arc  two  sizes 
of  lamp — a  400  candle  power  on  streets  where  there 
arc  tramway  car  tracks  and  a  250  candle  power  on 
other  thoroughfares.  The  lamp  standards  are  of  the 
bracket  type,  and  on  the  tramways  route  a  combina- 
tion pole  is  used  to  allow  of  the  attachment  of  the 
trolley  span  wires.  The  standards  are  spaced  200  feet 
apart  on  one  side  of  the  street,  and  the  same  distance 
on  both  sides  on  the  tramways  route.  All  the  equip- 
ment is  of  Canadian  manufacture,  the  total  cost  being 
about  $75,000.  Mr.  Duchastel,  the  town  engineer, 
supervised  the  installation.  The  standards  were  made 
by  the  William  Hamilton  Company,  Peterborough, 
Out.,  while  the  (>/»00  volt  rubber-covered  cable  for  the 
standards  and  the  nitrogen-filled  tungsten  lamps  were 
supplied  by  the  Northern  Electric  Company,  Montreal. 

It  has  been  decided  to  commence  work  on  the  construc- 
tion of  the  aqueduct  for  the  Greater  Winnipeg  Water  Dis- 
trict early  next  March.  Excellent  progress  has  been  made 
>>n  the  undertaking  this  season.  Details  of  the  work  were 
given  in  an  article,  entitled,  "The  Greater  Winnipeg  Water 
Supply  from  Shoal  Lake,"  published  in.  our  issue  of  Decem- 
ber 2nd. 

"Genuine  Economy  in  Home  Building"  is  the  title  of  an 
interesting,  well-illustrated  booklet  received  from  the  Hyd- 
raulic- P  ress  Hrick  (  ompany,  St.  I.miis,  Mo.,  makers  and  dis- 
tributors of  Hy-tcx  face  brick.  The  illustrations  arc  beauti- 
fully colored  and  bring  out  to  great  advantage  the  possi- 
bilities of  the  material. 


CONVENTION  NEWS 


The  American  Concrete  Institute  will  convene  at  Chicago 
from  February  9th  to  12th.  The  Secretary  is  Mr.  E.  E. 
Krauss,  of  Philadelphia. 

The  Annual  Convention  of  the  British  Columbia  mem- 
bers of  the  Canadian  Society  of  Civil  Engineers  was  held  at 
the  Empress  Hotel,  Victoria,  B.C.,  on  December  12. 

The  Annual  Meeting  of  the  American  Society  of  Engi- 
neering-Contractors will  be  held  in  New  Yotk  City  on  Janu- 
ary 15th.  Mr.  J.  R.  Wemlinger,  of  New  York  City,  is  the 
Secretary. 

The  Association  of  Government  Contractors  (U.  S.)  will 
hold  their  Annual  Meeting  at  Washington,  D.C.,  next  month 
(January  4th  to  7th).  The  Secretary  is  Mr.  Algernon  Blair, 
of  Montgomery,  Ala. 

The  Eleventh  Annual  Convention  of  the  American  Road 
Builders'  Association  is  now  being  held  at  Chicago.  The 
dates  of  the  meetings  are  December  14-18.    The  President 


Mr.  W.  A.  McLean,  Toronto,  President  American  Koad  Builders' 
Association,  now  in  session  at  Chicago. 

is  Mr.  W.  A.  McLean,  Toronto,  and  the  Secretary,  Mr.  E.  L 
Powers,  150  Nassau  Street,  New  York. 

The  Society  of  Constructors  of  Federal  Buildings  will 
hold  their  Annual  Convention  at  Washington,  D.C.,  next 
month  (January  4th  to  6th),  The  Secretary  is  Mr.  T.  R 
Maul,  of  Philadelphia,  Pa. 

The  American  Society  of  Heating  and  Ventilating  En- 
gineers hold  their  Annual  Meeting  in  New  York  City  next 
month  (January  20th  to  22nd).  The  Secretary  is  Mr.  J.  I 
Blackmore,  of  New  York  City. 

The  Annual  Meeting  of  the  Victoria  Branch  of  the  Can 
adian  Society  of  Civil  Engineers  for  the  election  of  officers 
and  the  transaction  of  general  business  was  held  on  De- 
cember 0,    The  Secertary  of  the  Branch  is  Mr.  R,  \\  .  Mac 
intyre. 

As  announced  in  our  issue  of  December  2,  the  annual 
convention  of  the  Canadian  National  Clay  Products  Asso- 
ciation is  to  be  held  at  the  King  Edward  Hotel.  Toronto. 
January  20-28  next.  We  now  learn  that  Mr.  Daniel  A. 
Lochric,  a  well-known  member  of  the  Association,  and  pro- 
prietor of  the  Park  Theatre,  Toronto,  has  placed  his  theatre 
at  the  disposal  of  the  Association  for  Tuesday  evening,  Janu 
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.ir>  '.v..  when  special  tilins,  illustrating  building  construction, 
will  he  shown.  The  following  is  a  list  of  speakers,  with  the 
subjects  of  their  addresses:  Dr.  A.  C.  McKay,  President  of 
Toronto  Technical  Schools,  "Toronto  Technical  Schools  and 
their  Relation  to  the  Manufacture  of  Clay  Products";  Mr. 
\\  \\  Smith.  Shallow  Lake,  Ont.,  "The  Making  and  Burn- 
in.u  «•[  Drain  Tile";  Mr.  A.  F.  Greaves-Walker,  Manager,  Sun 
Brick  Company.  Toronto,  "Kiln  Kinks";  Mr.  E.  W,  Knapp, 
'  I'ossihilu.N  of  Manufacturing  High-Class  Paving  Bricks  in 
Ontario";  Mr.  Andrew  Kruson,  "Cheap  Glazes  for  Use  on 
Ontario  C  lays  and  Shales";  Mr.  Philip  W.  Green,  "Standard- 
ization of  Clay  Products  from  an  Architect's  Point  of  View." 

The  merging  of  national  road  conventions  in  an  All- 
Imerican  Road  Congress  at  San  Francisco  in  1915  during 
the  exposition,  was  foreshadowed  in  a  meeting  of  the  Direc- 
tors of  the  American  Highway  Association  held  in  Washing- 
ton recently.  The  Board  authorized  a  committee  of  two  mem- 
bers to  meet  a  like  committee  frqm  the  American  Road 
Builders'  Association,  these  four  to  choose  a  fifth  member 
and  thus  form  an  executive  committee  to  handle  the  great 
n>ad  congress.  The  two  associations  named  have  in  their 
«.wn  ranks  or  immediately  identified  with  them  practically 
all  of  the  recognized  official  and  unofficial  good  roads  work- 
ers in  the  United  States  and  Canada.  At  the  Road  Congress 
held  recently  in  Atlanta,  Georgia,  by  the  American  Highway 
Association  and  its  allied  organizations,  upwards  of  four 
thousand  delegates  and  visitors  were  registered.  At  the 
convention  at  present  being  held  in  Chicago  under  the 
auspices  of  the  American  Road  Builders'  Association,  it  is 
expected  that  the  registration  will  not  be  far  short  of  the 
Atlanta  attendance.  The  combining  of  these  two  great 
meetings  should  result  in  an  attendance  of  from  7,000  to 
10.000. 


Personal  Mention 

Mr.  J  as.  R.  Valk  has  been  appointed  Western  Sales  Man- 
ager for  the  United  States  Asphalt  Refining  Company,  New 
York  Mr.  Yalk's  office  will  be  in  the  Harris  Trust  Build- 
ing, Chicago. 

Mr.  J.  S.  MacLachlan  read  a  paper,  entitled,  "Victoria 
Breakwater  Construction"  (illustrated  by  lantern  slides)  be- 
fore the  Victoria 'Branch  of  the  Canadian  Society  of  Civil 
Engineers  on  December  11. 

Mr.  W.  W.  Pearse,  City  Architect,  Toronto,  will  address 
the  Canadian  National  Clay  Products  Association  at  the 
annual  convention  of  that  body  which  is  to  be  held  at  the 
King  Edward  Hotel,  Toronto,  January  26-29,  1915. 

Mr.  J.  S.  McCannel,  president  of  the  Milton  Pressed 
Brick  Company,  Milton,  is  scheduled  to  deliver  a  paper, 
"Steam  Shovel  for  Handling  Shale  and  Clay,"  at  the  con- 
vention of  the  Canadian  National  Clay  Products  Associa- 
tion, which  is  to  be  held  at  Toronto,  January  26-29,  1915. 

In  connection  with  the  appointment  of  Mr.  Georges 
Janin  as  Major  in  the  corps  of  engineers  which  he  was  largely 
instrumental  in  raising  at  Montreal,  and  having  in  mind  the 
probability  of  his  leaving  the  country  on  active  service 
shortly,  it  is  of  interest  to  note  that  as  chief  engineer  of 
the  city  of  Montreal,  at  a  salary  of  $9,000  per  annum,  Mr. 
Janin  is  the  leading  member  of  the  municipal  engineering 
profession  in  Canada.  With  this  in  mind,  and  seeing  that 
Mr.  Janin  is  61  years  of  age,  his  example  in  offering  his  ser- 
vices to  his  country  is  particularly  commendable. 


Announcement  is  made  of  the  death  of  Mr.  W.  J.  Tregil- 
Ius.  of  Calgary,  well  known  in  that  city  as  the  founder  of  the 
Tregillus  Clay  Products,  Limited.  The  late  Mr.  Tregillus, 
who  was  a  native  of  Plymouth,  England,  was  active  in  civic 
and  provincial  circles.  He  was  serving  the  city  as  an  alder- 
man and  he  was  a  Governor  of  the  University  of  Calgary. 


Mainly  Constructional 

East  and  West — From  Coast  to  Coast 


EASTERN  CANADA 

The  ratepayers  of  Hull,  Que.,  will  vote  in  January  on  a 
bylaw  to  raise  $100,000  for  water-works  extensions. 

At  the  January  elections,  the  ratepayers  of  Brantford, 
Ont,  will  vote  on  a  bylaw  to  raise  $100,000  for  the  comple- 
tion of  the  water-works  plant. 

The  ratepayers  of  Guelph,  Ont.,  will  vote  next  month 
on  a  by-law  to  authorize  the  expenditure  of  $125,000  for  an 
addition  to  the  Collegiate  Institute. 

Foundation  work  has  been  completed  for  the  new  school 
building  which  is  to  be  erected  on  Givens  Street,  Toronto, 
for  the  Board  of  Education  at  a  cost  of  $165,000. 

At  Toronto,  the  Works  Committee  have  approved  of  a 
street  extension  through  Mount  Pleasant.  The  work,  which 
will  cost  $275,000,  will  include  the  construction  of  a  bridge 
over  the  old  Belt  Line. 

On  the  occasion  of  his  recent  visit  to  Toronto,  Sir 
Robert  Borden  made  a  complete  tour  of  the  harbor  work 
now  under  construction.  He  was  accompanied  by  the  Mayor 
and  the  members  of  the  Harbor  Commission. 

For  the  Danforth  section  of  the  Bloor  Street  Viaduct, 
the  Toronto  City  Council  has  accepted  the  tender  of  Messrs. 
Quinlan  &  Robertson,  of  Montreal,  at  $947,076,  for  steel  con- 
struction, lower  deck  to  be  completed  in  future. 

The  ratepayers  of  Peterborough,  Ont.,  will  be  asked  to 
vote  next  January  on  a  bylaw  in  favor  of  the  Canadian  Gen- 
eral Electric  Company,  who  propose  to  spend  $150,000  on 
plant  and  equipment  for  the  manufacture  of  railway  cars. 

Tenders  close  December  24  with  Messrs.  Burke,  Hor- 
wood  &  White,  Toronto,  for  the  erection  of  the  Masonic 
Temple  which  is  to  be  built  on  Spadina  Road  at  a  cost  of 
$300,000.    Mr.  H.  B.  Knowles,  New  York  City,  is  the  architect. 

Messrs.  Barnett  &  McQueen,  Fort  William,  Ont.,  are 
the  successful  contractors  for  the  new  grain  elevator  which 
the  Dominion  Government  is  erecting  at  Vancouver  at  a 
cost  of  some  $700,000.  The  building  is  to  be  of  reinforced 
concrete  and  steel  construction.  Its  capacity  will  be  1,250,000 
bushels. 

The  Montreal  Builders'  Exchange  have  objected  to  the 
City  Council's  advancing  the  wages  of  the  laborers  from  $2.25 
to  $2.50  a  day,  in  view  of  the  fact  that  the  current  rate  for 
building  laborers  is  $1.50  a  day.  It  is  suggested  that  instead 
of  advancing  wages  the  Council  should  find  more  employ- 
ment. 

At  Toronto,  the  Board  of  Control  have  approved  the 
recommendation  of  Mr.  R.  C.  Harris,  the  Works  Commis- 
sioner, that  a  road  shall  be  opened  through  Mount  Pleasant 
Cemetery  at  a  cost  of  $275,000.  Two  small  bridges — one  a 
112-ft.  footbridge  and  the  other  a  180-ft.  trestle— will  be 
erected. 

The  new  assembly  hall  which  St.  Patrick's  Parish  is 
erecting  on  Dorchester  Street,  Montreal,  is  nearing  comple- 
tion. The  building  is  of  stone  and  brick  construction  and 
has  cost  $135,000.  The  architect  was  Mr.  J.  P.  Hynes,  and  ' 
the  general  contractors  were  Messrs.  John  Quinlan  Com- 
pany, both  of  Montreal. 

From  Sydney,  N.S.,  comes  the  gratifying  report  that 
two  thousand  men  are  employed  at  the  Dominion  Steel 
Company's  plant.  This  is  more  than  two-thirds  of  the  full 
force  in  the  busiest  times.     Rod,  bar,  nail,  wire  and  billet 
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mills  are  working  full  time,  double  shift,  and  a  ten  thousand 
ton  order  of  rails  is  being  rolled.  Four  shipments  of  wire 
have  been  sent  to  England,  and  other  shipments  will  follow 
as  soon  as  possible. 

At  Montreal,  work  has  started  on  the  concrete  subway 
under  the  C.  P.  R.  tracks  at  Park  Avenue.  The  engineer  in 
charge  is  Mr.  J.  Emile  Vanier,  of  Montreal,  and  the  general 
contractors  are  Messrs.  Laurin  &  Leitch,  Montreal.  The 
Dominion  Bridge  Company  have  the  contract  for  the  steel 
work.    The  estimated  cost  of  the  undertaking  is  $176,000. 

The  Toronto-Hamilton  Highways  Commission,  of  which 
Mr.  George  Gooderham,  of  Toronto,  is  Chairman,  have  under 
consideration  draft  plans  for  a  high  level  bridge  at  Carroll's 
Point,  Hamilton,  Ont.  The  plans  were  prepared  by  the 
Hamilton  Bridge  Company  and  the  estimated  cost  is  $327,- 
000.  The  proposed  undertaking  will  be  financed  by  the  city 
of  Hamilton  and  the  County  of  Wentworth. 

The  new  church  which  the  Capuchin  Fathers  are  erect- 
ing at  Fairmount  and  Wellington  Streets,  Ottawa,  at  a  cost 
of  1156,000,  is  nearing  completion,  although  work  has  not 
yet  started  on  the  interior.  The  architect  is  Mr.  Chas.  Bro- 
deur,  Hull,  Que.,  and  the  general  contractors  are  Messrs. 
Noel  &  Monette,  567  St.  Patrick  Street.  The  building  is 
67  x  241  ft.  in  dimensions,  of  brick  construction. 


WESTERN  CANADA 

Road  improvements  estimated  to  cost  $100,000,  have 
been  authorized  at  Port  Coquitlam,  B.C.,  by  the  local  council. 

It  is  of  interest  to  note  that  the  ratepayers  of  West 
Vancouver  have  approved  a  bylaw  to  raise  $150,000  for  the 
installation  of  a  water-works  system. 

The  municipal  council  of  Saanich,  B.C.,  are  advancing 
two  schemea  of  road  improvement — the  Shelbourne  and  Lake 
Uoad  extensions.  The  estimated  cost  of  the  proposed  work 
is  $80,000. 

The  Taylor  Engineering  Company,  Limited,  Vancouver, 
B.C.,  has  been  incorporated  with  a  capital  of  $50,000.  The 
new  firm  will  manufacture  mechanical  and  electrical  mach- 
inery and  appliances. 

A  noteworthy  contract  awarded  recently  by  the  Dominion 
Government  was  that  for  the  new  elevator  at  Vancouver. 
The  successful  contractors  were  Messrs.  Barnett  &  McQueen, 
and  the  price  was  $600,000. 

The  value  of  V  ancouver's  building  permits  for  the  eleven 
months  endjng  November  :t0  was  $4,445,000.  The  permits 
last  month,  which  amounted  in  value  to  $1,585,000,  just  trebled 
the  figures  for  November  last  year. 

Excavating  has  been  completed  for  the  new  Great  North- 
ern Railway  station  at  New  Westminster,  B.C.  The  actual 
construction  of  the  building  will  be  started  as  soon  as  the 
plans  have  been  approved  by  the   Railway  (  ommissioners. 

The  services  ol  Mr  Thomas   \dams,  Town  Planning  \.d 
viser  to  the  Commission  of  Conservation,  have  been  placed 
at  the  disposal  of  the  Civic  Centre  Committee  of  V  ancouver 
in  connection  with  the  plans  submitted  in  the  recent  compel i 
tion. 

At  Prince  Rupert,  a  start  is  about  to  be  made  on  the 
construction  of  a  new  court-house  for  the  Provincial  Gov- 
ernment \t  the  time  of  writing  no  contract  has  been  award- 
ed, but  excavating  (by  day  labor)  is  to  be  started  shortly. 
The  architect  is  Mr.  A.  A.  Cox,  of  Vancouver. 

The  court-house  at  Swift  Current,  Sask.,  which  has 
been  erected  at  a  cost  of  1108,000,  is  Hearing  Completion, 
The  building  is  two  storeys  hi^h,  10(1  x  75  ft.  in  dimensions, 
of  stone,  brick  and  reinforced  concrete  construction.  The 
general  contractors  .ire  Messrs.  R  I  Lecky  Company.  Lim- 
ited. Refine, 


The  McLeod  Block,  which  is  being  erected  on  the  cor- 
ner of  Rice  and  McDougall  Streets,  Edmonton,  at  a  cost  of 
$000,000,  is  nearing  completion.  The  building,  which  is  of 
fireproof  construction,  is  nine  storeys  high  and  fronts  on 
McDougall  118  feet  and  on  Rice  100  feet.  The  outside  finish 
is  in  cream  brick,  and  terra  cotta,  plain  with  half  cornice  in 
classic  style  over  all.  The  contractors  are  Olsen  &  Jack- 
son, and  the  architect  John  K.  Dow. 

The  new  provincial  jail  at  Regina  has  been  officially 
opened.  The  jail  at  present  consists  of  the  main  cell  block. 
60  by  200  feet,  and  administrative  building,  50  by  80  feet,  with 
kitchen  and  chapel  block  about  40  feet  square.  The  building 
is  three  storeys  in  height,  and  is  built  of  brick,  stone  and 
reinforced  concrete  construction,  it  being  fireproof  through- 
out. The  plans  make  provision  for  another  block  of  similar 
dimensions,  but  it  will  not  be  built  until  required. 

Up  to  November  20  the  Greater  Winnipeg  Water  Dis- 
trict had  expended  $1,413,605,  according  to  the  statement  con- 
tained in  the  report  of  the  Commissioners.  The  canal  being 
constructed  by  the  Northern  Construction  Company,  Lim- 
ited, to  improve  the  Brokenhead  River,  is  completed,  and  the 
dredge  has  been  taken  out.  The  entrance  to  the  south  end 
will  be  improved  by  hand  labor.  The  Northern  Construc- 
tion Company,  Limited,  will  also  construct  a  gravel  pit  spur 
on  the  orders  of  the  commissioners. 


Mr.  David  McGill,  dealer  in  building  supplies,  has  re- 
moved from  83  Bleury  Street  to  320  Lagauchetiere  Street 
West,  Montreal. 


The  following  are  now  the  sales  engineers  of  the  Cana- 
dian Sirocco  Company,  Limited,  of  Windsor,  Ont.:  A  M. 
Nichols,  301  McGill  Building,  Montreal;  C.  T.  Morse,  43  Vic- 
toria Street,  Toronto;  W.  P.  Eddy,  301  Tribune  Building. 
Winnipeg;  S.  S.  Clarke,  605  2nd  Street,  Calgary,  Alta. 


The  Merits  of  Creosoted  Block  Pavement 

It  will  be  interesting  to  readers  of  the  Contract  Record 
to  learn  that  the  Canada  Crcosoting  Company,  Limited,  of 

Toronto  and  Trenton,  Ont.,  have  appointed  The  Creosoted 
Block  Paving  Company,  Limited,  76  Adelaide  Street  West. 
Toronto,  sole  agents  for  the  sale  of  creosoted  wood  paving 
blocks.  This  company  have  been  formed  only  recently  and 
are  to  be  entrusted  with  the  laying  and  guaranteeing  of  the 
block  that  is  creosoted  at  Trenton.  Messrs.  W.  G.  Campbell 
and  C.  H.  Lattimore,  of  the  contracting  firm  of  Campbell 
&  Lattimore,  together  with  Mr.  J.  L.  Boyd,  who  is  also  well 
known  in  contracting  circles,  are  directors  of  the  new  com- 
pany, in  whose  hands  we  arc  sure  the  interests  of  the  public 
will  be  closely  supervised.. 

Modem  wood  pavements  are  increasing  in  popular  favor 
more  and  more  every  day.  Prior  to  loot)  the  supply  of  wood 
block  pavements  on  this  continent  was  comparatively  small. 

Today  they  are  to  be  found  in  all  the  principal  cities  of 
the  world. 

In  connection  with  this  pavement  a  lew  detailed  par- 
ticulars concerning  the  treatment  of  the  blocks  by  way  ol 
preparation  will  not  be  out  of  place.  Blocks  are  treated  at 
the  factory  in  cylinders  filled  with  creosote  oil  and  a  pies 
sure  of  approximately  150  lbs.  per  square  inch  is  applied 
until  the  blocks  have  been  filled  with  the  required  amount  of 
oil.  'This  prevents  the  decay  of  the  wood  and  also  renders 
the  blocks  impervious  to  moisture.  The  blocks  are  laid  on 
concrete  of  such  thickness  that  there  is  no  chance  of  the 

weight  of  traffic  breaking  through,  it  is  claimed  for  creo- 
sote wood  paving  that  it  is  immune  from  wear,  extreme!) 
durable,  renders  heavy  traffic  practically  noiseless  and  has 
proved  its  superiority  to  paving  of  every  kind  from  all  view- 
points, 


Contracts  Department 

News    of   Special   Interest   to  Contractors,  Engineers,   Manufacturers  and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage  and 
Roadways 

Brantford,  Ont. 

A  bylaw  will  be  submitted  to  the  rate- 
payers at  the  January  election  to  au- 
thorize the  raising  of  $100,000  to  provide 
for  the  completion  and  extension  of  a 
water-works  system  now  under  con- 
struction for  the  city  council.  Mr.  F. 
W.  Frank  is  secretary-treasurer.  Messrs. 
<  hipman  &  Power,  204  Mail  Building, 
Toronto,  are  the  engineers. 

Halifax,  N.S. 

Tenders  will  be  received  by  Mr.  E.  H. 
Armstrong,  Provincial  Government  Pub- 
lic Works  Commissioner,  until  noon  De- 
cember 31,  for  the  construction  of  113 
culverts  in  Annapolis  County.  Plans 
and  specifications  are  at  office  of  Mr.  W. 
G.  Parsons.  Middleton;  Mr.  O.  S.  Miller, 
clerk,  Bridgeton;  Mr.  I.  J.  Whitman, 
Torbrook;  Mr.  J.  E.  Shaffner,  Annapo- 
lis, and  at  Department,  Halifax. 

Kamloops,  B.C. 

The  municipal  council  (Light  &  Power 
Department),  will  borrow  $35,000  for  ex- 
tension to  water-works  and  $40,000  for 
extensions  to  electrical  power  plant.  Mr. 
J.  J.  Garment  is  city  clerk.  Mr.  C. 
North  is  Supt.  of  Department. 

London,  Ont. 

The  construction  of  tile  sewers  on  the 
following  streets  is  contemplated  by  the 
city  council:  William  Street,  from  Cheap- 
side  to  Victoria  Street,  $2,168.90;  Col- 
borne  Street,  from  Horton  to  Bathurst 
Street,  $737.73;  Langrath  Street,  from 
Cathcart  to  Edward  Street,  $2,238.  Mr. 
W.  N.  Ashplant  is  City  Engineer. 

London  Township,  Ont. 

A  by-law  will  be  submitted  to  the  rate- 
payers about  January  to  authorize  the 
construction  of  drains  by  the  township 
council.  Tenders  will  be  called  about 
February  or  March.  Mr.  F.  W.  Farn- 
comb.  Bank  of  Toronto  Chambers,  Lon- 
don, is  the  engineer. 

Lindsay,  Ont. 

The  town  council  is  having  plans  pre- 
pared for  the  construction  of  a  sanitary 
sewer  and  cellar  drain  on  Regent  Street, 
at  an  estimated  cost  of  $4,940.  6-in.  and 
9-in.  glazed  pipe  is  to  be  used.  Mr.  A. 
J.  Williams  is  town  commissioner  and 
engineer. 

North  Dorchester  Township,  Ont. 

Work  is  to  start  immediately  on  the 
laying  of  drain  for  the  township  council 
at  an  estimated  cost  of  $2,212.  Messrs. 
Moore  &  Parry,  Gladstone,  Ont..  are  the 
general  contractors.  Mr.  W.  B.  Lane, 
Dorchester  Station,  Ont.,  is  the  town 
clerk. 

North  Easthope  Township,  Ont. 

The  general  contract  for  the  construc- 
tion of  Krampian  drain,  embracing  ap- 
proximately 700    ft.  of   tile,    has  been 


awarded  by  the  township  council  to 
Messrs.  Crowley  &  McDonnell,  Gadshill, 
at  $2,494.  Mr.  J.  D.  Fisher,  R.  R.  No.  1, 
Stratford,  is  the  township  clerk. 

Ottawa.  Ont. 

The  construction  of  a  tile  pipe  sewer 
on  Bank  Street,  between  Cameron  and 
Riverdale,  is  contemplated  by  the  city 
council. 

Tenders  for  12-in.  pipe  will  be  invited 
next  month  in  connection  with  the  laying 
of  water  mains  on  Bank  Street  at  an  esti- 
mated outlay  of  $12,000,  for  the  city  coun- 
cil. Mr.  R.  L.  Haycock  is  Water-works 
Engineer.  This  work  will  not  be  started 
until  next  spring. 

The  city  council  has  started  work  on 
the  laying  of  asphalt  and  stone  block  be- 
tween Gladstone  and  Arlington  Avenue. 
Surface  drainage  has  been  started  by  day 
labor.  Tenders  for  balance  of  work  will 
be  called  soon.  The  work  is  estimated  to 
cost  $12,000.  Mr.  F.  C.  Askwith  is  City 
Engineer. 

Toronto,  Ont. 

Time  has  been  extended  until  Decem- 
ber 22  for  the  receipt  of  tenders  to  sup- 
ply 567  ft.  of  48-in.  cast  iron  pipe  and  400 
ft.  of  66  in.  cast  iron  pipe.  Plans  are  at 
office  of  Mr.  Harris,  Commissioner  of 
Works. 

Winnipeg,  Man. 

Plans  are  in  progress  for  the  following 
alterations  to  boiler  plant  for  Municipal 
Hospitals  as  follows:  installation  of 
water  supply,  $885;  forced  draft  appara- 
tus, $610;  shaker  grates,  $412;  trap  and 
receivers,  $1,250.  Pumps,  valves,  fan  and 
accessories  will  also  be  required.  Work 
may  be  carried  out  by  day  labor.  Mr. 
W.  P.  Brereton,  223  James  Avenue,  is  the 
engineer,  the  consulting  engineers  being 
Messrs.  Roberts  &  Frith,  Canada  Build- 
ing. 

West  Vancouver.  B.C. 

The  ratepayers  have  approved  of  a  by- 
law for  the  carrying  out  of  a  water- 
works system  here  at  a  cost  of  $150,000, 
work  to  start  early  next  year.  The 
scheme  will  include  piping  from  Sister's 
Creek,  where  a  dam,  26  ft.  high,  by  10  ft. 
long  will  be  constructed.  A  large  quan- 
tity of  material  will  be  purchased.  Mr. 
H.  McPherson  is  the  engineer. 

CONTRACTS  AWARDED 

Toronto,  Ont. 

Contracts  as  follows  have  been  award- 
ed by  the  Board  of  Control  for  the  con- 
struction of  sewers:  Godson  Contracting 
Company — East  Lynne,  $1,947,  West 
Lynne,  $2,730,  Indian  Road,  $1,692,  Ma- 
berly,  $1,245;  Grant  Contracting  Com- 
pany— Annette  Street,  $350;  Orpen  Com- 
pany, Limited — Brighton  Place,  $568;  R. 
J.  Moyes  &  Company — Copeland,  $2,480; 
Routley  &  Summers — Merrill  Avenue, 
$647;  Toms  Contracting  Company — Mer- 
rill Bridge  Road,  $847;  Jennings  &  Ross 
— West  Toronto  sewers,  Sec.  No.  2,  $23,- 
500. 


Railroads,  Bridges  and  Wharves 

Broadview,  Sask. 

Grading  and  pile  testing  has  started  on 
$40,000  steel  and  concrete  bridge  over 
Elcapo  Lake  for  the  Provincial  Govern- 
ment Board  of  Highway  Commissioners. 
Parsons  Construction  &  Engineering 
Company,  Limited,  Regina,  have  the  gen- 
eral contract.  Mr.  F.  J.  Robinson,  Par- 
liament Bldgs.,  Regina,  is  chairman  and 
engineer. 

Ottawa,  Ont. 

The  city  council  has  directed  that  ten- 
ders be  invited  at  once  for  the  contarct 
to  construct  a  Bascule  bridge  across  Pre- 
toria Avenue  at  an  estimated  cost  of 
$120,000.  The  city  engineer  is  Mr.  F.  C. 
Askwith. 

Province  of  Quebec 

The  Canadian  Pacific  Railway  Com- 
pany is  constructing  a  spur  and  a  siding 
in  this  province.  The  Grand  Trunk  Rail- 
way is  also  constructing  an  extension  to 
siding  in  Parish  of  St.  Bruno,  Chambly 
County. 

St.  Catharines,  Ont. 

Tenders  are  in  for  contract  to  erect 
bridge  superstructure  on  St.  Paul  Street, 
steel  construction,  1,236  feet  long,  41  feet 
wide,  89  feet  high.  The  following  are  the 
tenders  with  the  amounts:  Canadian 
Bridge  Company,  $91,420;  Hamilton 
Bridge  Works,  $97,425;  Dominion  Bridge 
Company,  $101,879;  McGregor  &  Mcln- 
tyre,  $112,012;  Canadian  Allis-Chalmers 
Company,  $122,448;  Standard  Steel  Cone 
Company,  $133,360.  Mr.  W.  P.  Near  is 
city  engineer. 

Toronto,  Ont. 

The  city  council  has  awarded  the  con- 
tract for  the  construction  of  Bloor  Street 
Viaduct  (Don  Section),  to  Messrs.  Quin- 
lan  &  Robertson,  Montreal,  at  $947,076. 
The  specification  for  steel  has  been  ad- 
opted and  the  viaduct  will  have  five  steel 
arch  spans,  with  piers  and  approaches, 
concrete  foundations.  Length  1,618  ft., 
width  86  ft. 

Mr.  R.  C.  Harris,  Commissioner  of 
Works,  has  recommended  to  the  board  of 
control  that  the  tender  of  Messrs.  Quin- 
lan  &  Robertson,  Montreal,  for  the  steel 
construction  of  Bloor  Street  Viaduct 
(Don  section)  at  $947,076  be  accepted. 

Plans  are  drawn  by  the  board  of  con 
trol  for  a  new  bridge  which  it  is  proposed 
to  construct  on  St.  Clair  Avenue  E.,  to 
replace  present  Moore  Park  structure. 

CONTRACTS  AWARDED 

London,  Ont. 

The  contract  for  the  supply  of  shiftier 
poles  at  $3.33  plus  25c.  a  hundred  loads 
for  angle  sections  has  been  let  by  the 
London  and  Port  Stanley  Railway  Com- 
pany to  the  Canadian  Bridge  Company, 
Walkervillc. 

St.  Catharines,  Ont. 

The  city  council  has  awarded  the  con- 
tract for  a  steel  sub-structure  to  bridge 
on  St.  Paul  Street,  to  the  lowest  tenderer. 
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the  Canadian  Bridge  Company,  Walker- 
ville,  at  $85,420.  The  bridge  will  be  steel 
construction,  1,236  ft.  long,  41  ft.  wide,  8!) 
ft.  high.  Mr.  W.  P.  Near  is  City  Engi- 
neer. 

Public  Buildings,  Churches 
and  Schools 

Atwood,  Ont. 

The  new  $3,000  church  building  for  the 
Methodist  Church  Congregation  here 
will  be  white  brick  construction.  The 
architect  has  not  yet  been  appointed. 
Messrs.  S.  Love  and  W.  Hance  are  mem- 
bers of  the  Building  Committee. 

Athabasca,  Alta. 

The  Forest  School  Distript,  No.  3171. 
has  been  authorized  to  raise  funds  for 
building  and  equipping  a  school  here. 
Mr.  E.  D.  Johnston,  Athabasca,  is  treas- 
urer of  the  School  Board. 

Birchcliffe,  Ont. 

Residents  here  have  made  a  request 
i.>r  the  formation  of  a  new  school  dis- 
trict. Mr.  Thos.  Crawford,  Agincourt, 
Ont.,  is  the  clerk. 

Battenburg,  Alta. 

The  Heath  field  School  District,  No. 
&154  (Mr.  A.  Mclntyre,  Battenburg, 
treasurer)  will  raise  $1,000  for  a  school, 
fence,  and  well. 

Berthier,  Que. 

Tenders  have  been  received  and  the 
contract  will  he  awarded  next  spring  for 
the  contract  to  erect  a  $7,000  dormitory 
1 1 >r  the  Provincial  Government  Depart- 
ment of  Public  Works.  Messrs.  Mac- 
Duff  &  Lemieux,  104  Union  Avenue, 
Montreal,  are  the  architects. 

Craig  Murray,  Alta. 

I  lie  Craig  Murray  School  District  has 
just  been  formed  and  a  school  building 
will  be  erected  shortly.  Mr.  A.  E. 
Drown,  Craig  Murray,  is  a  trustee. 

Edmonton,  Alta. 

The  sub-contract  for  plumbing,  heat- 
ing, painting  and  electrical  work  has  not 
yet  been  let  on  $39,000  school  building 
lor  the  Separate  School  Board.  The 
building  is  two-storey,  74  x  84,  brick  and 
steel  construction.  Messrs.  Turner 
Itros.  &  Clcndmning,  51  McAuley  Street, 
.iii-  the  general  contractors.  Mr.  A.  J. 
McCormack,  16  Bradburn  Thomas  Block, 
is  the  architect. 

All  interior  fittings  except  desks  will 
be  supplied  by  the  general  contractors, 
Messrs.  Uead.  McDonald  &  Brewster, 
Teglcr  Block,  in  connection  with  $150,- 
000  school  building,  two-storey,  115  x  Kit 
ft.,  for  the  Public  School  Board.  Mr. 
Turner,  Mortlakc  Block,  is  the  architect. 

The  Merchants  Hank  of  Canada  will 
erect  a  1 16,000  bank  building  next  spring 
on  Alberta  and  Carey  Streets.  Messrs. 
Barnes  &  Gibbs,  Imperial  Bank  Building, 
•ire  the  architects.  The  general  contract 
has  not  yet  been  let. 

Entwistle.  Alta. 

The  Hvanston  School  District,  No 
2002,  has  obtained  authority  to  raise 
fundi  tor  the  erection  of  a  small  school 
and  equipment  here.  Mr.  A.  VV.  Arnup. 
Entwistle,  is  treasurer. 

Elstow,  Sask. 

The  Athens  School  District,  No.  I.Vl.t, 
has  decided  to  borrow  $5,000  to  erect  a 
two-room  school  and  purchase  equip- 
ment.    Building  will    be    brick  veneer 


construction.    Mr.  H.  J.  Binnie,  Elstow, 
is  secretary-treasurer. 

Foremost,  Alta. 

The  Morgan  School  District,  No.  3199, 
(Mr.  A.  D.  Medhurst,  Foremost,  trustee) 
has  been  organized  and  a  school  build- 
ing will  be  erected. 

Gleichen,  Alta. 

The  erection  of  a  school  building  here 
is  contemplated  by  the  East  Arrowood 
School  District  No.  3201.  Mr.  G.  A. 
Shambetger,  Gleichen,  is  one  of  the 
trustees. 

Jasper,  Alta. 

The  Jasper  School  District  No.  3063 
has  been  authorized  to  raise  funds  to 
erect  a  school  building  here.  Lillian  Tay- 
lor, Jasper,  is  secretary-treasurer. 

Kingston,  Ont. 

All  material  is  being  furnished  and  all 
work  done  by  the  general  contractor, 
Mr.  C.  H.  Wright,  Wolfville,  in  connec- 
tion with  the  construction  of  a  church 
building,  estimated  to  cost  $7,500,  for  the 
Methodist  Church  of  Kingston. 

Kuper  Island,  B.C. 

The  Dominion  Government  Depart- 
ment of  Indian  Affairs  will  purchase 
school  furniture  and  industrial  equip- 
ment in  June,  1915,  for  Indian  school,  in 
course  of  construction  at  a  cost  of  $60,- 
000.  The  main  building  is  three  storeys, 
two  wings,  two  storeys;  also  chapel  and 
laundry.  Concrete  construction.  The 
Island  Building  and  Construction  Com- 
pany, Duncan,  B.C.,  have  the  general 
contract. 

Le  Pas,  Man. 

The  trustees  of  Le  Pas  School  District, 
No.  1635,  require  plans  which  will  be  re- 
ceived until  February  1,  for  8-room  brick 
school  house,  estimated  to  cost  from 
$40,000  to  $50,000.  Mr.  David  Clapp,  Le 
Pas,  is  the  secretary-treasurer. 

Lundbreck,  Alta. 

A  school  building  will  be  erected  and 
equipment  purchased  by  Willow  Valley 
School  District,  No.  3200.  Mr.  W.  J. 
Riley,  Lundhurst,  is  a  trustee. 

Maisonneuve,  Que. 

The  Maisonneuve  Methodist  Church 
will  purchase  interior  fittings  for  church 
building,  60  x  72,  brick  construction. 
Messrs.  Anglins,  Limited,  Montreal,  are 
the  general  contractors.  Messrs.  Peden 
it  McLaren,  20  St.  Alexis  Street,  Mon- 
treal, are  the  architects. 

Medicine  Hat,  Alta. 

Interior  fittings  will  be  purchased  by 
the  Dominion  Government  at  Ottawa  for 
$40,000  addition  to  post  office  and  cus- 
toms house  here.  Mr.  M.  C.  Sackrider. 
is  the  general  contractor.  Mr.  John 
Trimble.  Bell  Block,  is  the  architect.  Mr. 
\i.  ('.  Desrochcrs  is  secretary.  Dominion 
Government  Dept.  of  Public  Works. 

Metiskow,  Alta. 

Ilie  Metiskow  School  District,  No. 
3027,  has  been  authorized  to  raise  $1,200 
for  the  construction  of  a  small  school 
and  the  supply  of  equipment    Mr.  M. 

W.  Skinner.  Metiskow,  is  treasurer. 

Montreal.  Que. 

A  permit  to  carry  out  alterations  to 
hI ore  on  St  Denis  Street  has  been  issued 
to  Mr.  Omer  Mayer,  1146  St.  Denis 
Street. 

A  permit  to  erect  five  flats,  three- 
storey,  32  x  45,  at  an  estimated  cost  of 


$3,800,  has  been   taken  out  by  Mr.  X. 
Hamelin,  1808  Henri  Julien  Street. 

Alexandria  Hospital  Board.  Charron 
Street,  will  purchase  interior  fittings  for 
Nurses'  Home,  the  construction  of  which 
is  almost  completed.  Messrs.  T.  Pringle 
&  Son,  Coristine  Building,  are  the  archi- 
tects. Messrs.  A.  F.  Byers  &  Company, 
240  University  Street,  Montreal,  are  the 
general  contractors. 

Mosside,  Alta. 

The  Summerside  School  District.  Xo. 
3131  (treasurer.  Mr.  Chas.  Sutherland. 
Mosside)  will  borrow  funds  for  the  erec- 
tion of  a  small  school  building  and  the 
supply  of  equipment. 

New  Westminster,  B.C. 

Prices  on  sand,  gravel,  cement  and 
lumber  are  invited  by  the  Dominion  con- 
struction Company.  Northwest  Trust 
Building,  Vancouver  (general  contrac- 
tors), for  alterations  and  addition  to 
court  house  building,  three-storey  and 
basement,  98  x  45,  brick  construction,, 
stone  trim,  estimated  to  cost  $36,000,  for 
the  Provincial  Government  Department 
of  Public  Works.  Mr.  J.  E.  Griffith,  Vic- 
toria, is  engineer.  Messrs.  Gardiner  & 
Mercer  are  the  architects. 

Notre  Dame  de  Grace,  Que. 

The  sub-contract  for  tile  and  ornamen- 
tal iron  work  and  roofing  will  be  let  in  a 
few  days  by  the  general  contractor,  An- 
glins, Limited,  65  Victoria  Street,  Mon- 
treal, in  connection  with  $400,000  college 
on  Sherbrooke  Street,  for  Loyola  Col- 
lege, 68  Drummond  Street.  Owners  will 
purchase  interior  fittings.  Gynasium 
equipment  will  not  be  required  at  pre- 
sent. Building  will  be  stone  and  fire- 
proof construction.  Messrs.  Peden  & 
McLaren,  20  St.  Alexis  Street,  Montreal, 
are  the  architects. 

Ottawa,  Ont. 

Tenders  are  open  for  piling  work  on 
$30,000  club  house  for  Ottawa  Canoe 
Club,  RocklifTe.  Piles  are  to  be  35-ft. 
hemlock.  Prices  to  be  per  driven  foot. 
Tenders  are  in  for  balance  of  work,  but 
no  contract  has  yet  been  awarded. 
Messrs.  Meredith,  Findlay  &  II.  Wheel- 
grove,  126  Sparks  Street,  are  the  archi- 
tects. 

Quebec,  Que. 

The  Parish  of  Domaine.  Lai  re  1  are 
contemplating  the  erection  of  a  Pres- 
bytery here.  The  architect  has  not  yet 
been  appointed. 

Sackville.  N.B. 

A  military  building,  to  be  used  lor  the 
instruction  of  students  of  Mount  Allison 
University,  is  to  be  erected  here  by  the 
Dominion  Government  Department  of 
Militia  &  Defence,  at  an  estimated  cost 

of  $12,000.  Col.  E.  Fiset,  Ottawa,  is  De- 
puty Minister. 

Spruce  Bluff,  Sask. 

The  Waskio^on  School  District.  Xo. 
3457  has  just  been  formed  and  a  school 
building  will  be  erected  later.  Mr.  (  has 
Clark,  Spruce  Bluff,  is  the  treasurer. 

St.  Pierre  Claver,  Que. 

Plans  and  specification  are  .it  the  office 
of  (he  architects.  Messrs.  Venue  &  Lea 
belle.  5  Beaver  Hall  Square,  who  will  re 
ceive  lenders  until  5  p.m..  December  28, 
for  the  erection  of  a  church  and  parson- 
age for  the  parish. 

Standard,  Alta. 

Fundi   will   be   raised    by     the  Dava 
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School  District,  No.  8505,  for  an  addi- 
tion ti>  school  building  here.  Mr.  II.  \V. 
Larscn,  Standard,  is  the  treasurer. 

St.  Agathe  de  Monts,  Que. 

The  Dominion  Government  Dcparl- 
mcnt  Public  Works  will  call  for  tenders 
for  interior  fittings  shortly,  in  connection 
with  the  new  post  office  building  in 
course  of  construction  at  an  estimated 
cm  of  $34,200.  Mr.  J.  C.  R.  Grou,  St. 
Lambert,  Que.,  is  the  general  contractor. 
Messrs.  Finley  &  Gagnon,  New  Birks 
Building,  Montreal,  are  the  architects. 

Swift  Current.  Sask. 

Work  has  been  stopped  for  the  winter 
on  two-store)  court  house  building  for 
the  Provincial  Government  Department 
Of  Public  Works.  The  building,  when 
completed,  will  involve  an  outlay  of 
about  $10:i,000. 

Toronto,  Ont. 

The  Board  of  Control  is  including  in 
next  year's  estimates  the  sum  of  $5,000 
for  the  erection  of  a  Club  House  in 
Carleton  Park.  Mr.  C.  E.  Chambers  is 
Parks  Commissioner. 

The  Public  Library  Hoard  has  in  con- 
templation the  erection  shortly  of  a  new 
library  building  to  replace  the  present 
structure  on  Queen  Street  East.  Site  for 
new  building  has  not  yet  been  selected. 
Mr.  E.  S.  Caswell,  College  and  St. 
George  Streets,  is  secretary-treasurer. 

Victoria.  B.C. 

Tenders  will  be  received  by  Mr.  J.  E. 
Griffith.  Minister  of  Public  Works,  Pro- 
vincial Government  Department,  until 
December  29th  for  the  delivery  and  set- 
ting up  of  furniture  for  the  library,  Par- 
liament Buildings.  Plans  and  specifica- 
tion in  connection  with  the  work  are  at 
the  office  of  the  Government  agent,  Van- 
couver, and  also  at  the  Department  of 
Public  Works,  Victoria. 

Walkerville,  Ont. 

The  Building  Committee  of  Lincoln 
Road  Methodist  Church  will  purchase 
seating  about  the  middle  of  January  for 
$40,000  church  building  on  Lincoln  Road, 
two-storey,  72  x  72  ft.  Mr.  W.  Wollatt 
is  chairman  of  the  Building  Committee. 

Willmar,  Sask. 

Wilmar  School  District,  No.  3476  (Mr. 
Thos.  Larkin,  Willard,  treasurer),  was  or- 
ganized recently  and  a  school  building 
will  be  erected  in  the  near  future. 

CONTRACTS  AWARDED 

Chatham,  Ont. 

The  following  contracts  have  been 
awarded  for  $5,000  alterations  to  bank 
building  for  the  Merchants  Bank  of  Can- 
ada: general  contract,  Mr.  Wm.  Robert- 
son; carpentry,  Mr.  Harry  Rayment; 
painting.  Mr.  W.  H.  Palmer;  plumbing, 
Messrs.  Mitchell  Bros.  Alterations  will 
include  marble  floors  and  fixtures. 
Messrs.  Hogle  &  Davis,  80  St.  Francis 
Xavier  Street,  Montreal,  are  the  archi- 
tects. Supervising  architects,  Messrs. 
Adams  &  Adams.  49]/2  King  Street  West, 
Chatham. 

Guelph,  Ont. 

The  general  contract  for  alterations  to 
interior  of  Priory  Club  has  been  awarded 
to  Mr.  P.  H.  Secord.  Mr.  Robert  Stew- 
art is  chairman  of  the  Club. 

Toronto.  Ont. 

The  contract  for  terrazzo  floors  in  12- 
room  school  building,  estimated  to  cost 
$55,000,  for  the  Board,  of  Education,  has 


been  awarded  to  the  Italian  Mosaic  & 
Marble  Company  at  $672. 

The  Italian  Mosiac  &  Marble  Company 
have  been  given  the  contract  for  terrazzo 
boors  in  connection  with  $32,000  addi- 
tion to  Roden  Street  School,  at  $848. 

The  contract  for  heat  regulating  of 
$60,000  school  building  on  Leslie  Street, 
lias  been  awarded  to  the  Johnson  Tem- 
perature Regulating  Company  of  Canada, 
Limited. 


Business  Buildings  and  Indus- 
trial Plants 

Brantford,  Ont. 

Tenders  for  several  trades  in  connec- 
tion with  $7,000  furniture,  store  in  course 
of  construction  for  Messrs.  Reid  & 
Brown,  151  Colborne  Street,  have  yet  to 
be  let.  Buildings  will  be  two  storeys,  32 
x  100  ft.,  pressed  brick  front  and  sand- 
lime  brick  construction.  J  ngleby-Taylor 
Company,  Limited,  Brantford,  are  the 
general  contractors.  Mr.  A.  J.  Croman 
is  the  architect. 

Calgary,  Alta. 

Plans  have  been  prepared  by  Messrs. 
Holman  &  Gotch  (architects),  Dominion 
Bank  Building,  for  the  construction  of  a 
residence  for  Mr.  G.  A.  Blackman,  at 
an  estimated  cost  of  $3,500.  Work  will 
be  commenced  next  spring. 

Cornwall,  Ont. 

The  contract  to  install  electric  fittings 
in  new  addition  to  Hotel  "Dieu"  for  the 
Sisters  of  St.  Joseph,  has  been  let  to 
Messrs.  Parker  &  Masterson,  Cornwall. 
Elevator  will  not  be  installed  at  present. 
Building  is  three  storeys  and  basement, 
112  x  80,  cut  stone,  reinforced  concrete, 
terra-cotta,  steel,  fireproof  and  brick 
construction.  Mr.  C.  P.  Meredith,  126 
Sparks  Street,  Ottawa,  is  the  architect. 

Daysland,  Alta. 

An  elevator  belonging  to  the  Berrard 
firain  Company  has  been  destroyed  by 
fire.  The  loss  to  the  building  amounted 
to  $7,500,  insurance  on  building  and  grain 
$25,000. 

Edmonton,  Alta. 

The  Lyceum  Theatre,  also  a  store,  the 
property  of  the  Northern  Hardware 
Company,  have  been  burned  down.  The 
loss  is  estimated  over  $30,000. 

Fenelon  Falls,  Ont. 

The  following  stores  on  Main  Street 
have  been  destroyed  by  fire:  Implement 
business,  owner  Mr.  W.  T.  Robson; 
hardware,  owner  Mr.  F.  C.  Taylor;  car- 
riage shop,  owner  Mr.  F.  C.  Chambers; 
harness  shop,  owner  Mr.  J.  Foster. 

Greenfield,  Ont. 

A  barn  and  stables,  the  property  of  Mr. 
Robert  Cairns,  4th  Con.  West  Flamboro, 
Greaisville  P.O.,  has  been  destroyed  by 
fire.  Loss  $4,000,  insurance  $1,700.  Own- 
er will  rebuild. 

Hagersville,  Ont. 

The  Asbestos  Manufacturing  Company, 
Limited,  Lachine,  has  been  awarded  the 
sub-contract  for  roofing  $14,000  drill 
hall  for  the  Dominion  Government  De- 
partment of  Militia  and  Defence.  The 
contract  for  interior  fittings  has  not  yet 
been  let.  W.  A.  Tom  Construction  Com- 
pany, Collingwood,  has  the  general  con- 
tract. 

Montreal,  Que. 

The  permit  to  erect  a.  billiard,  hajl,  two- 


storey,  100  x  64  ft.,  has  been  issued  to 
Mr.  E.  Piche,  2557  Waverley. 

The  Canadian  Rubber  Company,  No- 
tre Dame  Street,  E.,  have  obtained  a  per- 
mit to  construct  alterations  to  storage 
warehouse,  estimated  to  cost  $2,000. 

Sub-trades  will  be  let  as  required  in 
connection  with  the  construction  of 
stables  on  Western  Avenue  at  an  esti- 
mated cost  of  $20,000  for  Mr.  Armand 
Malo,  100  St.  Jerome  Sstreet.  Mason 
work  will  be  done  by  day  labor,  and  steel 
work  by  Phoenix  Bridge  &  Iron  Works, 
Limited.  .  Mr.  Sydney  Comber,  1215 
Green  Avenue,  is  the  architect. 

Plans  are  drawn  for  one-storey  63  x 
14  ft.  cattle  shed  at  Iberville,  estimated 
to  cost  $4,000,  for  the  Canadian  Pacific 
Railway,  Windsor  Street  Station. 

New  Westminster,  B.C. 

A  site  has  been  secured  by  the  Mackie 
Mill  &  Mercantile  Company,  Gettys- 
burg, Wash.,  for  the  erection  of  a  shingle 
mill  having  a  capacity  of  200,000  shingles 
per  day.  Construction  of  the  plant  is  to 
start  shortly. 

Oakville,  Ont. 

A  by-law  to  raise  $10,000  for  the  erec- 
tion of  a  new  building  to  contain  fire 
hall  and  municipal  offices,  has  been  car- 
ried. Mr.  Wr.  E.  Crawley  is  the  town 
clerk. 

Ottawa,  Ont. 

The  LeTemps  Printing  Company,  Dal  - 
housie  Street,  contemplate  leasing  new 
$25,000  building  on  George  Street  from 
Syndicate  S'Denvres  Socales.  The  build- 
ing, foundations  for  which  are  going  in, 
will  be  five  storeys,  brick  construction. 
Some  machinery  will  be  purchased  by 
the  company. 

Tenders  for  plastering,  heating,  paint- 
ing, plumbing  and  electrical  work  are 
being  received  in  connection  with  the 
construction  of  a  $4,500  residence  on 
Melrose  Avenue,  for  Mr.  Wm.  Cole, 
Hope  Chambers,  Sparks  Street,  Ottawa, 
owner  and  general  contractor.  Resi- 
dence will  be  brick  veneer,  concrete 
foundation,  shingle  roofing. 

Tenders  will  be  called  shortly  for 
plastering,  painting,  heating,  plumbing 
and  electrical  work,  on  $4,500  residence 
for  Mr.  W.  R.  Clark,  130  Sherbrook  St. 

Tenders  for  plastering,  painting,  heat- 
ing, plumbing  and  electrical  work  will 
be  invited  shortly  by  Mr.  H.  Richard- 
son, 25  Foster  Street,  owner  and  gen- 
eral contractor,  in  connection  with  $4,- 
000  residence  on  Bethany  Street,  brick 
veneer  construction,  concrete  founda- 
tion, shingle  roofing. 

Mr.  B.  A.  Grison,  100  Fentiman  Street, 
is  at  present  receiving  tenders  for  plas- 
tering, painting,  heating,  plumbing  and 
electrical  work  on  $5,500  residence  on 
Riverdale  Street. 

A  lumber  mill  on  St.  Catherine  Street, 
owned  by  Messrs.  Barrett  Bros.,  destroy- 
ed by  fire  recently,  will  be  rebuilt  at  an 
estimated  cost  of  $10,000. 

Stores  and  residences  on  Nicholas 
Street,  destroyed  by  fire  recently,  will 
be  rebuilt  by  Mr.  M.  O'Leary.  Esti- 
mated cost  $7,000. 

A  loss  of  $4,000  has  been  sustained  in 
the  destruction  by  fire  of  a  store  on  Dal- 
housie,  the  property  of  Mr.  J.  B.  Sene- 
caj,  Dalhousie  &  Rideau  Streets. 

Port  Hope,  Ont. 

Round  house,  engine,  fools,  etc.,  the 
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property  of  the  Grand  Trunk  Railway 
have  been  destroyed  in  a  fire  which  oc- 
curred here  recently. 

Quebec,  Que. 

The  structural  addition  to  theatre  is 
contemplated  by  the  Quebec  Olympia 
Company,  229  St.  John  Street.  Mr.  J.  H. 
Paquet,  286  Grande  Allee,  is  the  presi- 
dent. 

Revelstoke,  B.C. 

A  bylaw  will  be  submitted  to  the  rate- 
payers this  month  to  raise  $10,500  for 
the  purchase  of  a  site  on  which  to  con- 
struct a  market  building  for  the  city 
council.    Mr.  R.  A.  Gordon  is  city  clerk. 

St.  Catharines.  Ont. 

Port  Weller  Security  Company,  41 5^2 
Yonge  Street,  Toronto,  is  rebuilding 
barns  recently  destroyed  by  fire.  Esti- 
mated cost  $5,000. 

St.  Lambert,  Que. 

Plans  are  in  progress  and  tenders  will 
be  called  in  a  few  days  for  the  construc- 
tion of  pump  house,  concrete  founda- 
tion, brick  construction,  for  Greenfield 
Park  School  Commissioners.  Machinery 
for  the  building  has  already  been  pur- 
chased. Messrs.  Hutchison,  Wood  & 
Miller,  Royal  Insurance  Budding.  Mon- 
treal, are  the  architects. 

St.  Thomas,  Ont. 

A  loss  of  $20,000  was  sustained  to 
building  and  stock  in  a  fire  at  the  store 
of  Messrs.  W.  E.  Maxwell  &  Company, 
Talbot  Street. 

Toronto,  Ont. 

I  Mans  are  prepared  by  Mr.  P.  H.  Fin- 
ncy,  79  Adelaide  Street  E.  (architect), 
tor  the  construction  of  four  stores  and 
apartments  on  Gerrard  &  Kingsmount, 
at  an  estimated  outlay  of  $12,000.  The 
buildings  will  be  two-storey  and  base- 
ment, brick  construction. 

Westmount,  Que. 

The  contract  to  build  a  garage  for  Mr. 
J.  C.  Hanna.  Montrose  and  Mountain 
Street!,  at  a  cost  of  $1,050,  has  been 
awarded  to  Mr.  John  Allan.  Mr.  R.  <i 
Rca.  Guarantee  Building,  Beaver  Hall 
Mill.  Montreal,  is  the  architect. 

Welland,  Ont. 

The  contract  for  $4,000  restaurant, 
etc..  for  the  Empire  Cotton  Mills,  Queen 
Street  Mast,  has  been  awarded  to  Messrs. 
Ryan  &  Gardiner.  The  building  will  be 
onc-storey.  50  x  100  ft.,  brick  construc- 
tion* concrete  foundation. 

CONTRACTS  AWARDED 

New  V/cstminster,  B.C. 

The  contract  for  a  grain  warehouse 
estimated  to  cost  $5,000  for  the  B.  C. 
Grain  Growers'  Association,  has  been 
awarded  to  Robinson  Bros.,  New  West- 
minster. The  architects  arc  Messrs. 
Moscrop  it  Whitburn. 

Ottawa.  Ont. 

The  contract  for  aid-rations  to  stores, 
brick  construction,  for  Lc  Droit  Print 
itig  Company,  Kidcau  Street,  has  been 
awarded  to  Mr.  A   Carpentier,  Ottawa, 

I  >nt 

St.  Catharines.  Ont. 

The   sub-contract   for   heating  $20,001) 
telephone   budding,    three    storeys  and 
basement.  (<>r  the  Itell    Telephone  <  0111 
pany  of  Canada,  Adelaide  Street  W.,  To- 
ronto, lias  been  awarded   to  A.  Kiddell 

h  Sou.  st  Catharines.  P.  H   Secord  & 


Sons.  Bfantford,  are  the  general  con- 
tractors. Mr.  W.  J.  Carmichael.  Mon- 
treal, is  the  architect. 


Residences 

Hull,  Que. 

A  permit  to  erect  a  two-storey,  24  x 
l!6,  brick  residence,  has  been  taken  out 
by  Demasse  Viau,  312  Champlain  Ave- 
nue. 

Montreal,  Que. 

A  permit  for  alterations  to  flat,  3- 
storey,  15  x  32,  has  been  issued  to  Mr. 
F.  Chagnon,  320  Lafontaine  Park. 

A  permit  to  build  nine  flats  on  St. 
Denis  Street,  three-storey,  50  x  52  ft., 
has  been  obtained  by  Mr.  Ed.  Sabourin. 
1813  Clarke  Street. 

Anglins,  Lmited,  65  Victoria  Street, 
owners  and  general  contractors,  are  pur- 
chasing material  and  doing  all  work  on 
the  construction  of  eight  Hats  on  Old 
Orchard  Avenue,  estimated  to  cost  $32,- 
000. 

A  permit  to  build  three  flats  on  Cartier 
Street,  two-storey,  25  x  45  ft.,  has  been 
taken  out  by  Mr.  C.  H.  Vermette,  2697 
St.  Lawrence  Street. 

Ottawa,  Ont. 

Tenders  are  open  for  plastering,  paint- 
ing, heating,  plumbing  and  electrical 
work  on  $4,500  residence  on  Bristol  Ave- 
nue, for  Mr.  B.  A.  Grison,  100  Fentiman 
Street. 

Tenders  on  plastering,  painting,  heat- 
ing, plumbing  and  electrical  work  will  be 
called  later  in  connection  with  a  new  re- 
sidence on  Gladstone  Avenue,  for  Mr.  W. 
J.  Scobie,  201  Gladstone  Avenue. 

Plans  are  in  progress  for  two  resi- 
de  nccs  on  Nelson  Street,  estimated  to 
cost  $6,500  for  Mr.  Donald  Fraser, 
O'Connor  Street.  Building  work  will 
not  be  started  until  next  spring. 

Tenders  are  now  being  received  for 
plastering,  painting,  heating,  plumbing 
and  electrical  work  on  $8,000  double  re- 
sidence on  Somerset  Street,  brick  con- 
struction, for  Mr.  Donald  Fraser,  O'Con- 
nor Street. 

In  connection  with  the  construction 
of  a  $5,000  residence  on  Bell  wood  Ave- 
nue for  Mr.  B.  A.  Grison,  100  Fentiman 
Avenue,  tenders  arc  open  for  plastering, 
painting,  heating  and  plumbing,  and  will 
be  received  by  the  owner.  The  building 
will  be  concrete  block  construction. 

Sub-tenders  are  open  for  plastering, 
painting,  heating  and  electrical  work  on 
$12,000  frame  and  brick  residence  on 
Armstrong  Street,  for  Mr.  J.  W.  Foster. 
II  Irving  Street,  and  Mr.  F.  Marks,  30 
Spadina  Avenue. 

The  construction  of  a  residence  on  li- 
ving Avenue  at  an  estimated  cost  of  $4,- 
500.  brick  veneer  construction,  stone 
foundation,  shingle  roofing,  is  contem- 
plated by  Mr.  W.  C.  Leach,  140  Spadina 
Avenue,  owner  and  architect. 

Mr.  Jas.  Allan.  175  Broad  Street,  is 
contemplating  the  construction  of  a  $4.- 
800  residence,  2J4-storcy.  25  x  30  ft.,  brick 
veneer  construction,  stone  foundation. 

St.  Milaire.  Que. 

Site  for  residence  here  has  been  pur- 
chased by  Mr.  X.  K.  1. aflame,  230  Blvd. 
Street,  Joseph  West.  Montreal  Owner 
wdl  build  next  spring. 

Toronto,  Ont. 

Plans  arc  being  prepared  and  tenders 


will  be  called  shortly  by  the  architect. 
Mr.  W.  A.  Mahoney,  Telephone  Building. 
Guelph,  for  the  contract  to  erect  a  $12,- 
000  residence  in  Rosedale  district,  for 
Mr.  A.  Grauck,  Bank  of  Toronto,  Berlin, 
Ont. 

Maisonneuve,  Que. 

Plans  have  been  prepared  and  tenders 
will  be  caleld  shortly  by  the  architect, 
Mr.  Marius  Dufresne,  Ontario  and  La- 
Salle  Streets,  for  heating  of  $150,000  pub- 
lic bath  for  the  city  council.  The  con- 
tract for  the  granite  work  has  been  let 
to  Mr.  G.  J.  Richer,  Montreal,  at  $8,900. 


Power  Plants,  Electricity  and 
Telephones 

Birchcliffe,  Ont. 

Scarboro  Township  Council  has  decid- 
ed to  request  the  Provincial  Hydro-elec- 
tric Commission  to  supply  a  report  on  the 
cost  of  installing  a  hydro-electric  plant 
and  power  for  the  lighting  of  Birchcliffe 
and  Kalmar  Heights.  Mr.  J.  H.  Mat- 
thews is  the  clerk. 

Delaware,  Ont. 

The  ratepayers  of  this  village  will  vote 
on  January  4  on  a  by-law  providing  for 
the  installation  of  hydro-electric  power 
in  the  village.  Mr.  J.  11.  Matthews  is 
village  clerk. 

Edmonton,  Alta. 

The  Dunvegan  and  B.  C.  Railway,  c/o 
Engineer  W.  Smith,  St.  Albert  Trail,  are 
doing  all  work  on  $8,000  power  house 
here,  brick  construction,  concrete  founda- 
tion, felt  and  gravel  roofing. 

London,  Ont. 

Tenders  for  electric  supplies  for  1915 
will  be  invited  at  once  by  the  city  coun- 
cil (Board  of  Utilities  Commissioners). 
Mr.  H.  J.  Glaubitz,  City  Hall,  is  general 
manager  and  engineer. 

North  Vancouver,  B.C. 

A  report  dealing  with  an  ornamental 
street  lighting  scheme  from  Ferry  Wharf 
to  First  Street,  has  been  submitted  by 
Mr.  A.  M.  West,  municipal  engineer,  to 
the  municipal  council.  If  the  project  is 
approved,  single  standard.  300- watt,  nitro- 
gen-filled lamps  will  be  used. 

Province  of  Ontario 

The  steel  contract  in  connection  with 
the  erection  of  a  hydro  transformer  nea- 
<  hven  Sound,  at  a  cost  of  $20,000,  for  th: 
Provincial  Hydro-Electric  Commission, 
will  be  let  at  once  by  the  general  con- 
tractors. Messrs.  John  I  layman  &  Son. 
432  Welington  Street,  London,  Ont.  A 
Station  60  x  80  x  30  ft.  high,  of  steel,  re- 
inforced concrete  and  red  pressed  brick 
construction,  gravel  roofing,  wil  be  erect- 
ed at  a  point  thirty  miles  from  Owen 
Sound. 

Thornhill,  Ont. 

The  ratepayers  of  this  township  are  dis- 
cussing   the    question    of   introducing  a 
hydro  street  lighting  scheme  for  Thorn 
hill. 

Wrntworth  County,  Ont. 

I  he  Bell  Telephone  Company  has  in 
Contemplation  the  installation  (if  a  new 
service  of  telephone  lines  extending  from 
Dundas  to  Cape  town,  a  distance  of  live 
utiles,  and  from  Capetown  to  Lyndon,  a 
distance  of  four  miles.  The  district  man- 
ager is  at  8-14  Main  Street  Fast.  Hamil- 
ton. 

(Continued  on  page  02) 


Tenders  and  For  Sale  Department 


Tenders  for  Laying 

and  Jointing  of 
Water  Pipes,  etc. 

Tenders  uill  be  received,  by  registered  post 
only,  addressed  to  the  Chairman  of  the  Hoard  of 
Control,  City  Hall,  up  to  noon  on  Tuesday,  De- 
cember 22.  i914.  for  the  Excavating,  Laying  and 
Jointing  of  Water  Pipes,  Valves,  Hydrants  and 
Special  Castings,  for  the  year  1915. 

Specifications  and  tender  forms  for  the  fore- 
going may  be  obtained  upon  application  at  the 
office  of  the  Water  Main  Extension  Section,  De- 
partment of  Works,  Room  No.  9,  City  Hall, 
Toronto.  Envelopes  containing  tenders  must  be 
plainly  marked  on  the  outside  as  to  contents. 
Conditions  relating  to  tendering,  as  prescribed 
by  city  by-law,  must  be  strictly  complied  with, 
or  the  tenders  may  be  declared  informal.  Ten- 
derers shall  submit  with  their  tenders  the  name 
of  two  personal  sureties,  approved  by  the  City 
Treasurer,  or  in  lieu  thereof,  the  bond  of  a 
(■uarantee  Company,  approved  as  aforesaid. 

The  lowest  or  any  tender  not  necessarily  ac- 
cepted. 

II.   C.   HOCKEN  (Mayor), 

Chairman  Board  of  Control. 
City  Hall,  Toronto,  Dec.  8,  1914.  50 


TENDERS 
for  Annual  Supplies 

Department  of  Works 


Tenders  will  be  received  by  registered  post 
only,  addressed  to  the  Chairman  of  the  Board  of 
Control,  City  Hall,  Toronto,  Canada,  up  to  noon 
on 

Tuesday,  December  22,  1914 

For  the  supply  of 

1.  Iron  Castings  of  Manholes, 

Gullies,  Grates,  Etc. 

2.  Treated  Wood  Blocks. 

3.  Sand. 

Specifications  and  tender  form  for  the  foregoing 
may  be  obtained  upon  application  at  Room  12, 
Purchasing  and  Accounting  Section,  of  the  De- 
partment of  Works,  City  Hall,  Toronto. 

Envelopes  containing  tenders  must  be  plainly 
marked  on  the  outside  as  to  contents. 

The  usual  conditions  relating  to  tendering  as 
prescribed  by  City  By-law,  must  be  strictly  com- 
plied with,  or  the  tenders  may  be  declared  in- 
formal. 

Tenderers  shall  submit  with  their  tenders  the 
names  of  two  personal  sureties,  approved  by  the 
City  Treasurer,  or  in  lieu  thereof,  the  bond  of  a 
guarantee  company  approved  as  aforesaid. 

The  lowest  or  any  tender  not  necessarily  ac- 
cepted. 

II.  C.  HOCKEX,  Mayor, 

Chairman,  Board  of  Control. 
Toronto.  December  10th,  1914.  50 


To  Manufacturers  of  Building 
Materials 


Advertiser  desires  agency  for  Nova  Scotia  and 
Maritime  Provinces,  for  manufacturers  of  Build- 
ing Materials  and  Contractors'  Equipment,  At 
present  representing  one  of  the  largest  company's 
in  Canada,  and  wishes  to  add  other  good  lines. 
Address,    Box    117,    Contract     Record,  Toronto. 

.  50 


Tenders  for  Crushed 
Stone  and  Screenings 

Sealed  tenders,  addressed  to  John  Allan,  Esq., 
Mayor,  Chairman  Board  of  Control,  City  Hall, 
Hamilton,  Ontario,  will  be  received  by  the  un- 
dersigned up  to  5  o'clock  p.m.  on  Monday,  De- 
cember 21,  1914,  for  supplying  the  Corporation 
of  the  City  of  Hamilton  with  crushed  stone  and 
screenings  for  periods  of  one,  five  and  ten  years, 
according  to  specifications  and  form  of  tender  to 
be  had  at  the  office  of  the  City  Engineer,  City 
Hall,  Hamilton,  Ontario. 

A  marked  cheque  for  $500  must  accompany 
each  tender,  which  cheque  will  be  forfeited  should 
the  party  whose  tender  is  accepted  fail  to  execute 
the  necessary  contract. 

S.  H.  KENT, 
49-50  City  Clerk. 


Miscellaneous 

Gait,  Ont. 

A  by-law  will  be  submitted  on  Janu- 
ary 15th  by  the  town  council  to  author- 
ize the  installing  of  a  fire  alarm  system 
in  the  town.  If  the  by-law  passes,  con- 
tract for  work  will  be  awarded  forthwith. 
Mr.  Joseph  McCartney  is  the  town  clerk. 

Kagawong,  Ont 

Tenders  will  be  received  until  4  p.m. 
January  4th  by  Mr.  R.  C.  Desrochers, 
Secretary  Dominion  Government  Depart- 
ment of  Public  Works,  for  the  supply  of 
lumber  and  stone  delivered  at  Kaga- 
wong. Lumber  to  consist  of  spruce, 
hemlock,  white  oak,  white  pine,  B.  C. 
fir.  The  stone  is  to  include  fine  crushed 
rock.  Specification,  etc.,  are  at  office  of 
District  Engineer,  Confederation  Life 
Bldg.,  Toronto;  Postmaster  of  Kaga- 
wong, and  MacLean  Daily  Reports,  Lim- 
ited, 25  Charlotte  Street,  Toronto. 

Montreal,  Que. 

Messrs.  Dartnell,  Limited,  Montreal, 
have  secured  the  following  contracts  for 
"Heinicke"  Radial  Brick  Chimneys: — St. 
Lawrence  Sugar  Refineries,  Limited,  185 
ft.  x  9  ft.,  Mr.  John  J.  York,  chief  engi- 
neer; Loyola  College,  75  ft.  x  5  ft.,  An- 
glins,  Limited,  contractors,  Peden  &  Mc- 
Laren, architects;  Toilet  Laundry  Com- 
pany, Limited,  125  ft.  x  6  ft.,  Hutchison, 
Wood  &  Miller,  architects. 

Welland,  Ont. 

A  by-law  to  authorize  the  raising  of 
$5,000  to  provide  a  fire  alarm  system  will 
be  submitted  to  the  ratepayers  next  Jan- 
uary. The  town  has  a  population  of 
about  5,000.  Mr.  Clarence  W.  Webber 
is  town  clerk. 

Winnipeg,  Man. 

The  Board  of  Control  will  receive  ten- 
ders until  December  21  for  belt-driven 


vertical  wheel  press,  150  tons  capacity, 
equipped  with  a  two  or  three-plunger 
belt-driven  pump.  Specification,  etc.,  are 
at  office  of  City  Engineer,  Mr.  W.  P. 
Brereton,  22:i  James  Street. 

The  determination  of  the  use  of  rein- 
forcement in  concrete  pavement  will 
depend  upon  the  type  of  foundation  and 
width  of  pavement.  Reinforcement  may 
be  used  in  either  single  or  two-course 
work,  and  is  particularly  designed  to 
care  for  slight  settlement  of  fills,  and  to 
guard  against  contraction  cracks  de- 
veloping where  the  pavement  is  wide. 
In  any  road  where  a  new  fill  of  over 
two  feet  is  made,  and  the  material  used 
is  other  than  sand  or  gravel,  the  pave- 
ment should  be  reinforced,  no  matter 
what  the  width  of  the  road.  No  amount 
of  compacting  by  roller  or  puddling  can 
effectively  settle  such  a  fill,  so  that  no 
further  movement  of  the  foundation  is 
probable  after  the  placing  of  the  pave- 
ment. The  type  of  reinforcement  which 
is  most  economical  in  price  and  handl- 
ing is  wire  fabric.  The  weight  of  materi- 
al to  use  in  this  fabric  has  been  the  sub- 
ject of  much  discussion  and,  although 
it  may  be  well  sometimes  to  consider 
each  specific  case,  in  general  it  may  be 
said  that  reinforcing  metal  running  par- 
allel to  the  centre  line  of  the  pavement 
should  have  a  cross-sectional  area  of 
0.038  inches  per  foot  of  pavement  width, 
and  a  cross-sectional  area  perpendicular 
to  the  centre  line  of  the  pavement  of  at 
least  0.049  inches  per  foot  of  pavement 
length. 


The  use  of  lime  as  a  binding  material 
for  mortar  originated  in  the  remote  past. 
It  is  probable  that  some  savages  when 
using  limestone  rocks  to  confine  their 
fire  noticed  that  the  stones  were  changed 
by  the  action  of  the  heat,  says  a  report 
of  the  U.  S.  Geological  Survey.  A  pass- 
ing shower  may  have  slaked  the  lime 
to  a  paste,  and  they  discovered  that  the 
paste  was  smooth  and  sticky  and  was 
a  better  material  than  clay  to  fill  the 
crevices  in  their  crude  dwellings.  From 
this  discovery  it  was  but  a  step  to  add 
sand  to  the  paste  in  order  to  produce  a 
mortar. 


For  sanding  slippery  asphalt  pave- 
ments and  for  sanding  bleeding  wood- 
block pavements  a  machine  has  been  re- 
cently put  on  the  market  by  the  Kindling 
Machinery  Company,  Milwaukee,  Wis. 
The  device  consists  of  an  ordinary  wag- 
on, hopper-bottomed,  the  hopper  feed- 
ing into  a  fan  or  spiral  bladed  sheet- 
steel  disk,  which  revolves  in  a  horizon- 
tal plane  a  few  inches  above  the  pave- 
ment. The  disk  is  turned  by  bevel  gears, 
the  driving  gear  being  mounted  on  a 
countershaft,  which  in  turn  is  driven  by 
a  chain  from  the  axle  of  the  wagon.  The 
sand  is  thrown,  varying  with  the  speed, 
a  distance  of  from  20  to  60  ft.  A  lever 
operated  by  the  driver  controls  the  feed 
of  the  sand.  The  apparatus  ,  is  claimed 
to  spread  50,000  sq.  yd.  per  hr.  The  ma- 
terial may  vary  from  fine  sand  to  1%- 
in.  stone,  so  that  the  apparatus  may  be 
used  in  road-construction  work. 
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PUMPS 


Horizontal  Belt  Driven  Turbine  Pump  supplied  the  University  of  Toronto. 

THIS  Pump  is  hydraulically  balanced  against  end 
thrust  and  in  addition  has  a  water  cooled  thrust 
Bearing.  The  Pump  is  arranged  so  that  it  may 
be  operated  with  guide  vanes  or  without  for  demonstration 
pm  poses.  Oil  ring  bearings,  Hydraulic  Balance  and  w  ater 
cooled  thrust  bearings  are  standard  for  all  "Inglis"  Turbine 
Pumps. 

We  make  pumps  of  all  kinds  for  any  service. 

Write  us  for  prices. 

The  John  Inglis  Company,  Limited 

ENGINEERS  AM)  BOILERMAKERS 
14  Strachan  Ave.,  Toronto,  Canada 

Montreal  Office  :  Room  509  Canadian  Express  HuilJinjj 
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Late  News  Items 

Leamington.  Ont. 

The  following  contract  has  been 
awarded  hy  the  town  council  to  the 
Webster  (.'(instruction  Company.  Lon- 
don. Out.,  at  SLM/J!)!);  0,500  ft.  of  open 
drain.  3.371  ft.  of  48-in.  1,456  ft.  of  36-in., 
-•  '.».;.'.  ft  of  30-in;  reinforced  concrete  pipe. 
9,950  ft  of  20-in.  and  200  ft.  of  smaller 
Vitrified  tile;  also  construction  of  con- 
crete highway  bridge.  Work  is  to  start 
at  once. 

London.  Ont. 

The  Board  of  C  ontrol  will  receive  ten- 
ders until  *.>  a.m..  December  IS,  for  the 
la\  ing  of  r>90  ft.  of  8-in.  pipe  with  two 
brick  manholes,  and  B58  ft.  of  6-in.  pipe, 
private  drain  connections.  Mr.  H.  A. 
Brazier  is  the  Engineer.  Plans  and  spe- 
cification are  at  office  of  engineer. 

Maisonneuve,  Que. 

"Letourneau  College,"  belonging  to  the 
Christian  Brothers,  44  Cote  Street,  has 
been  burned  down,  involving  a  loss  es- 
timated at  $120,000. 

Montreal,  Que. 

A  loss  of  $30,000  has  been  caused 
through  the  destruction  by  fire  of  cloth- 
ing warehouse  on  St.  Lawrence  Street, 
owned  by  the  H.  B.  B.  Cloak  &  Suit 
Company.  1272  St.  Lawrence  Street. 

Ottawa,  Ont. 

Tenders  will  be  received  by  Mr.  R.  C. 
Desrochers,  Secretary,  Dominion  Gov- 
ernment Department  of  Public  Works, 
Ottawa,  until  4  p.m.,  January  5th,  for  re- 
newal of  boiler  on  Dredge  P.  W.  D.,  No. 
3.  "Restigouche."  Plans  and  specifica- 
tion are  at  offices  of  Mr.  A.  Kastella, 
Mechanical  Superintendent,  Birks  Build- 
ing, Ottawa;  Mr.  J.  K.  Blenkensop,  Sup- 
erintendent of  Dredges,  St.  John,  N.B.; 
Mr.  C.  E.  W.  Dodwell,  District  Engi- 
neer, Halifax,  X.S.;  and  Mr.  J.  T.  Nich- 
erson.  Inspector  of  Dredges,  Liverpool, 
N.S. 

Province  of  Ontario 

Contracts  as  follows  have  been  let  for 
the  construction  of  a  steel  and  concrete 
bridge  over  the  Thames  River,  between 
the  counties  of  Middlesex  and  Elgin: 
general  contract.  Mr.  D.  Witherspoon. 
Ailso  Craig  P.  O.,  $20,900;  steel,  Sarnia 
Bridge  Company.  Bridge  will  be  one 
span.  220  ft.  long,  225  ft.  approach,  con- 
crete abutments,  piers  and  pedestals. 
Work  will  be  started  next  spring.  Mr. 
Chas.  Talbot,  C.E.,  London,  is  engineer 
for  the  Municipality  of  Middlesex.  Mr. 


Jas  A.  Hell,  C.E.,  St.  Thomas,  is  engi- 
neer lor  the  Elgin  Municipality. 

Revelstoke,  B.C. 

\  bylaw  to  raise  $12,500  for  sidewalk 
construction  lias  been  passed  by  the  rate- 
payers.    Mr.  R,  A.  Cordon  is  city  clerk. 

Stratford,  Ont. 

The  city  council  has  plans  in  progress 
for  the  construction  of  a  main  sewer 
through  the  town. 

A  bylaw  has  been  passed  to  raise  $20,- 
ooi)  for  sewerage  extensions,  to  include 
the  covering  of  a  portion  of  Erie  Creek. 
Mr.  A  (  Manson,  City  Hall,  is  the  en- 
gineer. 

The  city  council  is  contemplating  the 
laying  of  Tarvia  pavement  on  a  5-in. 
concrete  base,  with  concrete  curbs  and 
gutters.  Estimated  cost  $14,550.  Mr. 
Jas.  A.  Gray  is  chairman,  Board  of 
Works. 

St.  Ours,  Que. 

Tenders  will  be  received  by  Mr.  R.  C. 
Desrochers,  Secretary,  Dominion  Gov- 
ernment Department  of  Public  Works, 
( )ttawa,  until  4  p.m.,  January  4th,  for 
the  construction  cf  Post  Office  Build- 
ing, one  storey  and  basement,  concrete 
footings,  waterproofed,  steel,  cut-stone 
and  brick  construction.  Plans  and  speci- 
fication are  at  office  of  Mr.  R.  R.  Des- 
champs,  Overseer,  Dominion  Building, 
Montreal;  Post  Office,  St.  Ours,  and  at 
Department,  Ottawa. 

Sarnia,  Ont. 

The  city's  municipal  building  has  been 
destroyed  by  fire,  with  a  loss  estimated 
at  $15,000.  A  new  building  will  be  erect- 
ed.   Mr.  J.  D.  Stewart  is  city  clerk. 

Toronto,  Ont. 

Catalogues,  Price  Lists  and  samples  of 
all  building  supplies  and  materials  are 
wanted  by  Mr.  H.  S.  Kaplan,  Architect, 
75  Macdonnell  Avenue. 

The  general  contract  for  the  construc- 
tion 'of  sewers  on  Pape  and  Randolph 
Avenues  has  been  awarded  by  the  York 
Township  Council  to  Messrs.  Routly  & 
Summers.  Mr.  Frank  Barber,  57  Ade- 
laide Street  East,  is  engineer. 

The  Property  Committee,  Department 
of  Education,  has  decided  to  call  tenders 
for  plastering  upper  floor  of  school  build- 
ing on  Williamson  Road.  Estimated  cost 
$2,000.  Mr.  W.  C.  Wilkinson  is  Secre- 
tary-Treasurer, Board  of  Education. 

Tenders  close  December  22nd  for  the 
supply  of  iron  castings  of  manholes,  gul- 
lies, grates,  etc.  Plans,  etc.,  are  at  Room 
12,  City  Hall. 

Tenders  close  December  22nd.  with  the 


Board  of  Control  for  the  supplying  of 
approximately  25,000  sq.  yds.  of  treated 
wood  blocks,  and  also  a  quantity  of  sand. 
Specification,  etc.,  are  at  Purchasing  De- 
partment, Room  12,  City  Hall. 

Canadian  Cartridge  Company,  Limit- 
ed, has  been  incorporated  with  a  capital 
stock  of  $100,000  and  head  office  at  To- 
ronto, for  the  purpose  of  manufacturing 
brass,  bronze,  iron,  steel,  manganese  and 
other  metals;  trading  in  copper,  bronze, 
brass  and  steel  products,  hardware,  cart- 
ridges, shells,  rifles,  ammunition,  etc. 
The  provisional  directors,  all  of  Toronto, 
are  William  Symon  Morlock,  Bruce  Vic- 
tor McCrimmon  and  Roy  Beverley 
Whitehead. 

West  Hill,  Ont. 

A  site  has  been  purchased  by  the 
West  Hill  Rink  Company,  for  a  new 
covered  rink.  The  building  will  contain 
offices  for  Municipal  and  Police  Officers. 


The  strength  and  design  of  washers 
with  reference  to  their  bearing  on  wood 
have  been  investigated  by  L.  R.  Roden- 
hiser  at  Cornell  University.  The  object 
of  the  investigation  was  to  determine  the 
safe  bearing  values  and  ultimate 
strengths  of  different  woods  under  dif- 
ferent washers  and  the  economic  sizes 
and  weights  of  washers.  The  three 
main  conclusions  were:  (1)  For  bolts  of 
less  than  l/i  in.  in  diameter  no  reinforce- 
ment of  the  washer  is  necessary,  a  flat 
plate  large  enough  to  provide  sufficient 
bearing  area  being  all  that  is  required; 
(2)  for  each  inch,of  diameter  of  the  plate 
there  should  be  a  height  of  3-16  in.  for 
the  spool,  but  no  spool  should  be  less 
than  J4  in.  in  height;  (3)  for  each  inch 
of  diameter  of  the  plate  there  should  be 
a  thickness  of  1-16  in.  for  the  spool,  but 
no  spool  should  be  less  than  3-16  in.  in 
thickness. 


TRON  Fences,  Wire  Fences,  Gates, 
*  Fire  Escapes,  Jail  Cells,  Office 
Wirework.  Wire  Baskets  and  all 
kinds  of  Builders'  Wire  and  Iron- 
work. 

THE  PAGE  WIRE  FENCE  CO. 

LIMITED 

Walkerville,     Toronto,     Montreal.     St.  John 


HOIST  Repairs 
CAR  Repairs 


CONTRACTORS! 


BOILER  Repairs 
GENERAL  Repairs 


Get  Your 


REPAIRING  -  DONE  -  NOW 


Large  Stock   Finished   Parts  —  Large   Assortment  Patterns 

Standard  Hoisting  Engines  and  Derrick  Irons 

Steel  Work  of  AH  Kinds 

Letut  Quote  on  Your  Requirement* — All  Work  Guaranteed — Prices  Moderate 


Prompt  Service 

In  Stock 


MARSH  and  HENTHORN  Limited    -    Belleville,  Ontario 
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Special 
Work 


Promptly 
Executed 


Main  Entrance  -Toronto  Technical  School 

Cut  Stone 

The  Indiana  Huff  Limestone  in  the  above 
entrance  was  specially  cut  and  supplied  by  us 

While  the  raw  material  is  imported  this 
is  strictly  a    "  Made-in-Canada  "  product. 

Geo.  Oakley  &  Sons,  Limited 

278  Booth  Ave.,  TORONTO 
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For  Drilling,  Tapping 

and  Reaming  Metals; 

For  Driving  Studs,  Flue 

Rolling  and  for  Wood  Boring 

USE  "LITTLE  DAVID" 
PNEUMATIC  TOOLS 


They  are  simple, 
sturdy,  light  and 
convenient. 


"Little  David"  Drills  embody 
improvements  that  mean  real  sav- 
ings both  in  power  and  repair  costs. 

"Little  David"  Drill  partly  in  section. 

Power  bills  are  reduced  because 
energy  is  applied  to  the  work  in  a  most  direct  manner  ;  valves  are  of  the  rotary  type, 
quick  opening,  with  sharp  economical  cut-off  and  smooth,  silent  action  ;  ports  are 
short,  direct  and  amply  large  ;  there  are  no  unnecessary  motions,  no  unnecessary 
parts;  every  part  is  carefully  designed  and  carefully  made  to  eliminate  friction  and  vi- 
bration as  far  as  possible  and  to  insure  smooth  free  running  tools. 

Cranks  are  fitted  with  specially  adapted  ball  bearings.  Spindles  move  on  ball 
bearings  with  special  ball  thrust  bearings.  The  crank  ends  of  connecting  rods  are 
equipped  with  roller  bearings.  Connecting  rods  are  made  of  a  single  forged  piece,  all 
alike  and  interchangeable.  Every  part  is  made  as  simple  and  strong  as  possible. 
There  are  one-third  fewer  parts  than  in  any  other  four  cylinder  drills  of  equal  capacity. 

You'll  find  "LITTLE  DAVID"  Drills  the. most  satisfactory 
tools  you  have  ever  used. 

CANADIAN  INCERSOLL-RAND  CO.,  LIMITED 


Sydney, 


COMMERCIAL  UNION  BUILDING,   MONTREAL,  CAN.     -     works  sherbrooke.  que 

Montreal,      Toronto,     Cobalt,     South  Porcupine,     Winnipeg,     Lethbridge,  Nelson, 


'ancouver. 
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Keith 
Fans 


The  oppor- 
t  u  n  i  t  y  for 
greater  econ- 
omy and  effic- 
iency in  Heat- 
ing and  Ven- 
tilating is  em- 
phasized in  the   "  Keith Fan.  Com- 
parative tests  of  other  types  of  fans  have 
resulted  in  the  "Keith"  being  proclaimed 
the  most  efficient  and  economical  in  the 

Fan  World.       Write  for  our  New  Catalogue  No.  55. 

SHELDONS  LIMITED,  Gait.,  Ont. 

Toronto  Office:  609  Kent  Building 

AGENTS : 

Messrs.  KOSS  &  GREIO,  412  James  St.,  Montreal,  Que. 
Messrs.  WALKKK'3  LTD  .  259-261  Stanloy  St.,  Winnipeg,  Man. 
Mown*.  GO  KM  AN,  CI.ANCKV  &  GKINDLEY,  LTD.,  Calgary 

and  Kilmonlon.  Alta. 
Messrs.  ROBERT  HAMILTON  &  CO..  LTD.,  Bank  of  Ottawa 
Bldff.)  Vancouver,  B.  C. 


The 

Best  Engineering 
Practice 

m  the  installation  of  lead- 
covered  cables  of  all  kinds 
requires  that  the  same 
care  be  given  to  protect- 
ing the  insulation  against 
moisture,  etc.,  at  the  ends 
as  at  the  joints  in  the  man- 
holes. 


STANDARD 
D.  O.  A.  and  D.  S.  Cable  Terminals 

provide  this  protection  and  their  many  ex- 
clusive and  patented  features  have  been  sug- 
gested by  our  over  30  years'  experience  in  the 
manufacture  and  installation  of  lead-covered 
cables  of  all  kinds. 

Bulletins  Nos.  700  and  710  give  valuable  en- 
gineering data  about  terminal  construction  and 
installation. 

Write  our  nearest  office  for  copies. 

Standard  Underground  Cable  Co.  of  Canada,  Limited 

General  Offices  and  Works,  Hamilton,  Ont. 

Montreal,  Que.      Winnipeg,  Man,      Seattle,  Wash. 

Manufacturers  of  Electi  ic  Wires  and  Cables  of  nil  1,  ire's,  all  sizes, 
for  all  services,  also  Cable  Accessories  of  all  kinds. 


Underwriters'  Fireproof  Doors 


Rolled  Steel  Sash,  Fire- 
proof Windows,  Bronze 
Doors,  Sheet  Metal  Cor- 
nices, Ventilators,  Eave- 
trough,  Down   Pipe,  Etc. 

We  manufactured  and  installed 
the  Underwriters'  Fireproof 
Doors,  Copper  Kalameir.  cd 
Doors,  Copper  Skylights  and 
all  Sheet  Metal  and  Roofing 
work  at  New  Central  Technical 
School. 


W.  E.  DILLON  CO.,  Limited 

183  George  Street,  TORONTO 
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Current  Prices  of  Building  and  Engineering  Materials 


TORONTO  PRICES 

CEMENT,  LIME,  AND  BRICK 

Cement — dcliveied  in  6  barrel  lots,  $1.S5  per  bbl. ; 
\»it:i  I'-i^5  $2.25;  >-'ar  l»'s.  ?1.55  on  the  track, 
witli  pkgs.  $1.05. 

I.imc — giey  3Sc,  white  40c  per  100  lbs.,  deliver- 
ed in  not  less  than  1500  lb.  lots.  At  the 
warehouse,  white  37c,  grey  35c. 

Brick — No.  1  dry  pressed  red  brick,  $17;  buff, 
$17  (.o.b.  the  job;  No.  Si,  $14;  common  red 
stock  brick,  $11  to  $14;  grey,  $11  to  $12; 
wire-CUt  biick  (or  foundation  work,  $S.50  on 
the  cars,  delivered  $0.50;  "Tapestry"  brick, 
$20  to  $30;  sand-lime  brick,  $i.i>0;  King 
Edwaid  Siding;  $0.50  at  the  mill;  $(5.50  dc- 
liveied on  me  job.  Smooth  faced  texture 
brick.  $15;  rough  faced  texture,  $10  to  $20, 
delivered  any  place  in  Ontaiio;  paving  brick, 
No.  1,  $15  per  M.  f.o.b.  West  'loronto; 
No.  2,  $14.00;  paving  blocks,  No.  1,  $24  per 
M.  ;  No.  2,  $1S.  Sun- Tex  wall  tile,  $10  to 
$20  per  M. ;  Denison  interlocking  hollow- 
tile,  $55  per  M.     Lots  over  100,000,  $50. 

Concrete  brick — Quotations  f.o.b.  Toronto: — 
White  $52.  butt  $25,  grey  $27,  plain  pressed 
$17,  red  $27.  Other  quotations  on  applica- 
tion. 

CRUSHED  STONE,  SAND  AND  GRAVEL 
Toronto  pi  ices,  delivered: 
Crushed  stone— 2-in.,  $1.20;  1-in.,  $1.25;  3/8-in., 
$1.25;    mbble   stone,   in   car   lots,   $1.15  per 
ton  f.o.b.  car. 
Sand — for  cement  or  brick  work,  $1.20  per  cu. 
yd.,  f.o.b.  Toronto,  C.  P.  R.  siding;  65c  to 
$1  per  cu.  yd.  f.o.b.  Toronto,  G.  T.  R.  siding. 
Gravel — $1.50  per  cu.  yd.,  delivered. 

LUMBER  (BUILDING  MATERIAL) 
Toronto  prices  (wholesale)  delivered: 
Hemlock— 2  x  4  in.  to  2  x  12  in.,  8  to  10  ft., 
$-4;  IS  ft.,  $20;  1-in.  Hemlock  No.  1  $25; 
No.  1  Hemlock  decking  $25  to  $20;  No.  2 
hemlock,  dimension  and  1  in.,  $10  to  $21. 

Pine — 1  in.  common  6  to  12  in.  wide  (rougli) 
$20  to  $33;  2  in.  white  pine,  bill  stock,  $2S 
to  $34;  7/S  by  6  and  10  in.  pine  shelving, 
$33  to  $42;  7/8  x  12  in.  pine  shelving  $45; 
No.  1  white  pine  flooring  $34;  No.  1  spruce 
flooring  $27.50;  No.  1  pine  decking  D  2  S 
$2it;  spruce  decking  $27  to  $30;  No.  1  pine  V. 
or  beaded  sheeting,  $35;  No.  2  ditto  $32; 
pine  trim  4  in.  casing  $1.75  per  100  ft. ;  5 
in.  ditto  $2;  8  in.  pine  base  $2.75  to  $3.25;  10 
in.  pine  base,  $3.40  to  $4.50;  4  in.  pine,  win- 
dow stool,  $2.75. 

Shingles— XXX  B.  C.  shingles  $3.60;  N.  B. 
extras  $4;  N.  B.  clears  $3.45;  No.  1  pine  lath 
$5.50;  No.  2  pine  lath  $4.75;  No.  1  spruce 
lath  $4.25. 

Dimension  Timber  (B.  C.  Fir)— 8  x  8,  10  x  10, 
10  x  12,  12  x  12,  12  x  14,  8  x  10,  8  x  12, 
10  x  14,  14  x  14,  8  x  14,  12  x  10,  14  x  10, 
18  x  10,  $32 ;  10  x  10,  14  x  18,  10  x  18,  $30 ; 
8  x  10,  12  x  18,  18  x  18,  $30;  10  x  18,  14  x 
20,  10  x  20,  $30.50  ;  8  x  18,  12  x  20,  18  x  20, 
$40 ;  10  x  20,  $37.50  ;  8  x  20,  14  x  22,  10  x  22, 
18  x  22,  20  x  22,  22  x  22,  $45 ;  12  x  22,  $39 ; 
10  x  22,  $39.50  ;  8  x  22,  14  x  24,  IS  x  24, 
20  x  24,  22  x  24,  24  x  24.  12  x  24,  10  x  24, 
$45. 

STEEL  AND  IRON 

Steel — (round  and  square  bars)  $2.25  base; 
twisted  and  deformed,  $2.50;  structural  sec- 
tions $2.75  to  $3. 

Galvanized  iron — 28  gauge  $3.40. 

Cast-iron  pipe — Standard  prices,  carload  lots,  f.o.b. 
Toronto;  4-in.  $34  per  net  ton;  6-in.  to  12- 
in.  $33;  12  in.  up  $32.50,  with  $1  extra  for 
gas  pipe. 

Corrugated  Iron — 20  gauge  $4.25  per  sq.,  28  gauge 
$2.50  to  $3  per  100  pounds. 


SEWER  PIPE 

Sewer  Pipe — Toronto  prices  (wholesale)  f.o.b.,  4- 
in..  25c  per  ft.;  Bin.,  40c  ft.;  9-in.,  70c  ft.; 
12-in..  $1  ft.;  15-in.,  $1.40  ft.;  18-in.,  $1.90 
ft.;  20-in..  $2.25  ft.;  24-in.,  $3.25  ft.;  all  less 
62  per  cent. 


SUNDRIES 

Hard   wall   plaster — unsanded,  from  $8  to  $>i.50, 

bags  extra;  sanded  $4,  in  car  lots  at  the  yard. 
Hydrated  lime— $9.25  to  $10.25  in  20-ton  car  lots. 
Plaster  of  Paris — Anchor,  Crown,  and  Standard 

while   brands,  $1.50  per   bbl.;   Shield  brand 

$1.25;  New  Brunswick  $2.50. 
Hope — manilla,  10c  basis,  second  grade  13c  basis, 

sisal  rope,  lOJ^c  basis;  African  rope  13c. 

PAINTS  AND  OILS 
White  lead— ground  in  oil,  $9  per  100  lbs. 
Boiled  linseed  oil — in  bbls.,  59c  per  gal.  of  9  lbs. 

Raw  linseed  oil — in  bbls.,  54c  per  gal.;  red  lead, 
dry,  $S  to  $9  per  100  lbs. ;  putty  in  bulk, 
bbls.,  Sylc. ;  putty  in  25-lb.  tins,  4c;  tur- 
pentine, in  bbls.,  60c.  per  Imp.  gal.  south- 
ern gauge. 


MONTREAL  PRICES 

CEMENT,  LIME,  AND  BRICK 

Cement — $1.90    steam    car    load    lots,  including 

sacks. 

Lime — Hydrated,  $14  per  ton;  lump,  $10. 

Brick — No.  1  pressed,  $17;  No.  2  pressed,  $15; 
Manganese  rustic,  $20;  buff  rustic,  $20;  red 
rustic,  $14;  buff  (smooth),  $21;  buff  (rough), 
$25;  plastic,  $8.50,  C.  P.  R.  50c  extra  except 
for  plastic.  Dominion  silicate,  1st  quality, 
$13;  second  quality,  $10.50;  all  f.o.b.  Mont- 
real, i 

Concrete  Brick— grey  $22,  red  $22,  buff  $23, 
white  $45,  plain  pressed  $12  per  thousand, 
all    f.o.b.    Montreal    (C.    P.    R.  terminals). 

CRUSHED    STONE,    SAND    AND  GRAVEL 

Crushed  Stone— 2-in.,  $1.40;  Ji-in.,  $1.G5;  H-in., 

$1.75,  per  ton,  delivered. 
Sand — 95c  per  ton,  car  loads,  on  cars. 
Gravel — $1.35  per  ton  f.o.b.  cars. 

EXPLOSIVES 

Forty  per  cent,  dynamite  $16.25  per  100  lbs.  in 
single  case  lots  of  50  lbs.  each;  50  per  cent, 
at  $17.75;  60  per  cent,  at  $19.25,  f.o.b. 
Montreal.  Blasting  at  $2  per  25  lb.  keg. 
Detonators,  No.  3  at  75c  per  100;  No.  6  at 
-  $1  per  100.  Batteries,  No.  2,  rated  cap?city 
up  to  ten  fuses,  $13.50  each ;  No.  3,  r.ited 
capacity  up  to  20  fuses,  $20.50  each;  No.  4, 
rated  capacity  up  to  50  fuses,  $41  each. 
Leading  wire,  in  coils  of  500  ft.,  lc  per  ft.; 
leading  wire,  twin  cable,  in  coils  of  250  ft., 
3c  per  dble  ft.;  connecting  wire  in  coils  or 
spools,  50c  per  lb.  Electric  fuses,  4-ft.  single 
strength,  per  100,  $3;  4-ft.  double  strength, 
per  100,  $3.50;  6  ft.  single  $3.54;  double, 
$4.04;  8-ft.  single  $4.08;  double  $4.58;  10-ft. 
single  $4.62;  double  $5.12;  12  ft.  single  $5.10; 
double  $5.66;  14-ft.  single  $5.70;  double  $6.20; 
16  ft.  single  $6.24;  double  $6.74;  18-ft. 
single  $6.78;  double  $7.28 ;  20-ft.  single  $7.32; 
double  $7.82;  22-ft.  single  $8.32 ;  double 
$8.82;  24-ft.  single  $9.32;  double  $9.82;  26- 
ft.  single  $10.32:  double  $10.82;  28-ft.  single 
$11.32;  double  $11.82;  30-ft.  single  $12.32; 
double  $12.82. 

STEEL  AND  IRON 

Steel  angles — 3-in.  x  3-in.  and  up,  $2.75;  1-in.  x 
1-in.  x  '/6-in..  25c  extra;  34-in.  x  34-in.  x 
H-in.,  50c  e:.tra.  Boiler  plates — M -in.  thick 
and  thicker,  $2.50.  Circular  plates — Flange 
quality,  30-in.  dimensions  and  over,  $2.60; 
under  30-in.  dimensions,  $2.90.  Beams  and 
channels— Under  35  lbs.  per  yd..  $2.90;  35 
lbs.  per  yd.  and  over,  $2.75,  f.o.b.  Mont- 
real, net  cash.  Corrugated  iron — 20-in.  gauge, 
$4.25;  28-in.  $4  per  sq.  yd.  less  10  and  10  per 
cent.  Copper  bearing  sheets — flat,  Apollo 
Keystone  galvanized,  28  U.  S.  gauge,  $4.10 
per  100  lbs. ;  Keystone  black,  28  U.  S. 
gauge,  $2.85  per  100  lbs. 

SEWER  PIPE 

Straight  pipe  (per  foot) — 4-in.,  25c;  6-in.  40c; 
8-in.,  55c;  9-in..  70c;  10-in.,  80c;  12-in..  $1 ; 
24-in.,  $3.25.    Bends,  each,  75c,  $1.20,  $220, 


$2.80,  $3.20,  $4.00,  $13.  Double  collar,  75c, 
$1.20,  $2.20,  $2.S0,  $3.20,  $4.00,  $13.  Single 
branch,  2  ft.,  $1,  $1.00,  $2.50,  $3.15,  $3.60, 
$4.50,  $10.25.  Double  branch,  2  ft.,  $1.75, 
$2.80,  $3.85,  $4.90,  $5.50,  $8,  $20.  Y.  Pipe, 
2'/2  ft.,  $2,  $3,  $4.12,  $5.25,  $0,  $8.50,  $27.00. 
Syphon,  $2.25,  $3.60,  $0.00,  $8.40,  $9.60,  $15, 
(12-iii. ).  Buchan  trap  cesspools,  double 
syphon,  running  trap  and  hand-hole  t'ap, 
$2.25,  $3.00,  $0.60,  $8.40,  $9.00,  $15  (12-in.) 
These  prices  are  subject  to  a  discount  of  50 
per  cent. 

SUNDRIES 

Hard  wall  plaster — $11.00  per  ton.  Plaster  of 
Paris — $2.35  per  bbl.  Rope — Best  Manilla. 
14c  basis  per  pound;  British  manilla,  11c 
basis;  African  hemp,  11c;  sisal  rope  9J.2C 
basis.  Boiled  linseed  oil — in  barrels,  59c  per 
gal.  of  9  lbs.  Raw  linseed  oil — in  barrels, 
56c  per  gal. 


WINNIPEG  PRICES 

CEMENT,  LIME  AND  BRICK 

Cement — Delivered  in  5-bbl.  lots,  $2.60;  in  car 
load  lots,  $2.20. 

Lime — Grey,  34  cents  per  bushel;  white,  32  cents. 
Kelly  Island  lime  $2.10  per  200  lbs. 

Brick — No.  1  dry  pressed,  red  and  buff,  $35; 
common  red  stock,  $25;  common  grey 
stock,  $12;  No.  1  enamelled  brick,  all  col- 
ors, from  $100;  sandlime,  $12;  firebrick, 
$52.50. 


CRUSHED  STONE,  SAND  AND  GRAVEL 

Crushed  Stone — 2-in.,  $2.65  per  yd.;  1-in.,  $2.90; 
J4-in.,  $2.90;  stone  dust,  $2.50;  rubble  stone 
car  load  lots,  delivered,  $13  per  cord.  Del- 
South   of  Assinboine  $1  extra. 

Sand — For  cement  or  brick  work,  delivered. 
Winnipeg,  $1.85  per  cu.  yd. 

Gravel — Per  yd.,  delivered,  $1.85. 

Crushed  Granite — \]/2  and  2-in.,  $2.65;  $4 -in.  and 
1-in.,  $2.90;  54 -in.  and  dust,  $3.20. 


LUMBER  (BUILDING  MATERIAL) 

(15  per  cent,  discount  for  cash) 

Flooring— No.  2  red  pine,  4  in.,  $43;  6  in.,  $46; 
No.  3  red  pine,  4  in.,  $38;  6  in.,  $40;  No.  4 
red  and  white  pine  or  spruce,  4  in.,  $28;  6 
in.,  $32;  No.  1  and  2  fir,  edge  grain.  3  in.. 
$60;  4  in.  and  fi  in.,  $55;  No.  3  fir.  edge  and 
flat  grain,  4  and  6  in.,  $45;  No.  4  fir,  ship- 
lap  grade,  4  and  6  in.,  $32;  common  2x6 
pine,  spruce  or  fir,  4  and  6  in.,  $33;  No.  2 
white  pine,  4  and  6  in.,  $55;  No.  3,  $45;  No. 
2  red  pine,  4  and  6  in.,  $46;  No..  3,  $40;  No. 
4,  $32;  No.  5,  $24. 

Dimension  Timber  (No.  1  pine,  spruce,  tamarac. 
fir  or  ced.n)—  8  x  8,  8  x  10,  10  x  10,  10  x 
12,  12  x  12,  $38;  10  x  14,  14  x  14.  14  x  16. 
6  x  10.  6  x  12,  8  x  12,  $39;  10  x  16.  12  x  16. 
16  x  16,  14  x  18,  16  x  18.  18  x  18.  20  x  20, 
$40;  6  x  14,  8  x  14.  12  x  18,  18  x  20,  $42;  6 
x  16,  6  x  18,  6  x  20,  8  x  16.  8  x  IS,  8  x  20, 
10  x  18,  10  x  20,  12  x  20,  14  x  20,  16  x  20, 
$43. 

fine — 1-in.  common,  6  to  10  in.,  $105;  12  in.. 
$110;  pine  trim  4-in.  casing,  $3.70  per  100 
ft.,  5-in.  ditto.  $4.40;  8-in.  pine  base.  $0; 
10-in.,  $7;  4-in.  pine  window  stool,  $7.50. 

Shingles— No.  1  B.  C.  cedar,  $4;  No.  2,  $3.50; 
No.  1  B.  C.  cedar  dimension,  $5.50;  band- 
sawn,  $7. 

STEEL  AND  IRON 

Steel— Round  bars,  $2.35  per  100  lbs. ;  square 
twisted,  $2.40  per  100  lbs.;  channels,  angles, 
beams  and  plates,  $2.95  per  100  lbs. 

Cast  Iron  Pipes— Standard  price,  car  load  lots, 

f.o.b.   Winnipeg,  $38  per  ton. 

(Continued  on  page  70) 
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RAILS 


BILLETS 


Concrete  Reinforcement  Bars 

Plain  Round,   Square  and  Cold  Twisted  Squares 

DOMINION  IRON  &  STEEL  COMPANY 

LIMITED 

BAR  STEEL 


Warehouse  Stockt  : 

SYDNEY,  N.  S. 
MONTREAL,  QUE. 
TORONTO.  ONT. 
FT.  WILLIAM,  ONT. 


Sale*  Offices  : 

SYDNEY,  N.  S. 

MONTREAL 
112  St.  James  St. 

TORONTO 
18  Wellington  St.,  E. 


Mills  and  General 
Offices : 

SYDNEY,  N.  S. 


WIRE  NAILS 


and  other 


WIRE  PRODUCTS 


Standard  Three  Drum  Hoisting 
Engine 


Canadian  Contractors! 

Canada  Needs  Your  Business 

BEATTY 

Hoisting    Material  Handling  Excavating 
Equipment 

Has  always  been  Made  in  Canada 

Hoisting  Engines    Clamshell  Buckets    Steel  Derricks 
Timber  Derrick  Fittings        Centrifugal  Pumps 
Standard  Sizes  Ready  to  Ship 

REPAIRS 

W  1  aic  m  fiiu  shape  tin-.  U  i nt ci  to  take  care  <>l  \om  n  pah  work  Out 
large  stock  of  patterns,  our  years  of  experience,  our  cnginceiing  and  manu- 
facturing facilities  enable  us  to  handle  repair  johs  on  DttdgeS  and  oilier 
equipment  at  minimum  cost  to  you. 

Careful  attention  given  all  inquiries  on  repairs  and  special  equipment 

CATALOGUE  SUNT  ON  REQUEST 

M.  Beatty  &  Sons,  Limited 

Welland  Established  1862  Canada 

ll.  K.  PLANT           1780  st.  Jemea Street  Montreal 

it.  II  \mii,t.»\  ft  cr>  VanonUTpr.  B.C 

v  ...^     '  \'  MK ATT Y  *  sons.  I,TD„ Goodyear  Bids;.. Toronto 
1GBNT&      H.  W.  PBTKIB.  LIMITKD    Toronto,  im 

ytojj  Mti>  a  monh  pt,  .I,,,,,,  v,, 

\A.   It.    \V  1 1,1.1  A  ,\|s   M  A(  'III  N  Kit  Y  I'd.,  \V  Innlpeii 
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STEEL  PIPES 
Welded  or  Riveted 

WITH  ANY  TYPE  OF  JOINT 
AND   FOR   ALL  PURPOSES 

GAS,  WATER,  SEWAGE,  STEAM,  ETC. 

Send  for  Prices 

Thomas  Piggott  &  Co.,  Ltd. 

BIRMINGHAM 


C-bles 

ATLAS,  BIRMINGHAM' 


Standard  White  Lime  Co. 

The  largest  producers  in  Ontario  of 

High  Calcium  Lime  Stone 

We  also  manufacture 

Hydrated  Lime,  Magnesium  and 
High  Calcium  Bulk  Limes 

Works  at 
Guelph,  Beachville  and  St.  Marys 

Office  at 

GUELPH,  ONTARIO 


Continuout  and  Machine  Banded  Wood  Stave 

WATER  PIPE 

Reservoir  Tanks  for  city  and  town  Water  Systems,  Fire 
Protection,  Power  Plants,  Hydraulic  Mining,  Irrigation, 
etc.    One-half  the  cost  of  Iron  Pipe— and  better. 

Pacific  Coast  Pipe  Co.,  Limited 

P.  O.  Box  563       Vancouver,  B.  C. 
Office  and  Factory,  Granville  St.,  near  High  Bridge 

Write  for  Catalogue 

Fall  Particulars  and  Estimates  Furnished 


Water  Supply 

from 
Deep  Wells 

is  obtained  at  a 
minimum  cost  by 
use  of  our  deep 
well  pumps. 


Write  for  Bulletin  26 
explaining  the  use  of 
Cook's  Patent  Brass 
Tube  Well  Strainer. 


A.  D.  COOK 

Lawrenceburg,  Indiana,  U.  S.  A. 

Manufacturer  of  a  Complete  line  of  DEEP  WELL 
SUPPLIES  including  Steam,  Belt  and  Motor  Driven 
DEEP  WELL  PUMPS,  Wind  mill  and  Hand  Pumps, 
Working  Barrels  and  Valves,  Pump  Rods  and  Pump 
Rod  Joints,  Drill  Rods  and  Drill  Rod  Joints,  Drilling 
and  Well  Tools. 

Catalogue  Mailed  Upon  Request 


1"\  i  Tf   O   New  and  Relaying 
l\.jr\lJL^O  Switches,  Turntables,  Etc. 


Carried  in  Stock 


Locomotives  and  Cars 
Jno.  J.  Gartshore,  Toronto 
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Pin  your  faith  to  the  uni- 
form, unfading  beauty  of 
"the  Standard  Red  Brick 
of  America"- 


BRICK" 

(TRADE  MARK  RE6.  U.S.  PATE  HT  OFFICE) 


They  are  the  highest  achieve- 
ment in  brick  excellence. 

"BRADFORD  REDS"— 

our  smooth  brick,  superb  for 
facing  fine  residences  and 
public  buildings,  as  well  as 
artistic  fire  places.  Both 
dry  pressed  and  impervious. 

"Bradford  Ruffs"  Our 

rough  textured  1  n  ick  for  rus- 
tic  effects,  bungalows,  grill 
rooms,  etc. 

The  Bradford  Pressed  Brick  Co. 

"The  Red  Hrick  People" 

BRADFORD,  PA. 

We  also  make  fire-proof  trig  Hollow 
Brick  and  Hollow  Block. 


The  Big  Detail 

When  the  phrase  "turbine  pump"  is 
used,  most  people  think  merely  of 
the  pump.  When  they  buy,  they 
buy  a  pump.  They  usually  forget 
all  about  the  turbine  which  is  driv- 
ing it.  The  pump  is  the  big  detail 
— the  important  part  of  the  set. 


(  REG.  CAN.  PAT.  OFF.l 


Turbo  Driven  Pumps 

are  fundamentally  correct.  They 
are  driven  by  the  Sturtevant  turbine 
— acknowledged  as  a  machine  thai 
scarcely  ever  causes  a  shutdown. 
For  the  pump  end,  we  buy  the  most 
suitable  machine  on  the  market  for 
the  particular  job  in  question.  We 
will  furnish  any  standard  make  of 
pump  which  we  feel  we  can  stand 
behind  and  guarantee. 

We  cannot  tell  it  all  here,  bvit  if 
skeptical,  read  "How  the  Chief 
Engineer  Was  Convinced".  It  leads 
you  through  our  big  modern  shop 
and  shows  why  the  Sturtevant  tur- 
bine has  such  a  good  reputation. 
Send  for  your  copy  at  once,  men- 
tioning this  paper  when  writing. 

B.  F.  Sturtevant  Company 

of  Canada,  Limited 
Gait,  Ontario 
Montreal    Toronto    Winnipeg  Vancouver 
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CURRENT  PRICES  OF  BUILDING  AND  ENGINEERING  MATERIALS— continued. 


(Continued  fiom  page  Gti, 
SEWER  PIPE 
Stivci  Pipe  Wholesale  pi  ices  f.o.b.  Winnipeg, 
pei  ft.,  3  in.,  t)  cent*;  4  in.,  11  cents;  6  in., 
10  cent*;  U  in.,  1J»J.,  cents;  6  in.,  30  cents; 
10  in.,  40  cents;  1'.'  in.,  50  cents;  18  in., 
5100;  24  in..  $2.00. 

SUNDRIES 

liaid  Wall  Plaster — L'nsanded,  $13  pei  tun;  sand 
cd.  $7.50,  delivered  on  job.  Plaster  of  Pari*, 
$15  50  pei  ton;  Hammer  lliand,  $3.75  per  bhl. 

TAINTS  AND  OILS 
Hunts  and  Oils. — Wliite  lead,  ground  in  oil,  $9.40 
per  100  lbs. ;  boiled  linseed  oil,  in  bbls.,  0!) 
cents  per  gal. ;  raw  linseed  oil,  in  bbls.  ;  G(i 
cents  per  gal. ;  dry  red  lead,  $8.50  per  100 
lbs. ;  putty  in  bulk,  $3  per  bbl. ;  putty  in  25- 
lb.  tins,  $3.35;  turpentine,  in  bbls.,  75  cents 
per  gal. 


VANCOUVER  PRICES 

CEMENT,  LIME  AND  BRICK 

Cement — Common,  $2.35  per  bbl.  f.o.b.  warehouse; 
Keens  cement,  $32  per  ton,  sacks  extra;  line 
white.  $7.50  per  bbl.  of  300  lbs.;  superfine, 
white,  $9.50  f.o.b.  Vancouver;  white  Portland 
cement,  $8  per  bbl.  of  380  lbs.,  sacks  10c 
extra,  f.o.b.  Vancouver. 

Lime — $1.35  per  bbl.  f.o.b.  warehouse  or  delivered. 

Brick — Common  red  brick,  $11  f.o.b.  warehouse, 


$10.50  in  car  lots  f.o.b.  Vancouver;  pressed 
red  and  bulf  brick,  $42  at  warehouse,  $40  in 
ear  lots;  white  enamelled  brick.  No.  1  quality 
¥100  to  $120  at  warehouse;  tapestry  brick, 
$00  to  $S0  at  warehouse;  impervious  brick, 
$70  f.o.b.  buildings;  fire  brick,  $35;  fire 
clay,  $12  per  ton. 

CRUSHED  STONE,  SAND  AND  GRAVEL 
Crushed  stone— 2-in..  $1.40;  1  in.,  $1.50;  3/8-in.. 

$1.50,  all  f.o.b.  scows. 
Sand — Brick  and  plaster   sand   00c   per   cu.  yd 

f.o.b.  bunkers. 
Gravel — $1.40    per    yard  delivered. 

LUMBER   (BUILDING  MATERIAL) 
Vancouver  prices  f.o.b.  mills: 

Timber  (B.C.  fr.) — all  sizes  up  to  12  x  12,  $10 
to  $12;  up  to  14  x  14,  $11  to  $13;  sizes  from 
16  x  16  to  20,  8  x  20,  $13  to  $15  squares. 

Common  fir,  cedar,  hemlock  and  spruce — small 
dimensions,  up  to  20  feet,  $12;  22  to  32  feet, 
$14;  boards  and  shiplap,  $12;  No.  1  and  2 
edge  grain  flooring,  ceiling  and  siding,  $30; 
No.  1  and  2  flat  grain  flooring,  ceiling  and 
siding,  $25;  No.  1  XXX.  B.  C.  shingles, 
$2.10;    fir   lath.  $2. 

STEEL  AND  IRON 
Vancouver  prices  f.o.b.  warehouse; 
Steel — (round     and     square     bars)     $2.65  base; 
twisted  and  deformed,  $2.90;   structural  sec- 
tions $3.25  to  $3.75. 
Galvanized  iron — 28  gauge,  $4.85  per  100  lbs. 


Corrugated  iron— 26  gauge,  6,  7  and  8  ft.  sheets 
$4.20,  9  and  10  ft.  sheets,  $4.35  per  square. 
Black  steel  sheets,  24  gauge,  $3.10  per  100 
lbs. 

Steel  channels  and  beams,  angles  and  plates — 
$3.25  to  $3.75  per  100  lbs.,  depending  on 
size,  quantity  and  specifications. 

SEWER  PIPE 
Sewer  pipe — Vancouver  prices,  f.o.b.  warehouse, 
4-in.,  13c.  per  ft.;  6-in.  25c.  ft.;  8-in.,  30c. 
ft.;  10-in.,  40c.  ft.;  12-in.,  40c.  ft.;  15-in., 
$1.05  ft.;  18-in.,  $1.25  ft.;  20-in.,  $1.50  ft.; 
24-in.,  $2.25;  all  less  40  per  cent. 

SUNDRIES 

Hard  wall  plaster— $13.50  to  $15.00,  in  cai  lots 

f.o.b.  Vancouver,  bags  extra. 
Hydrated  lime — $14  in  car  lots. 
Plaster  of  Paris — Hammer  brand,  $4  per  bbl. 
Welsh  slate— $12.00  to  $12.50  per  square,  f.o.b. 

Vancouver. 

Rope — Manilla,  full  coil,  15j^c  basis;  2nd  grade, 
H'/2c  basis:  sisal  rope,  llj^c  basis. 

PAINTS  AND  OILS 
Mixed  paint — per  gal.  $2.50. 

White  leqd— ground  in  oil,  $10.25  per  100  lbs. 

Boiled  linseed  oil — in  bbls.,  82c.  per  gal.  of  9  lbs. 

Raw  linseed  oil — in  bbls.,  SOc.  per  gal. ;  red  lead, 
dry,  $8.00  to  $9.50  per  100  lbs.;  putty  in 
bulk,  bbls.  3c ;  putty  in  25-lb.  tins,  4c. ;  tur- 
pentine in  bbls.,  90c. 


The 

Crossley  Line  of 
Clayworking 

Machinery 
Leads  the  Field 


The  illustration  shows  a  new  type  of  Jigger 
for  making  articles  of  clay  formed  by  means 
of  a  profile  or  tool  operated  by  a  pull-down. 
Stands  3  feet  high  and  has  a  speed  of  250 
revolutions  per  minute.  We  can  furnish 
any  style  or  shape  of  head  to  make  any 
desired  articles. 

We  manufacture  Modern  Machinery 
for  every  branch  of  the  Clay- 
working  Industry. 


Write  for  180  page  catalogue  containing  full  data. 

THE  CROSSLEY  MACHINE  CO. 

TRENTON,  NEW  JERSEY,  U.S.A. 
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Goold,  Shapley  &  Muir  Co. 


Limited 


Brantford        Winnipeg       Regina  Calgary 


Towers 
and  Tanks 
for  all  pur- 
poses. 

Concrete 
Mixers 

Gas  and 
Gasoline 
Engines 

Hoists 

Windmills 


Water    supply    outfits    of  every 
description. 

CORRESPONDENCE  SOLICITED 


Iron  Fences 

Hvery  conceivable  style   and  design 
in  ornamental  iron  fence  work  can  he 
faithfully  carried  out  by  us. 
Send  in  your  specifications   and  tfet 
our  quotations. 

Wc  also  speciali/.e  in  iron  stair  work. 

«*«  GEO.  B.  MEADOWS 

Toronto   Wire  Iron  unci   Itrass  Works  Co.,  Limited 
Mendows  Block,  Wellington  St  W 
TORONTO,  OUT 


*a  \  (ti,« .1 x 1.1 .1.1  * *.» i  .1  1.1.1  .1.1 .1.1.1.1*. 1.1.1.1.1  .i.i.ir I 


aiewatsi": 


Use  British  Goods — Support  the  Empire! 

Every  foreigner  who  sells  you  goods  that  you  could 
buy  in  the  Empire  is  taking  just  that  much  money  away 
to  build  up  foreign  industries  and  keep  foreign  work- 
men employed. 

Keep  the  money  at  home  where  it  will  circulate 
back  to  you.  Especially  when  you  can  get  equal  or 
better  values  at  home.  The  "Metallic"  line  of  building 
materials  is  splendid  value  and  its  British-made  through 
and  through. 

The  "Metallic"  line  includes  "Empire"  Corrugated 
Iron;  "Eastlake"  Steel  Shingles;  Steel  Siding,  Ceiling 
and  Wall  Plates;  "Hayes"  Patent  Lath;  Skylights; 
Ventilators ;  Galvanized  or  Copper  Cornices;  Fire  proof 
Poors  and  Windows;  Well  Curbing;  Culverts;  Con- 
ductor Pipe  and  Eave-Troughs. 

Write  today  for  illustrated  catalogues  and  price  lists. 
N.  B.    No  "Keystone"  or  other  foreign-made  sheets  used. 

Metallic  Roofing  Co.,  Ltd. 

Manufacturers — Toronto  &  Winnipeg 


McKinnon  Electric-Welded  Chain 


has  a  25%  factor  of  safety  over 
the  same  size  of  any  other  make. 
A  swell  of  25%  added  material  at 
the  weld  makes  thai  point  the 
strongest  part  of  the  link. 


Guaranteed  to  pull  still  before 
breaking  and  not  to  break  at  weld. 

Sizes  3  16"  to  3/4"  inclusive. 
Made  in  Canada  by 

McKinnon  Chain  Company 

St.  Catharines,  Ont. 


Block  Stone,  Dimensions,  Random,  Head  Sills,  Shoddy,  Stone  Sawing 

Sackville  Freestone  Co.,  Limited,  Sackville,  N.  B, 


WRTTF,  US  FOR  QUOTATIONS 


Turbine 
Pumps 

Electric  and  Steam 

Water  Works 
Factory  and 
Fire  Services 


Humphrey  Gas 
Pumps 


Any  capacity  or  pressure 


Lachine  Water  Work* 
Three  million  gallon*,  eighty  pound*  domestic,  160  lb*,  fire. 


THE  JOHN  McDOUGALL 
CALEDONIAN  IRON  WORKS  CO.,  LIMITED 

Works:   Seigneurs  &  William  Sts.,  Montreal. 
Manufacturers  of  Boilers,  Castings,  Condensers,  Elevators,   Engines,    Filters,   Forgings,  Hydraulic 
Machinery,    Pumps,   centrifugal   and    reciprocating.  Steam  Turbines,  Tanks,  Water  Wheels,  Water 

Works  Plants. 
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Use  UNIVERSAL  CLAMPS 

to  convert   any  round   rod  into  a  bolt 


Long  bolts — removable  bolts — bolts  extending  through  timber  and 
poured  concrete — these  are  best  for  form  work. 

The  Universal  Form  Clamp  converts  round  rods  of  any  size  into 
threaded  bolts  with  removable  heads  and  adjustable  nuts. 

Fig.  1 ,  in  the  column  at  the  left,  shows  the  clamp. 

Fig.  2,  shows  the  cross-section  of  the  clamp,  with  the  oval  hole. 

Fig.  3,  is  a  longitudinal  section,  showing  the  clamp  secured  on  the  rod  by  the  upset  shoulder  and  the  screw. 
In  operation,  rods  are  passed  through  holes  in  forms.    On  one  end  of  each  rod  a  clamp  is  placed  and 
screwed  down. 

Fig.  4,  shows  the  tightening  wrench  which  is  slipped  over  the  opposite  end  of  the  rod,  after  another  clamp 
has  been  put  in  place.  The  wrench  locks  to  the  rod  with  the  cam  (A).  Turning  the  handle  (B)  slides  the 
loose  clamp  along  the  rod,  against  the  form  until  the  adjustment  is  exact.  Then  the  clamp  screws  tightened 
actually  making  a  kink  in  the  rod.  When  the  wrench  is  removed,  you  have  a  long  bolt  securely  holding  forms 
together.    The  rod  will  break  before  the  cl<»mp  will  come  off  either  end. 

Fig.  5,  shows  the  rod-puller  used  in  withdrawing  rods  when  forms  are  wrecked.    The  clamps  are 
loosened  and  the  rods  are  easily  removed. 

One  Clamp  for  walls,  columns  and  soffits  ^  1^  &^yoS^i™ 

and  various  lengths  of  steel  rods,  forms  may  be  held  rigidly  in  place  during  the  entire  process  of 
building. 

Write  for  circulars  and  prices.    We'll  (-end  a  sample  clamp  for  10c.  to  pay  postage  and  packing. 


Universal  Form  Clamp  Co. 

Sole  Representatives  for  Ontario  and  Eastern  Canada: 

Railway   Contractors    Supply  Company 

504  Standard  Bank  Bldg.,  Toronto 

Montreal  representatives— Ramsey  &  Kelly,  511  Quebec  Bank  Bldg 


For  Surface 

Treatment  of 
Roads  the 

TAROADS 

patent  Machines  are 
far  in  advance  of  any 
other  1  ar  Spraying 
apparatus  on  the  mar- 
ket for 

Efficiency 

and 

Expedition 

(penetration  assured.) 
They  are  capable  of 

noi  m.F  the  out- 
put of  all  other  ma- 
chines. 

Write  for  illustrated 

I Olders. 

E  v<V/v//tv 
SO  LICIT  HP 


Ci»blo«  | 
TAROADS    •  LONDON 


TAROADS   SYNDICATE,  LTD. 


3  VICTORIA  STREET 

WESTMINSTER,  LONDON,  Knit. 
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INDUSTRIAL  LOCOMOTIVES 


The  designs  of  our  small  locomotives 
are  the  result  of  wide  experience. 

All  details  are  accurately  finished  to 
standard  gauges  and  are  absolutely  inter- 
changeable on  all  locomotives  of  the 
same  class  and  size. 

This  cuts  out  long  delays  when  parts 
wear  out,  as  parts  liable  to  wearj  can  be 
kept  on  hand  or  shipped  promptly  from 
our  works. 

MONTREAL  LOCOMOTIVE  WORKS,  LIMITED 

DOMINION  EXPRESS  BUILDING.  MONTREAL.  CANADA 


Screened 

Sand 


and 


Gravel 


Largest  Producers,  Noted 
for  Prompt  Shipment, 

York  Sand  &  Gravel,  Limited 

Tel.  B«*d>  233        Ea*t  Toronto 


Architects,  Owners  and  Contractors 
prefer  a  uniform  plaster  guaranteed 
by  the  maker. 

Anchor 
Hardwall  Plaster 

Is  made  to  precise  formulae  by  weight 
and  mixed  by  machinery.  No  guess 
work.  No  unreliable  labor.  It  sets 
quickly  and  hard,  works  easily  and 
covers  large  area.  No  frost  troubles. 
No  cracking. 

Put  up  in  bags  ready  for  immediate 
use  by  mixing  with  water  only. 

Write  or  call  for  prices  and  booklet. 

Alabastine  Hardmortar,  Ltd. 

Works       136  Esplanade  East,  Toronto 


EAST  TORONTO 


Phone  Main  6088 


CONCENTRATE 
Your  Builders  Supply  Orders. 

Smyth  &  Ryan 

SERVICE 

means  prompt  delivery  and  high  grade 
materials  at  standard  prices. 


WE  CAN  SUPPLY  YOU  WITH  EVERY- 
THING THAT  GOES  INTO  YOUR 
BUILDING,  EXCEPT  THE  IRON 
AND  LUMBER 

Toronto  Agents  for 

OWEN  SOUND 
CRUSHED  STONE 

Deliveries— G.T.R.  and  C.P.R. 

Special   Attention  to  Sand    and  Gravel 
Orders 


1327  Bloor  West 
53  Merton  St. 
Nights  and  Sundays 


Phone 


June.  828  and  829 
North  4751 
June.  3333 
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Canadian  Plant 

Chicago  Bridge  &  Iron  Works, 


BRIDGEBURG, 
ONTARIO 


Our  Specialty  is  the  Design,  Manufacture  and  Erection  of  ELEVATED 
STEEL  TANKS  for  Municipal,  Railroad  and  Factory  Service. 

We  also  design,  manufacture  and  construct  Oil  Tanks,  Coaling  Sta- 
tions,   Bridges,  Turntables,   Building  and    Structural  Material. 


WRITB  TO-DAY  FOR  CANADIAN  ILLUSTRATED  CATALOOVE  NO.  IS 


OFFICES 


Built  for  CP. R.  Montreal 


Bridgeburg,  Ont.,  130  Janet  St. 
Chicaeo,  111.,  1360  W.  105th  St. 
New  York,  30  Church  St. 


SHOPS 


Bridgeburg,  Ont. 
Chicago,  111. 
Greenville,  Pa. 


A  STEAM  SEPARATOR 

of  the  receiver  type  is  a  difficult  piece  of  plate  work  to 
make  absolutely  and  permanently  tight.  That  is  the 
reason  why  we  developed  our  Welded  Separator — not 
a  single  rivet  in  its  construction,  every  joint  and  seam 
being  a  perfect  weld.  The  shell  is  lap  welded,  the 
heads  are  set  in  by  our  patented  Line  Weld  method 
and  the  necks  are  attached  by  our  patented  Interlock 
method. 

PITTSBURGH  VALVE, 
FOUNDRY  &  CONSTRUCTION  CO. 
PITTSBURGH,  PA. 

AT  WOOD  ATWOOD 

ENGINEERS    FOUNDERS  MACHINISTS 

Represented   by  W.  M.  Campbell.  25  tl  owland  Ave.,  Toronto,  Can. 


ORNAMENTAL/- 

WORK 

WIRE  CLOTH  V 

WIRE  GOODS 


Concrete  Bonding 
Elevator 
Overhead  Cunrds 

Knqulrlct  nollcltcd. 
CANADA     WIRK    &  IRON 

GOODS  <  o  ,  Hamilton 


Water  Purification 
RANSOME 

Drifting  Sand  Filters 

THIS  system  has  been  accepted  by 
the  City  of  Toronto  after  a  thor- 
ough test,  and  a  plant  having  a 
daily  capacity  of  60  million  imperial 
gallons  is  now  under  construction.  The 
niters  can  be  installed  in  either  the 
gravity  or  pressure  systems. 

Designs  and  estimates  furnished  on  ap- 
plication. 

John  verMehr  Engineering  Co. 

Limited 

154  Simcoe  Street,  Toronto 


J.  &  J.  Taylor 

Toronto  Safe  Works 

Established  1855  TORONTO 

liimichf*  :  Vancouver  and  Winn>|ieir 
 rtVr.t  ml 
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PURE  WATER 

It  is  easy   to  obtain  with  our  plants 
and  apparatus 

We  design  and  contract  for  com- 
plete municipal  filtration  plants 
of  any  capacity. 

We  supply  and  install  apparatus 
for  sterilizing  water  supplies  by 
the  application  of  calcium  hy- 
pochlorite. 

Literature,  Sketches,  Estimates  and  Recom- 
mendation* Supplied  on  Request 

American  Water  Softener  Co. 

1001  Chestnut  St.,  PHILADELPHIA,  Pa. 

We  have  no  affiliation!  or  working  acquirements  with  any 
ot  our  competitors. 


S.  M.  Underhill's  Bungalow,  Stained  with  Cabot's  Creosote  Stains 
and  lined  with  Cabot's  Quilt.     Designed  and  built  by 
Tracy  L.  Freeman,  Nyack,  N.  Y. 
"Cabot's  Stains  are  the  only  Stains  I  use  when  I  get  up  the 
specifications,  and  if  I  build   where  other's  specifications  call  for 
other  stains  I  try  and  get  them  over  to  Cabot's_  for  I  know  the 
results  are  better  for  all  concerned."     TRACY  L  FREEMAN 

THE  ONLY  REAL  STAINS 

If  you  have  only  seen  the  crude  and  tawdry  colors  of  the  thinned- 
paint  imitations  of 

CABOT'S  SHINGLE  STAINS 

you  have  no  idea  ol  the  beautiful  coloring  effects  of  the  true  Stains. 
They  are  soft  and  deep,  like  velvet,  but  transparent,  bringing  out 
the  beauty  of  the  wood  grain.  Half  as  expensive  as  paint,  twice 
as  handsome,  and  the  only  Stains  made  of  Creosote,  "the  best 
wood  pieservative  known." 

Cold-Proof,  Heat-Proof ,  Sound  Proof,  40 
Times   Warmer  than  Common  Papers. 
Send  for  samples  and  full  Information. 

SAMUFI      TAROT     Inr  Sole  Manufacturers 

OAWULL  inc.,   BOSTON,  MASS.,  U.S.A. 

Canadian  Agents: 

A.  Muirhead  Co.,  Toronto.  Seymour  &  Co.,  Montreal. 

Henry  Uarling,  Vancouver.  Can.  Equipment  &  Supply  Co., 

Saskatchewan  Supply  Co..  Sask-  Calgarv    and  Edmonton 

atoon.  F.  A.  Gillis  &  Company.  Halifax 

Braid   &  McCurdy,  Winnipeg.  and  Sydney. 


CABOT'S  "QUILT" 


N°I0 

Canadian  Mortgage 
Building. 


WmWmm 
'111  111 


Steel 
Collapsible 
Gates 

We  make  a  specialty  of  all  types  of 
Collapsible  Gates  for  Main  En- 
trances, Store  Fronts,  Ele- 
vator Openings,  etc. 


ILLUSTRATIONS  AND  PRICES  GLADLY  GIVEN 


Aikenhead  Architectural  Metal  Works 

364-370  Richmond  Street  W.,  Toronto,  Ont. 
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Sand,  Gravel  and  Crushed  Stone 

Lime  Fire  Clay 

Cement  Fire  Brick 

Plaster  Sewer  Pipe 

Hair  Weeping  Tile 

Building  Stone 
Our  prices  are  right  and  our  service  good. 

Britnell  &  Co.,  Limited 

C.P.R.  Crossing,  Yonge  St.,  North  Toronto 

Phones,   Office  North  {  ^*      Evenings,  North  aio7 


Tenders 


A  few  dollars  spent  in  advertising 
your  proposals  in  the 

Contract  Record 

and  Engineering  Review 

would  result  in  additional  competition, 
which  might  save  your  city  or  town  or 
your  client  many   hundreds  of  dollars. 


SEWERS 

Constructed  from 

Reinforced  Concrete  Pipe 

may  be  well  and  economically 
built  in  winter  months  with 
unskilled  labor,  when  first 
quality  mature  pipe  is  pro- 
curable. 

We  have  it  in  sizes  up  to  48' 

"Better  good  pipe  at  a  fair 
price  than  poor  pipe 
at  any  price.  " 

Illustration  — A  line  of  42  in.  pipe  In  a  trench  ready  for  hack-filling. 

Dominion  Concrete  Co. 

Limited 

KEMPTVILLE        -  ONTARIO 


Let  us  quote  you  on 

"DeLAVAL"  Turbine  or   Motor  Driven 

Pumps,  etc. 
"FULTON"  Stokers. 

"WEBER"  Reinforced  Concrete  Chimneys. 
"DECARIE"  Garb  age  Incinerators. 
Sewage  Disposal  Apparatus 

E.  LAURIE  COMPANY 

243  Bleury  Street,  Montreal 


BITUNAMEL 

Unsurpassed  for  waterproofing  foundations  and  prevent- 
ing rust  and  corrosion  on  exposed  iron 
and  metal  work. 

W  RITE  FOR  SAMPLE 

The  Ault  &  Wiborg  Co.  of  Canada 
Ltd.,  Varnish  Works 


Montreal 


TORONTO 


Winnipeg 
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Canada  Wire  &  Cable  Co.,  Limited 

Head  Office  and  Work.,  TORONTO 

Bare  and  Insulated  Electrical  Wires 

for  all  purposes. 
Electric  Railway  Trolley  Wire  and 

Feeder  Cable. 

Salos  Ortloes  anil  Branch  Warehouses: 
401  Lake  of  the  Wood*  Building,  MONTREAL. 
150  Princess  Street,  WINNIPEG. 
Macdonald  Marpole  Co.,  Ltd.,  427  Seymour  St., 
VANCOUVER. 

Prompt  shipments  from  Factory  or  nearest  wa>  ehouse. 


ROCALITE 

The  Ready  Mixed 

Hard  Wall  Plaster 


Manufactured  by 


Alex.  Bremner 


100  Bleury  Street 


Limited 


MONTREAL 


MADE  IN  CANADA 


Air  Purifiers  —  Coolers  and 
Humidifiers 

embody  constructional  features  which  warrant  the  ser- 
ious investigation  of  every  Architect,  Engineer  and 
Contractor. 

The  Sirocco  machines  are  designed  to  handle  the 
greatest  amount  of  air  with  the  least  resistance,  hence 
power  for  operation  is  held  down  to  the  minimum. 

The  spray  heads  are  of  the  flushing  type,  all  flushing  simultaneously  by  merely 
turning  a  three-way  cock  located  on  the  outside. 

All  seams  are  double  riveted  and  sweat  soldered  which  absolutely  prevent  leaks. 
They  are  now  operating  successfully  in  Hospitals — Department  Stores  and 
other  buildings  where  the  highest  standard  of  atmospheric  conditions  are  demanded 

Our  Engineering  Department  will  gladly  co-operate  with  you  in  the  selection 
of  the  proper  size  and  arrangement  for  any  proposition  under  consideration. 

Prompt  and  careful  attention  will  be  given  your  inquiries 

Sales  Engineers :               r\                          (Tm                    >\  Salts  Engineers: 

A.  M.  NICHOL                (>NADIAN    W*l2gCV    (  QMPANV  CLARK  T.MORSE 

301  McGill  Blde.,                                         ^  llM,Tt°  43  Victoria  St. 

Montreal                                       WINDSOR.    ONTARIO.  Toronto 


IB 


Residence  *nd  Apartment 

DUMBWAITERS 

"Chelsea"  Dumbwaiters  are  quickly  and 
easily  operated,  practically  noiseless  and 
run  without  friction  or  jar. 

Write  our  agents  for  Information. 

Chelsea  Elevator  Co.,  New  York 

Agents 

Hardware  Co.  of  Toronto 


No.  3  Plain  Sheave 
Dumb  Walter. 
50  to  150  lbs.  capacity. 


26  ADELAIDE  ST.  W. 


Limited 


Air  Compressors 

of  Belliss  Make  have  gained  their  reputation  for 


Simplicity  of  Design 
Compact  Design 
Continuous  Operation 


Noiseless  Running 
Low  Oil  Consumption 
Overall  Efficiency 


Messrs.  Belliss  &  Morcom,  Ltd. 

BIRMINGHAM,  ENGLAND 

Laurie  &  Lamb 

Board  of  Trade  Building,  MONTREAL 


Agents 
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The  Canada  Iron  Corporation,  Limited 

Head  Office 

Mark  Fisher  Building 
MONTREAL 


Iron  Ore,  Pig  Iron,  Car  Wheels,  Cast  Iron  Water  and  Gas  Pipe,  Specials,  Valves,  Hydrants, 
etc.,  Casting's  of  all  kinds,  Mooring*  Bollards  for  both  Concrete  and  Wooden  Docks, 
 Hoisting  Machinery.  


We  are  now  in  a  position  to  offer 

"Queenston  Blue"  Limestone 

in  Sawn  Slabs 

as  well  as  Rough  Quarried  Blocks,  Dimension 
Blocks  and  all  forms  of  Cut  Stone  such  as  Sills, 
Lintels,  Steps,  etc. 

The  Queenston  Quarry  Co.,  Ltd. 

ST.  DAVIDS,  ONT. 


Crushed  and  Rubble  Stone 

Our  quarry  has  a  capacity  of  300  tons  per  day,  and  with 
excellent  shipping  facilities  we  can  supply  your  require- 
ments in  all  sizes  of  this  stone  on  shortest  notice. 

HUMBER  BRICK  YARDS 
Lime,  Sewer  Pipe  and   Fire  Brick 

JOHN  MALONEY 

Cor.  Queen  and  Dufferin  Sts.,  TORONTO 

Office  Phone  Park.  64  Residence  Phone  Junct.  3429 


Cawthka  Mulock,  President  -  -  Gordon  F.  Pkkry,  General  Manager 

NATIONAL   IRON   WORKS,  Limited 

LAROMT    MANUFAC Tl'KKKS   IN   CANADA  OF 


every  size  for  Water,  Gaa,  Culvert  or  Sewer,  Carried   in  Stock 

Lake  or  Rail  Shipments  Offiees,  Works  and  Docks,  TORONTO 


STEAM  and  AIR  ENGINES,  HOISTING  EN- 
GINES, STEAM  CRANE  HOISTS,  MOTOR 
CRABS,  SWINGING  ENGINES,  DRILL 
HOISTS,  SPUD  HOISTS,  MARINE 
MACHINERY 


Motor  Crab 


Dake 
Engine  Co. 

Grand  Haven, 
Mich. 


Swinging 


"Galvaduct"  and  "Loricated" 

Conduits 

for  Interior  Construction 

Conduits  Company,  Limited 

Sol*  Manufacturers  under  Canadian  and  U.S.  Letters  Patent 

Toronto       -  Canada 


Bo 
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Rock  Crushers 
of  All  Capacities 


FRONT  VIEW  OF  JAW  CRUSHER- Recently  sold  to  a  stone  company. 


Overall  Dimensions  of  this  Crusher — length  29  ft.  9^  in.,  breadth  16  ft.  5  13/16  in., 
height  17  ft.  3  in.     Approximate  weight  510,000  lbs.     Receiving  opening  66  in 
by  84  in.     Product  about  300  tons  per  hour  with  4  7/8  in.  opening  between  jaws 
increased  20  per  cent,  by  opening  machine  to  6  in.     Horse  power  200  to  250. 

CANADIAN  ALLIS  -  CHALMERS,  LIMITED 

Heat.  Office:  TORONTO.   District  Sai  f.s  Offices:  MONTREAL,    HALIFAX,  OTTAWA,  COBALT,   PORCUPINE.   FORT  WILLIAM, 
Wl.V.VIPEG,    REGINA,    SASKATOON,  CALGARY,    EDMONTON,   NELSON,    VANCOUVER,   VICTORIA,   PRINCE  RUPERT 
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The 


HAMILTON  BRIDGE  WORKS  Co 


HAMILTON,  CANADA 


Limited 


STEEL  BRIDGES 


FOR  STEAM  RAILWAYS, 

ELECTRIC  RAILWAYS 

HIGHWAYS.  ETC.,  ETC. 


FOR  FACTORIES,  OFFICES,  WAREHOUSES 
POWER  STATIONS,  MILL  BUILDINGS 
OR  ANY  OTHER  PURPOSES 


AND  BUILDINGS 


ANNUAL  CAPACITY  36,000  TONS,  Shop  "A"  18,000  Tons,  Shop  "B"  6,000  Tons,  Shop  "C"  12,000  Tons 

STEEL  BRIDGES  AND  BUILDINGS 


World's 
Largest 
Chimney 

Radial  Brick  chim- 
neys are  the  only 
type  that  will  not 
deteriorate  from  the 
effect8  of  gaHes  and 
erosion. 

HEINICKE 
CHIMNEYS 

will  he  found  proving 
their  superiority  to 
over  4,000  users  in 
every  part  of  the 
country.  The  day 
of  common  hrick  and 
metal  stacks  is  gone 
— if  you  are  building 
a  chimnev  make  it  a 
HEINICKE 

Writf  tor  rata  log  ut 

H.  R.  HEINICKE,  INC.   New  York,  U.  S.  A. 

Representatives  for  Canada: 
Dartnell   Ltd.,  Montreal,  Que. 


460  leel  •  8  feat  2  in. 


RED  PRESSED  BRICK 
RED  WIRE-CUT  BRICK 
RED  RUFFESTRY  BRICK 
FLASHED  PRESSED  BRICK 
FUSED  PRESSED  BRICK 

We  guarantee  prompt  shipment 
and  satisfactory  delivery. 

Our  hricks  are  good  and  our  prices 
right    write  us  for  quotations 


Russell  Shale  Bricks, Ltd. 


RUSSELL,  ONT. 


A  Scientific  Pavement 


must  b« 

Durable  and  Non-Abt  asi\ c. 
on- Absorbent  and  nearly  Noiseless. 

I  Inaffeeted  by  extremes  of  Temperature 

Sightly  and  Sanitary. 

Easily  Repaired  and  easily  Cleaned. 


met  b 


Asphalt   Block  Pavements 


Srml  (ut  Orviiptui'  I  Itttatmc 


The  Ontario  Asphalt  Block  Company,  Limited 


Windsor,  Ont. 
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BELL  AND  SPIGOT 
STEEL  PIPE 

COATED  AND  WRAPPED 


Made  in  sizes  from  2"  to  10"  inside 
diameter  with  different  thicknesses 
for  varying  pressures. 


PAGE-HERSEY 
Iron,  Tube  &  Lead  Co.,  Limited 

TORONTO,  ONT. 


TRADE 


STANLEY 


MARK 


Stanley's  Gia- 
i  diometer  saves 
much  time  in 
Railway  and 
Drainage 
Works.  Can  be 
divided  to  read 
eitherordinary 
or  percentage 
gradients. 
Illustra  bed 
pamphlet  on 
appli  cation. 


The  Largest  Manufacturers  of  Surveying 
and  Drawing  Instruments  in  the  World. 

Drawing  Office  Stationery  of  all  kinds  sup- 
plied on  the  most  favorable  terms.  A  very 
large  stock  kept. 

Please  send  for  our  catalogue  "K  91"  and  compare  our 
prices  with  those  of  other  fitst-class  makers. 

W.  F.  Stanley  &  Co.,  Limited 

286  High  Holborn,  LONDON,  ENGLAND 


ELEVATED 

STEEL  TANKS 

Hemispherical  and 
Segmental  Bottoms 

Manufactured  at 

Pittsburgh,  Pa. 

Erected  Anywhere 

We  have  special 
designs  for  Mun- 
icipal, Railway 
and  Industrial  ser- 
vice. 


Three  Rivers,  Quebec 
Wuyagamack  Pulp  and  Paper 
Co..  Ltd. 

50,000  gallons.  149  feet  to  top 
120,000      "         100  feet  to  top 


Catalogue  No.  15 
sent  upon  request. 


Pittsburgh-Des  Moines  Steel  Co. 

Pittsburgh.  Pa.  New  York  City  Dallas,  Texas 

945  Curry  Bldg.  42  Church  St.  Praetorian  Bldg. 

San  Francisco,  Cal.,  Monadnock  Bldg. 

Des  Moines  Bridge  and  Iron  Co. 

Des  Moines,  Iowa,  938  Tuttle  Street. 
Canadian  Representatives  :  F.H.  Hopkins  &  Co.,  Montreal,  Que. 


Jas.  Dickson,  Pres. 


Geo.  T.  Dickson,  Vice-Pres 


Dickson  Bridge  Works  Co. 

Campbellford,  Ont. 


Limited 


Bridge  over  Spanish  River  at  Massey,  Ont. 

Steel  Bridges,  Steel  Buildings 
Roof  Trusses 

and  other  Structural  Steel 

Foundry  and  Machine  Shop  in  connection. 
Estimates  on  application 
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Structural  Steel  Work  of  Every  Description 

Fabricated  and  Erected  by 

Toronto  Structural 
Steel  Company,  L  united 

Annual  Capacity — 20,000  Tons 


1J 

Toronto  Plant 


Ask  for  list  of  material  on 
hand  for  immediate  delivery 

Sales  Offices-Atlantic  Ave.,  TORONTO 
TORONTO.  ONT*  °rkS  *  WESTON,  ONT. 


Weston  Plant 


STRUCTURAL  STEEL 
FOR  QUICK  DELIVERY 

We  carry  in  stock  at  Montreal,  8,000  tons  of  Structural 
Shapes  and  are  in  a  position  to  make  quick  ship- 
ment of  either  plain  or  riveted  material  for 

Bridges,  Roof  Trusses,  Columns,  Girders, 
Beams,    Towers  and  Tanks,  Penstock. 

Estimates  furnished  promptly,  Capacity  18,000Tons  Annually. 

Structural  Steel  Co.,  Ltd. 

Main  Office  and  Works,  Montreal 


VANCOUVER  WOOD  PIPE 

&  TANK  CO.,  LTD. 

iFormerly  Municipal  Construction  Co.,  Ltd.) 

■■■■It  - 


Contractors  for  Waterworks  Construction, 
Manufacturers  of  Wire- Wound  Wood  Pipe,  Continuous  Stave 
Pipe,  Tanks,  Silos,  Steam  Casing. 

See  our  new  patented  Wood  Pipe  Coupling    Positively  LEAK  PROOF. 

319  Pender  St. 


VANCOUVER,  B.C. 


Arena,  Woodstock. 


Sales  Offices 
Welland  -  Ontario 

Cabalt  -  Ontario 

7  Bank  Street  Chambers 

Ottawa 
417  New  Birks  Building 
Montreal 


wi. standard  steel 

si ock  CONSTRUCTION  CO. 

Reinforcing  Bar.  LIMITED 

"Self-SenteriDg"  WELLAND       -  CANADA 

Corrugated  MANUFACTURERS  AND  ERECTORS 
Sheeting 

Send  for  Stock  List 


Steel  Buildings  and  Bridges 


ARE  YOU  GOING  TO  BUILD? 

Before  erecting  your  new  building  you  should 
consider  the  possibilities  and  many  advantages 
to  be  gained  by  the  use  of 

"AMERICAN"  Enameled  Brick 

Write  for  catalogue,  also  samples,  miniature  or 
ull  size. 

AMERICAN  ENAMELED  BRICK  &  TILE  COMPANY 

1182   Broadway,    New  York. 


Jamb*  ThoMion,  President. 


J.  U.  Allan,  Vice-I'rendenl. 


Jamrk  A.  Thomson,  Secretary. 


the  CARTSHORE-THOMSON  PIPE  &  FOUNDRY  CO. 

LIMITED 

Manufacturers 

Flexible  and  Flange  Pipe 
Special  Castings  and  all  kinds 

r  3  inches  to  6o  inches  diameter 

of  Wat  erworks  Supplies,  for  \Afater,  Gas,  Culvert  and  Sewer 

HAMILTON.  ONT 
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Civil 

Electrical 
Mechanical 


Directory  of  Engineers 


Contractors 

Special 

Interests 


Chipman  &  Power 

Civil  Engineers 
TORONTO  WINNIPEG 


Willis  Oiipmmn. 


-o    11  Power 


BOWMAN  &  CONNOR 

Municipal  &  Structural  Engineers 
HAVE  REMOVED  TO 

16  King  St.  W.,  Toronto 


R.  S.  &  W.  S.  LEA 

Consulting  Engineers 

Water  Supply  and  Purification,  Sewerage  and 
Sewage  Disposal,  Water  Power  Development. 
Tel.  Long  Distance  Uptown  6740-41 
New  Birks  Building,  MONTREAL 


H.  Grattan  Tyrrell,  c.e. 

Consulting  Engineer,  Chicago,  111. 

Designer  and  Engineer  for  Bridges,  Build- 
ing Frames  and  Other  Structures. 
Industrial  Plants  Designed,  Improvt  d  and 
Remodeled.    Reports  and  Appraisals. 
Special  Attention  to  the  Selection  of 
Economic  Types, 

Author  of  History  of  Bridge  Engineering 
Artistic  Bridge  Design  ;  Concrete  Bridges 
and  Culverts;  Moveable  Bridges  and  Dams: 
Mill  Building  Construction  (1900);  Mill 
Buildings  (1910);  Engineering  of  Shops  and 
Factories. 

Member  of  The  Western  Society  of  Engin- 
eers; The  Society  for  the  Promotion  of 
Engineering  Education, Etc.,  Etc. 


E.  G.  M.  CAPE  &  CO. 

LIMITED 
Engineer*  and  Contractor* 

General  Building  Construction 

Montreal,  P.  Q.  St.  John,  N.B. 


Geo.  M.  Miller  &  Co. 

Architects 

Toronto  General  Trust  Building  TORONTO 


The  John  Gait 
Engineering  Co.  Ltd. 

Consulting,  Civil  and 
Sanitary  Engineers 

General  Municipal  Engineering 


Specialties 


Waterworks,  Sewerage 
and  Electric  Lighting 

Winnipeg    Calgary  Vancouver 


■{ 


John  Haddin 


E.  L.  Miles 


Telephone  Main  2734 

S.  W.  HAMILTON,  B.Sc,  McGill 

Consulting  Engineer  &  Gen.  Contractor 

Reinforced  Concrete,  Water  Works,  Sewers 
Water  Powers,  Structural  Steel,  Bridges, 
Buildings,  &c,  &c. 
226  Coristine  Bids.  MONTREAL 


Robert  W.  Hunt, 
President 
Thos.  C.  Irving,  Jr. 
Vice-  Pres. 


Jas.   W.  Moffat, 
Secretary 

Chas.  C.  Whittier, 
lieas.  &  Man. 


Robert  W.  Hunt  &  Co. 

Limited 

Bureau  of  Inspection 
Tests  and  Consultation 

Head  Office  and  Laboratories 
905   McGill    Bldg.      -      Montreal,  Que. 
Branches 

Traders    Bank    Building,    Toronto,  Ont. 

Standard  Bank  Building,  Vancouver 

Norfolk  House,  Laurence  Pountney  Hill, 
London,  E.C. 


<0ietric] 


Contractink  Engineers 
300  Read  Bldg.  MONTREAL 

Specialists  in  Underground  Piping 

Underground  Conduit  Construction 


REID  &  BROWN 

Manufacturers  of 
GARBAGE  AND  REFUSE  INCINERATORS 
Steel   Beams,   Channels,  Angles, 
Plates,  Column  Sections,  etc., 
Always  in  Stock 


Phone 
Main  904-905 


Office    and  Works: 
62   Esplanade   E.,  Toronto. 


Anglins  Limited 

GENERAL  CONTRACTORS 

65  Victoria  St.  507  Lumsden  Bldg. 
MONTREAL  TORONTO 


GEO.  K.  McDOUGALL 

Consulting  Engineer 

Electric  and  hydraulic  power  stations,  high 
voltage  transmission  lines,  industrial  electrical 
installations,  reports,  specifications,  tests,  etc. 


POWER  BLDG. 


MONTREAL 


H.B.  Pullar,  Assoc.  Am.  Soc.  C.E. 
T.C.  Ford,  Cb.  E.,  A.  M. 

H.  B.  PULLAR  CO. 

ENGINEERING  CHEMISTS 
Pavements,  Roads,  Waterproofing  s,  Floois, 
Sidewalks,  Tars,  Asphalts,  Bitumens,  Oils, 
Paints,  Bituminous  Specialties. 
A  new  plan  for  Efficient  Road  and  Paving  Inspection 
378  Woodward  Ave.,  DETROIT,  MICH. 


STEEL  &  RADIATION  LIMITED 

Products   all    Made    in  Canada 


Toronto, 
Ont. 


Steelcrete 

Concrete 

Reinforcing 


Steelcrete 

Metal 

Lath 


Montreal, 
Que. 


Steelcrett 

Steel 
Lockers 


Crushed 

Roman 

Milton 


Stone 
Stone 
Brick 


T.  A.  Morrison  &  Co.,  204  ^mJJ^P treet 


T||[MM3.  COPYRIGHTS  AJTOS 


STANLEY  LIGHTFOOT 

REG  D  PATENT  SOLICITOR  AND  ATTORNEY 
LUMSDEN   BLDG.(C0J-Yo"qe£)  TORONTO. 
NEW  BOOKLET  O F  COMPLETE  INFORMATION  FREE 

MINTtON    THIO    P„E<)  M  .  3713 


H.  J.  Griswold 


B.  W.  Seton 


Dominion  Engineering 
&  Inspection  Co. 

Inspecting  and  Consulting  Engineers 
Head  Office  and  Laboratories 
318  Lagauchetiere  St.  West, 
MONTREAL 

Toronto  Branch,  24  Adelaide  St.  E. 

Cement  Testing  and  Reinforced 
Concrete  Inspection. 

Mill,  Shop  and  Field 
Inspection  of  Steel  Structures  and 
Bridges. 

Tests  and  Inspection 
of  Iron  and  Steel  Pipe  etc. 
Expert  Examinations  &  Reports. 

Represented  at  New   York,  Pittsburgh, 
and  Chicago ;  Glasgow,  London, 
Liege  and  f-ssen. 
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Neptune  Meter  Co. 

Manufacturers  of  the  well-known 


TRIDENT 

Frost-Proof 
Water 
Meters 

Write  for  Catalogue 


Main  Office  90  West  Street 

New  York  City 


TThe  Canadian  Bridge 
1  Company,  Limited 

WALKER  VILLE,  ONTARIO 
Manufacturers  of 

Steel  Buildings 
Roof  Trusses 

Railway  Highway 
Bridges 

Locomotive  Turn  Tables  and  Structural  Steel  and 
Iron  Work  of  all  descriptions. 
Estimates  furnished  on 
application. 


McGregor  &  Mclntyre 

Limited 

Toronto,  Canada 

— 


OUR  NEW  OFFICE  AND    WORKS  i    1 1 39  SHAW  ST  REET 
Main  Structural  Shop:    130  ft.  i  400  ft. 

Art*  of  Grounds  :    Ten  Acrat 

Capacity:    18.000  Tons  Annually 

We  build  and  creel  all  kinds  of  Structural  Steel  W'orL 
Roof  I  rimes.  Hank  and  Office  Railings,  Stair 
Work,  (  .levator  Grilles,  f  ire  Escapes,  etc. 

Oyer  5.000  Tom  in  Stock  of 

Beams,    Column  Sections,  Angles.  Tees,   Plates,  Rars, 
Checkered   Floor  Plates,  etc. 

TELEPHONES i 

Offira  and  Work.:  HUlcT— I  1  fi  1  4. 1  6  1  5-  I  8  1  6 
Pri.at.  a.ch.n.aronn.clin,,  .11  ,l,„.rtm.nt. 


The  Maritime  Bridge 

Company,  Limited 

Successors  to 

Wm.  P.  McNeil  &  Company,  Limited 

Manufacturers  of 

Bridges    Steel  Buildings 
Roof  Trusses  Turntables 
Towers    Girders  and 
Structural  Steel  Work 

of  all  kinds 

Estimate*  Furnished  Promptly 
Large  Tonnage  of  Platei,  Shapei  and  Bars  in  Stock 

Office  and  Plant,    New  GlaSgOW,  N.  S. 


8o 
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Buffalo  Single  Cylinder 
Double  Acting 
Power  Pump 


Fig.  401 


The  power  pump  illustrated  is  a  distinct  departure 
from  the  older  competing  designs  now  on  the  market. 
It  will  be  noted  that  both  the  suction  and  discharge 
openings  are  above  the  cylinder.  Because  the  suction 
valves  are  above  the  water  piston  the  water  contained 
cannot  leak  out  when  the  pump  is  stopped.  In  other 
words  the  pump  always  stays  primed  and  will  imme- 
diately pick  up  its  suction  after  a  long  period  of  rest 
because  the  cup  leathers  will  not  have  dried  out.  This 
design  is  by  far  the  best  for  handling  water  through 
long  suction  pipes  and  for  the  greatest  convenience  of 
operation.  Two  large  air  chambers  are  provided  di- 
rectly above  the  discharge  valves  where  they  are 
doubly  effective  and  as  they  are  easily  detached  the 
discharge  valves  are  easily  accessible.  The  suction 
valves  are  reached  through  two  cover  plates  both  of 
which  may  be  taken  off  by  removing  one  nut. 

Metal  to  metal  ground  joint  between  head  carrying 
crankshaft  bearing  and  the  main  cylinder  casting,  giv- 
ing absolutely  accurate  alignment. 

Pump  cylinders  are  brasslined,  valves,  valve  seats 
and  gland  are  brass;  piston  rods  are  brass  fitted.  - 

All  bearings  are  lined  with  high  grade  babbitt  and 
provided  with  large  grease  pockets  with  hinged  covers. 

Suction  and  discharge*  openings  are  provided  on 
both  sides  of  the  pump. 

Built  in  sizes  10  to  100  gallons  per  minute. 
Send  for  Circular  No.  255-C12. 

Buffalo  Steam  Pump  Co. 

Buffalo,  N.  Y. 

— Sole  Canadian  Agents — 

Canadian  Buffalo  Forge  Co.,  Limited 
Berlin,  Ontario 

St.  John,  Montreal,  Toronto,  Winnipeg,  Vancouver 


Ornamental 
Lighting  Poles 

During  the  past  few  months  we  have  sup- 
plied ornamental  lighting  standards  for  the 
following  places  : — 

Brantford,  Ontario 

Edmonton,  Alberta 

Windsor,  Ontario 

Outremont,  Quebec 

London.  Ontario 

Orillia,  Ontario 

Listowel,  Ontario 

Peterborough,  Ontario 

Belleville,  Ontario 

Good  public  lighting  is  a  great  asset  to  any 
town  or  city  as  it  contributes  directly  to  its 
growth  and  prosperity. 

We  make  a  specialty  of  this  business,  and 
are  in  a  position  to  supply  you  with  attractive 
designs  at  interesting  prices. 

Write  our  lighting  pole  department  for  full 
information. 

William  Hamilton  Company 

Peterborough,  Ontario 


Do  You  Think 

that  you  can  Afford 

to  pass  us  by  before  getting  our 
prices  on  your  requirements  or  be- 
fore putting  in  your  tenders  on 

Plate  Sheet  Fancy 

or  any  kind  of 

Glazing  Glass 


The 

Consolidated  Plate  Glass  Co. 

of  Canada,  Limited 
TORONTO    MONTREAL  WINNIPEG 
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Seventeen  Car  Loads 

of 

Northern  Electric 

High-Tension,  Lead-Covered,  Paper-Insulated 

Power  Cables 

for  this  single  order. 

Big  business  gravitates  to  those  who  can 
do  big  things  efficiently. 

That's  why  the  largest  users  of  wires  and 
cables  place  their  orders  with  Northern 
Electric  Company,  Limited. 

One  customer  requires  17  carloads  of 
Northern  Electric  Power  cable  like  the  one 
illustrated    for    their  initial  installation. 

It  will  pay  you  to  place  your  orders  with 
tin-  company  that  has  earned  the  confidence 
of  Central  Station  men  and  prominent  en- 
gineers throughout  the  whole  Dominion. 

Northern  Etectrfc  Company 

1  id  41  r  1  f  \  * 


Montreal 
Halifax 
Toron  t  o 


LIMIT  (D 
\\  inni|>('t> 
Ri'tl  11  a 
Calgary 


Ed  in  on  ton 

Vancouver 
Victoria 


Warehouse 
Space  To  Let 

5  Floors  of  This  New- 
Building,  For  Office 
and  Warehouse  Use. 

Adelaide  St.  W.,  Toronto 

This  is  the  most  attractive 
warehouse  building  in  the  city. 
The  exterior,  the  entrances,  the 
elevators,  etc.,  bear  all  the  ear- 
marks of  a  high  class  office 
building. 

Special  Features 

Centrally  located  at  Adelaide 

and  Charlotte  Streets. 
Light  on  four  sides 
Passenger  and  freight  elevator 
Vaults 

One  block  from  four  car  lines 

Floor  area, 6, 300  sq.  feet,  each 
floor. 

For  further  particulars  ask 

Hugh  C.  MacLean,  Limited 

347  Adelaide  St.  West.  Toronto 

Phone  Adelaide  2700 
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>  "DOMINION  WIRE  ROPE" 


MADE  IN  CANADA 

We  Know  Our  Ropes  are  Good — But 
Our  Customers  Say  They 
Are  The  "Best" 

Stocks  Carried  In 
Montreal,  Winnipeg  and  St.  Catharines 

The  DOMINION  WIRE  ROPE  CO.,  Limited,  Montreal 

"MARION" 
Scraper-Bucket  Excavators 


Built  with  Bucket 
Capacities 
Ranging  from 
H  to  6  cubic 
yards  and  Booms 
40  to  115  ft. 
in  length. 


At  present  used 
in  Canada 
on  the 
Welland  Canal 
and 

Halifax  Harbor 
Work 


Railroad  and  Revolving  Steam  Shovels,  Dredges,  Rail- 
road Ditchers,  Log  Loaders,  Ballast  Unloaders  and  all 
kinds  of  Railway,  Contractors'  and  Mining  Supplies. 


F.  H.  HOPKINS  &  CO.,  Montreal 

Branches  :-ST.  CATHARINES,  ONT.      WINNIPEG,  MAN.      VANCOUVER,  B.  C. 


Vol.  28  Toronto,  December  23,  1914  No.  51 


GLASS  BENDERS 

TO  THE  TRADE 


THE  TORONTO  PLATE  GLASS 
IMPORTING  COMPANY  u«,™ 

GLASS   IMPORTERS   AND  MANUFACTURERS 

91-113    DON    ROADWAY,  TORONTO 
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Gyratory 

Crusher 

of  modern  design  and  equipped  with  an  improved 

Water  Cooled  Eccentric  Bearing 

This  type  of  machine  is  made  in  many  sizes 
with  capacities  from  5  to  1000  tons  per  hour 
and  for  any  kind  of  rock. 

We  also  manufacture  a  full  line  of  crushing,  cement  making,  mining, 
hoisting,  power  rock  drilling  and  air  compressing  machinery. 

Write  for  full  particulars 

The  Jenckes  Machine  Company,  Limited 

Sherbrooke    St.  Catharines   Toronto    Montreal    Cobalt    South  Porcupine 

Halifax  Vancouver  and  Nelson 


Sheaves  In  Hard-to-get-at  Places 
Should  be  Equipped  with 


THESE  bushings  are  cast  from  a  carefully  balanced  combination  of  metals,  which 
years  of  experience  and  experiment  have  taught  us  is  best  suited  for  the 
purpose.  They  are  filled  with  a  special  lubricating  compound  which  lasts  as  long 
as  the  bushing  itself  and  keeps  the  sheave  running  smoothly  and  easily  without 
the  slightest  attention. 

Made  by 

American  Hoist  &  Derrick  Co. 

ST.  PAUL,  MINN. 

Sold  by 

General  Supply  Co.  of  Canada,  Limited,  Montreal,  Ottawa,  Toronto. 
Stuart  Machinery  Co.,  Winnipeg,  Man.  Vancouver  Machinery  Depot,  Limited,  Vancouver,  B.  C. 

Gorman,  Clancey  fe?  Grindley,  Edmonton  and  Calgary,  Alta. 
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M1N1QW 


?oated  to* 


28  "Service"  Branches 

Throughout  Canada 

Canadian  Consolidated 
Rubber  Company,  Limited 

Montreal,  P.  Q. 


A  New  Year's  Resolution 

For  You 

"RESOLVED  that,  during  1915  and 
thereafter  I  will  give  preference,  in  my 
purchases  of  rubber  goods  and  all 
other  material,  to  such  as  are  made  in 
Canada. " 


So  far  as  rubber  goods  arc  concerned  you  run  no  risk  in 
making  this  patriotic  resolution,  as  we  manufacture  a  com- 
plete line  and  the  price,  quality  and  style  arc  right. 

\\  hen  in  the  market  for  tires,  hose,  belting,  packing,  etc., 
let  us  show  VOU  w  hat  we  can  do. 


It  is  our  desire  to  serve  you. 


DOMINION 


Canadian  Consolidated 
Rubber  Company,  Limited 

Montreal,  P.  Q. 

28  "Service"  Branches 

Throughout  Canada 


C'ATED  tO 
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Union 
Pile  Hammers 

Strike  such  rapid  blows  that  the 
pile  is  continually  sinking  until 
the  hammer  is  removed,  over- 
coming the  inertia  and  initial 
friction  at  every  drop  caused  by 
a  Drop  Hammer. 


The  Union  Pile  Driving  Hammer 

Double  Acting — Rapid  Stroke 
will  solve  your  driving  prob- 
lems. Economical  and  easy 
to  run. 


1 2  ton  Mammoth 
down  to  135  lb. 
Midget. 


One  of  the  ten  sizes 
will  fit  your  job  and  save  you  money 


CATALOGUE  ON  REQUEST 


Mussens  Limited 

MONTREAL,  318  St.  James  Street  TORONTO,  155  WestRichmond  St.  COBALT,  Opp.  Right  of  Way  Mine 

WINNIPEG,  259-261  Stanley  Street  CALGARY,  10th  Ave.  and3rdSt.  East  VANCOUVER,  101  Water  St. 

QUEBEC,  142  Peter  St.  HALIFAX,  78  Granville  St. 
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2,000  CP. 

For  About  Five  Cents  Per  Hour 


The 
Carbic 
Light 


is  the  Cheapest, 
Simplest,  Most 
Efficient  Light. 

No  Waste 


The 

Carbic 
Light 


is  absolutely 
Non -explosive. 
Invaluable  for 
Night  Work, 
Tunnel  and 
French   \\  <  >rk. 


CARRIED  IN  STOCK 


Mussens  Limited 

MONTREAL  318  St.  Jiimet  Street  TORONTO,  1 55  Wett  Richmond  St.  COBALT,  Opp.  Right  of  Way  Mine 

WINNIPEG.  259-261  Stanley  Street  CAI.C.ARY,  10th  Ave.  and  .5r<l  Si    l.a.t  VANCOUVER,  101  Water  St. 

QUEBEC.  142  Peter  St.  HALIFAX,  78  Granville  St. 


o 
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The  following  regulations  apply  to  all  advertisers:— Eighth  page,  two  headings; 
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Adamantine  Steel 

11  tilt  hon  &  Steel  Foundries 


Air  Compressors 

Canadian  Allis  Chalmers,  Limited 
Can.  Ingeisoll-Rand  Co.,  Ltd. 
Jenckes   Machine  Company 


Architects 

Weeks.  Arthur  L. 


Architects'  Instruments 

Stanley  Company,  W.  F. 


Architectural  Iron  Work 

Aikenhead     Architectural  Iron 

Works  .  . 

Canadian  AllisChalmers,  Limited 
Canada  Wire  &  Iron  Goods  Co. 
Dennis  Wire  it  Iron  Works 
McGregor  ft  Mclntyre 
Meadows  Co.,  Geo.  B. 
Steel  ft  Kadiation  Limited 


Architectural  Metal  Works 

Feather  &  Roadhousc 


Architectural  Terra  Cotta 

Northwestern  Tcrra-Cotta  Co. 
Toronto  Plate  Glass  Imp'tg  Co. 


Ash  Hoists 

Gillis  &  Geoghegan 
Herhert  Morris  Crane    &  Hoist 
Company 


Asphalt 

Asphalt  &  Supply  Company 
Aztec  Oil  Asphalt  Company 


Belting 

Can.  Consolidated  Rubher  Co. 
Dominion  Belting  Company 
Goodyear  Tire  &  Rubber  Co. 


Blast  Hole  Drills 

Armstrong  Manufacturing  Co. 
Hopkins  &  Co.,  F.  H. 


Blowers 

Canadian  Buffalo  Forge  Co. 
Canadian  Sirocco  Company 
Can.  Ingersoll-Rand  Co.,  Ltd. 
Sheldons  Limited 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 


Boilers 

Canadian  Allis  Chalmers,  Ltd. 

Beany  &  Sons,  M. 

Boving  Company  of  Canada 

Tnglis  Company,  John 

Jenckes  Machine  Company 

Leonard  &  !:'ons,  E. 

Marsh  &  Henthorn 

McDoueall  Caledonian  Iron  Wks. 

Mussens  Limited 

Rock  &  Prwer  Machinery 

Boxes-Junction 

Standard  Underground  Cable  Co. 
of  Canada  Limited 


Brick 

American  Ename.ied  Brick  Co. 
Bradford  Pressed  Brick  Co. 
Harbour  Brick  Company 
Hydraulic  Press  Brick  Co. 
National  Builders'  Supply  & 

Enamel  Concete  Rrick  Co. 
North -Western  Terra  Cotta  Co. 
Russel  Shale  Bricks 
York  Sandstone  Brick  Co. 


Brick  Coating 

Wadswoitti  llowland  Co. 


Brick  Dryers 

Bechtcis  Limited 
Canadian  Buffalo  Forge  Co. 
Canadian  SirSOCS  Ccmpany 
Sheldons  Limited 

Brick  Machinery  and  Supplies 

Bechtvls  Limited 
Crossley  Machine  Company 
Sheldons  Limited 
Sutclille,  Spcaknian  &  Co. 


Bridges  (Steel) 
Canadian  AllisChalmers,  Ltd. 
Canadian  Bridge  Company 
Chicago  Bridge  &  Iron  Works 
DesMoincs  Bridge  &  Iron  Co. 
Dickson  Bridge  Works 
Dominion  Bridge  Company 
Hamilton   Bridge  Works  Co. 
Mackinnon-Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
National  Bridge  Company 
Pittsburgh-DesMoines  Steel  Co. 
Sarnia   Bridge  Company 
Structural  Steel  Company 
Standard  Steel  Construction  Co. 

Buckets 

American  Hoist  &  Derrick  Co. 
Beatty  &  Sons,  M. 
Browning  Company 
Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 

Manitoba  Bridge  &  Iron  Works 
Mills  Bros. 

Radigan  Company,  John 
Sudbury  Construction  &  Mach- 
inery Company 
Thew  Shovel  Company 


Builders'  Hardware 

Aikenhead  Hardware  Limited 
Can.  Yale  &  Towne.  Limited 
Richards- Wilcox  Canadian  Co. 

Cable 

Canada  Wire  &  Cable  Company 
Dominion  Wire  Rope  Co.,  Ltd. 
Northern  Electric  Company 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 


Casements 

Hope  &  Sons,  Henry 
Trussed  Concrete  Steel  Co. 


Cement 

Britnell  &  Company 
Bremner,  Alex. 
McXally  &  Co.,  W. 
Morrison  &  Co.,  T.  A. 
Ontario    Lime    Co.,  Ltd. 
Smyth  &  Ryan 

Cement  Coating 

Wadsworth  Howland  Co. 

Cement  Mill  Machinery 

Hull  Iron  &  Steel  Foundries 
Jenckes  Machine  Company 
Sutcliffe,  Speakman  &  Co. 

Cement  Tools 

Abram  Cement  Tool  Co. 

Cement  Guns 

Cement  Gun  Company 

Chain 

McKinnon  Chain  Company 
Woodhouse  Chain  Works 


Chain  Blocks 

Can.   Yale  &  Towne  Limited 
Morris  Crane  &  Hoist  Co.,  Her- 
bert 


Chimneys  (Reinforced  Concrete) 
Laurie  Company,  E. 


Coal  Chutes 

Manitoba  Bridge  &  Iron  Works 


Coal  Handling  Apparatus 

American  Hoist  &  Derrick  Co. 
Beatty  &  Sons,  M. 
Browning  Company 
Brown  Hoisting  Machinery  Co. 


Concrete  Form  Clamps 

Railway  Contractors  Supply  Co. 


Concrete  Mixers  and  Appliances 

Badger  Concrete  Mixer  Co. 
Canadian  Allis  Chalmers,  Ltd. 
Goold,  Shapley  &  Muir  Co. 
Hopkins  &  Co.,  F.  H. 
Jaeger  Machine  Company 
Lecky  &  Collis 

London  Concrete  Machinery  Co. 

Marsh  Capron  Company 

Mills  Bros. 

Mussens  Limited 

Rock  &  Power  Machinery 

Sutcliffe,  Speakman  &  Co. 


Contractors 

Anglins  Limited 

Dietrich  Limited 

Eastern  Pipe  Construction  Co. 

Wells  &  Gray 


Contractors'  Plant  &  Supplies 

American  Hoist  &  Derrick  Co. 
Badger  Concrete  Mixer  Co. 
Beatty  &  Sons,  M. 
Browning  Company 
Canadian    AllisChalmers,  Ltd. 
Can.  Billings  &  Spencer 
Canadian  Locomotive  Company 
Central  Locomotive  &  Car  Works 
Dake  Engine  Company 
Dominion  Lime  Company 
Goodwin,  Barsby  &  Co. 
Hamilton  Mfg.  Co.,  Win. 
Hepburn  &  Co.,  J.  T. 
Honig  &  Mock 
Jaeger  Machine  Company 
Jenckes  Machine  Company 
Lecky  &  Collis 
Marsh  &  Henthorn 
McKinnon  Chain  Company 
Mills  Bios. 

Morris  Machine  Works 
Montreal  Locomotive  Works 
Mussens  Limited 
Radigan  Company,  John 
Railway  Contractors  Supply  Co. 
Royce  Limited 

Scliell  Foundry  &  Machine  Co. 
Stinson-Reeb  Builders'  Supply  Co. 
Sudbury    Construction    &  Mach- 
inery Company 


Conduits 

Can.  H.  W.  Johns-Manville  Co. 
Conduits  Co.,  Ltd. 
Orpen   Conduit   Co.,  Ltd. 
Ric-wiL    Underground  Pipe 
Covering  Company 

Contractors'   Flare  Lights 

Sudbury  Construction    &  Mach- 
inery Company 


Conveying  Machinery 
Goodwin,  Barsby  &  Co. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 
Sutcliffe,  Speakman  &  Co. 


Core  Drills 

Can.  Ingersoll-Rand  Co.,  Ltd. 


Corrugated  Iron 

Can.  H.  W.  Johns-Manville  Co. 

Metallic  Rooting  Co. 

Pedlar  People  Limited 

Sarnia  Metal  Products  Company 


Crank  Shafts 

Canadian  Billings  &  Spencer 

Cranes,  Travelling  and  Locomotive 

American  Hoist  &  Derrick  Co 
Beatty  &  Sons,  M. 

Browning  Company 

Brown  Hoisting  Machinery  Co 

Hopkins  &  Co.,  F.  H. 

Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Northern  Crane  Works 
Rock  &  Power  Machinery,  Ltd. 
Roelofson  Elevator  Works 
Royce  Limited 


Creosote  Stains 

Cabot,  Inc.,  Samuel 

Crushed  Stone  and  Granite 

Hagersville  Contracting  Co. 
Ontario   Lime   Co.,  Ltd. 
Rogers  Supply  Company 
Smyth  &  Ryan 


Crushers  (Stone  and  Rock) 

Canadian   AllisChalmers,  Ltd. 
Goodwin,  Barsby  &  Co. 
Hamilton  Mfg.  Co.,  Win. 
Jenckes  Machine  Co. 
Lecky  &  Collis 

London  Concrete  Machinery  Co. 
Mussens  Limited 
Rock  &  Power  Machinery 
Sutcliffe,  Speakman  &  Co. 

Culverts 
Pedlar  People 

Sa  rnia  Metal  Products  Company 


Cupolas  (Foundry) 

Northern  Crane  Works 


Derricks  and  Derrick  Fittings 
Aikenhead  Hardware  Limited 
American  Hoist  &  Derrick  Co. 
Beatty  &  Sons,  M. 
Hepburn,  Tohn  T. 
Hopkins  &  Co.,  F.  H. 


Dredges 

Beatty  &  Sons,  M. 
Browning  Company 
Canadian  Equipment  Co. 
Hopkins  &  Co.,  F.  H. 
Morris  Machine  Works 


Dredging  Chain 

McKinnon  Chain  Company 
Woodhouse  Chain  Works 


Drills 

Canadian    AllisChalmers,  Ltd. 
Canadian    Buffalo    Forge  Co. 
Canadian   Tnsrei  soll-Rand  Co. 
Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 


Drill  Steel  Sharpeners 

Canadian    fngersoll  Rand  Co. 
(Continued  on  page  12) 
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Solid  As  Gibraltar 


THE  SIMPLEX 
MOLDED  PILE 

for  foundations  for  docks,  wharves, 
sea-walls,  etc.,  or  for  foundations 
through  wet  peat,  or  where  very 
soft  conditions  prevail.  The  Stan- 
dard Simplex  form  with  the  Cast 
Iron  Point  is  driven  to  the  required 
penetration  as  in  the  Standard 
System.  A  small  quantity  of  soft 
concrete  is  introduced  through  the 
form,  and  on  this  as  a  bed,  a  mol- 
ded reinforced  concrete  pile  is 
lowered  through  the  form,  which 
is  then,  withdrawn  leaving  the 
molded  pile  in  position. 


Simplex 

Concrete 

Piles 


Because  a  Simplex  reinforced 
concrete  pile  may  be  driven  any  dis- 
tance, it  is  always  possible  to  place 
any  foundation  on  hard  pan  or  even 
bed  rock.  According"  to  the  load 
that  is  to  be  carried  is  determined 
the  number  of  Simplex  piles  that 
must  be  driven.  With  this  accurate 
technical  information  and  the  posi- 
tive knowledge  that  each  pile  is  a 
column  of  rig"id  concrete  resting-  on 
bed  rock  any  foundation  however 
difficult  may  be  made  as  "Solid  as 
the  Rock  of  Gibraltar". 

Statistics  show  that  two-thirds 
of  all  the  made-in-place  concrete 
piles  in  the  world  are  Simplex  piles. 

Write  /ormir  ^6-page  concrete  f>i/nig  book. 


Test  load  of  (iO  tons  placed  on  one 
Simplex  Molded  Inserted  Concrete  Pile. 

Montreal    Harbour  Commissioners' 

Shed.  No.  In  Pier.  Total  settlement 
1  1H  of  an  inch. 


Simplex  Concrete  Piling  Company,  of  Philadelphia 

Canadian  Representatives 

SIMPLEX  CONSTRUCTION 

COMPANY,  LIMITED 

Coristine  Building  MONTREAL 


s 
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The  steel  is  well 
worked  into  the 
smallest  crevices 
of  the  diamond, 
with  a  welding 
heat. 


Cut  Stone 
Contractors 


Save  70 


o 


By  filing  the 
tooth  down,  thus 
the  diamond  will 
be  found  to  re- 
tain its  hold  to 
the  last  shred  of 
steel. 


By  equipping  your  Stone  Saws  with  "ANDERSON  DIAMOND 
TEETH  "  you  are  effecting  a  saving  of  50%  to  70%  as  the  direct 
result  of  the  superiority  of  our  setting. 

In  recent  tests  in  sandstone  (the  hardest  stone  on  diamonds)  our 
patent  teeth  ran  eight  weeks  without  the  loss  of  a  diamond  while  com- 
petitive teeth  in  the  other  blade  of  the  same  machine  lost  30  diamonds  in 
8  days.  We  are  prepared  to  supply  to  you  Anderson's  Diamond  Teeth 
at  prices  varying  according  to  the  nature  of  the  stone  they  are  called  up- 
on to  cut.  Our  latest  achievement  (which  is  a  proved  success)  is  that,  of 
using  up  your  diamonds  to  the  last  shred,  heretofore  small  stones  or  pieces 
have  been  discarded,  we  make  teeth  from  them  at  a  reasonable  figure, 
eliminating  all  waste. 

To  interested  parties  we  will  gladly  furnish  full  information. 

George  Anderson  &  Co. 

of  Canada,  Limited 
MONTREAL 
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Hull  Iron  &  Steel  Foundries,  Limited 

Head  Office  and  Works       -       HULL,  QUEBEC 

Manufacturers  of  Steel  Castings 

Chrome,  Manganese  and  Nickle  Steel  Castings 

Annealed  and  Unannealed 

Repair  parts  for  Stone    Crushing    Plants,  Mining 
Machinery  and  Cement  Mills  our  specialty. 

Machine  Moulded  Gears 

any   size  up  to    18  feet  in  diameter  made  without 
patterns. 

We  solicit  yoin  patronage  and  prompt  attention  will  be  given  to  any  orders. 

BRICK  PLANTS 


Lime- Sand 
Clay,  Slag, 
Clinker, 

&c,  &c. 


Installed 
Complete 
on  Best 
Lines. 


World  Wide  Experience. 

SUTCLIFFE,  SPEAKMAN  &  CO.,  LTD.  LEIGH, 

CABLES    "  Ut.H/at,.,,,  l,-,Kir    CODES    &&Sitf&E&  LANCASHIRE,  ENG. 


IO 
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THE  NORTHWESTERN  TERRA  COTTA 

COMPANY 
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C.  P.  R.  OFFICE  BUILDING 

Darling  &  Pearson,  Architects 


DOMINION  BANK  BUILDING 

Darling  6?  Pearson,  Architects 


Two  prominent  corners  in  Toronto 

The  Terra  Cotta  for  both  buildings  was 
manufactured  and  set  by 

THE  NORTHWESTERN  TERRA  COTTA 

COMPANY 

Chicago       -  Illinois 

Agencies  in  all  the  large  cities  of  Canada. 


THE    CONTRACT  RECORD 


1 1 


The  London 
Concrete  Mixer 

A  TRIUMPH  OF  SCIEN- 
TIFIC PRINCIPLES. 

Once  a  Specialty — now  a  question  of  our 
output  capacity 

Our  factory  is  working  full  time  and  we  intend 
to  work  lull  time,  no  matter  how  long  the  war 
lasts.  Contractors  throughout  Canada  have 
earned  that  it  is  not  necessary  to  go  to  foreign 
countries  for  their  concrete  machinery  and 
London  mixers  are  second  to  no  other  mac  hines 
in  the  world.  Our  prices  are  less  than  those 
asked  by  smaller  concerns,  thanks  to  the  con- 
tractors who  are  patronizing  home  industries  in 
this  time  when  foreign  countries  are  mobil  zing 
their  forces  with  the  intent  to  invade  our  maikets. 

We  are  the  Largest  Manufacturers 
of  Concrete  Machinery  in  Canada 

THE  LONDON  CONCRETE  MACHINERY  CO.,  LTD. 

Head  Office  and  Factory  :    Cabell  St.  and  Kitchener  Ave.,  LONDON,  ONT. 

AGENCIES 


BRANCHES: 

Winnh'EO— 565  Portage  Ave.— W.  H.  Rosevear,  Manager 
Caloakv— 622  9lh  Ave  West— P.  D  McLaren,  Manager. 
ToKo.vro  — 112  York  Street— G.  B.  Olaiul.  Manager. 
HALIFAX— 68  Upper  Water  Street— R.  R.  Power,  Manager. 


Vancouver— B.  C.  Equipment  Co. 

Montreal,  P  Q,— Fos»  &  Hill  Machinery  Co. 

Port  Arthur  and  Fort  William,  Out.— Northern  Agency 

&  Equipment  <  o. 
cjuehec.  < ^ 1 1 ■•.    Mimson  I.itnitce. 
Ottawa— The  General  Supply  Co.,  of  Canada. 


CONTRACTORS'  LOCOMOTIVES 


High  grade  workmanship  and  design,  Mpnrlal  attention  helng  paid  to  t  iiiimy  of  fuel  and  maintenance.     Klfly  your*'  experience  n-  hulldc 

DupllOdtC  part*  carried  In  tloek  for  I  mined  lulu  -diip  nt.    KiiKlne  lull  II  to  ct  go  vet  iiment  reuuhit  lon«  of  the  \  m  Ion-  i'rovlm  cm 

CANADIAN  LOCOMOTIVE  COMPANY,  LIMITED,      KINGSTON,  ONTARIO,  CANADA 

TAYLOR  8c  ARNOLD,  LTD.,  Sales  AKrtus.  MONTREAL  and  WINNIPEG 
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Dump  Cars.  Wheels,  etc. 

Ilechtcls  Limited 
Hopkins  &  Co.,  F.  II. 
Manitoba  Bridge  &  Iron  Works 
Shcldons  Limited 

Dump  Cart*  and  Wagons 

Deere  Plow  Co.,  John  " 


Drying  Apparatus 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 


Electric  Fans 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 


Electric  Air  Rock  Drills 
Canadian  Ingersoll-Rand  Co. 


Electric   Impulse  Clocks 

Gent  &  Company 


Electric  Steel  Castings 

Electric  Steel  &  Metals  Co. 


Electrical  Supplies 

Northern  Electric  Company 


Elevators 

Chelsea  Elevator  Company 
Turnout!  Elevator  Co. 


Enamelled  Brick 

American    Enamelled    Brick  & 
Tile  Company 


Excavators 

Beatty  &  Sons,  M. 
Brown  Moisting  Machinery  Co. 
Canadian  Equipment  Co. 
Hopkins  &  Co.,  F.  H. 


Exhaust  Heads 

Canadian  Buffalo  Forge  Co. 
Shcldons  Limited 


Engines 

Bovine  Company  of  Canada 
Canadian  Buffalo  Forge  Co. 
t  anadian  Sirocco  Company 
Hopkins  &  Co.,  F.  H. 
Inglis  Company,  John 
Jenckes  Machine  Company 
Laurie  &  Lamb 

McDougall  Caledonian  Iron  Wks. 
Mussens  Limited 
Rock  &  Power  Machinery 


Engineers  (Civil  and  Mechanical) 
Bowman  &  Connor 
Cape  Company,  E.  G.  M. 
Chipman  &  Power  ' 
Dominion  Engineering  &  Inspec- 
tion Company 
Farmer,  John  T. 
Gait  Engineering  Co.,  John 
Lea  &  Ferguson 
Mitchell,  C.  H. 
McDougall,  Geo.  K. 
Pullar,  H.  B. 
Tyrrell,  H.  G. 


Expanded  Metal 

Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 


Fans 

Canadian  Sirocco  Company 

Sbeldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 


Fire  Hose 

Can.  Consolidated  Rubber  Co. 


Fuel  Economizers 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Filters 

American  Water  Softener  Co. 


Filtration  Plants 

vcrMhcr  Engineering  Co.,  John 

Fire  Brick 
Smyth  &  Ryan 

Fire  Escapes 

Manitoba  Bridge  &  Iron  Works 
McGregor  &  Mclntyre 


Fireproof  Doors  and  Windows 

Feather  &  Roadhouse 
Hope  &  Sons.  Henry 
Mussens  Limited 
Pedlar  People  Limited 
Steel  &  Radiation  Limited 
Trussed   Concrete  Steel  Co. 

Fuse  (Safety  Blasting) 
Lecky  &  Collis 

Forges 

Canadian  Buffalo  Forge  Co. 

Sheldons  Limited 

Canadian  Sirocco  Company 


Gas  Engines 

Armstrong  Mfg.  Co. 
Goold,  Shapley  &  Muir  Co. 


Gasoline  Engines 

Armstrong  Mfg.  Company 
Goold,  Shapley  &  Muir  Co. 
Mills  Bros. 


Glass 

Consolidated  Glass  Company 
Excelsior  Plate  Glass  Co. 
Luxfer  Prism  Company 
Pilkington  Bros. 

Toronto  Plate  Glass  Imp't'g  Co. 


Hammer  Drills 

Canadian   Ingersoll-Rand  Co. 


High  Pressure  Pipe  Lines 

Boving  Company  of  Canada 
Pittsburgh   Valve,   Foundry  & 
Construction  Company 


Hoisting  Apparatus 

American  Hoist  &  Derrick  Co. 
Beatty  &  Sons,  M. 
Rrowning  Company 
Brown  Hoisting  Machinery  Co. 
Canadian    Allis-Chalmers,  Ltd. 
Canadian   Ingersoll-Rand  Co. 
Jenckes  Machine  Co. 
Lecky  &  Collis 
Marsh  &  Henthorn 
Morris  Hoist  &  Crane  Co.,  Her- 
bert 

Mussens  Limited 

Rock  and  Power  Machinery 

Royce  Limited 

(Continued  on  Page  14) 


"  Takes  Up  Little  Room 
and  Fills  a  Long  Felt  Want " — 

This  is  an  expression  from  a  recent  letter  handed  our  Montreal 
Agents  by  Messrs.  Brown  and  Vallance,  Architects.  It  is  significant 
of  the  general  opinion  of  leading  Architects  throughout  the 
Dominion  as  to  the  advantages  of 


Made 
in 

Canada 


with  compound (jear,vand brake  attachment 


For  hoisting  or  lowering  ash  cans, 
kegs,  barrels,  cakes  of  ice,  etc..  be- 
tween cellar  and  street  level. 

Raises  a  maximum  load  of  500  lbs. 
at  a  speed  of  30  feet  per  minute  by 
hand 

Every  G  &  G  Telescopic  Hoist  is 
subjected  to  a  working  test  before 
being  shipped. 


Does  its  work  economically,  safely, 
quickly. 

Is  opsrated  from  street  level— pro- 
tecting pedestrians  from  open  trap 
and  operator  from  any  danger  of  be- 
ing struck  by  falling  load. 
When  not  in  use  no  part  shows 
above  sidewalk. 

Adaptable  to  any  building  old  or  new. 


A  superior  and  economical 
method  for  Removing  Ashes. 


Write  to  nearest  agent  for 
Illustrated  Booklet  and  Prices 


GILLIS  &  GEOGHEGAN,  Sherbrooke,  Quebec 


Black  Building  Supply  Co  .  Ltd.  B.  &  S.  H  Thomp.on  &  Co.,  Ltd. 

Agents  for  Ontario  Agents  for  Quebec 

Toronto  Montreal 


W.T.Grose  Wm.  N.  O'Neil  Co.,  Ltd. 

Agents  for  Manitoba.  Saskatchewan,  Alberta  Agents  for  British  Columbia 
Winnipeg  Vancouver 
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Warren 

Cast 
Iron 
Pipe 


Your  requirements  can  be  filled 
and  your  specifications  carried  out 
to  the  letter  whether  they  be  for 
standard  or  specials  in  cast  iron 
pipe. 

Large  stocks  always  carried  on  hand. 
Prompt  shipments. 

Warren  Foundry 

and  Machine  Co. 


II  Broadway 


NEW  YORK 


Woodhouse  Chains  for  Contractors 
and  Engineers  have  a  great  record 

Thousands  of  experiments  covering  a 
term  of  many  years,  working  in  rock, 
gravel,  coal  banks  —  in  construction 
work  of  a  hundred  different  sorts — have 
demonstrated  one  great  truth: 

That  Woodhouse  Chains  are  Best 
by  test  and  enduringly  satisfactory 


They're  made  from  specially-rolled, 
douhle-ref ined  iron  of  the  finest  pos- 
sible quality  for  their  special  require- 
ments. They  stand  a  lot  of  terrific 
usage  and  while  they  do  break  and  wear 
out,  the  book  of  costs  shows  that  the 
chain  expense  of  those  who  use  them  is 
lessened  after  Woodhouse  Chains  are 
adopted. 

Send  for  catalogue  and  prices 

Woodhouse  Chain  Co.,  Trenton,  N.  J. 

Specialists  in  Crane,  Cable,  Conveyor,  Dredge,  Steam  Shovel,  Block 
and  other  chains,  standard  measurements  or  made  to  measure. 


Macadam  Roads 


must  be  built 
of  a 

Tough 
^  Stone 


that 
will  cement 

WE  HAVE  IT 


The  Hagersville  Contracting  Company,  Limited 

Hagersville  -  Ont. 
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Hctting  Apparatus 
Canadian  UurTalo  Forge  Co. 
Canadian  Sitocco  Company 
SlicKlons  Limited 
Stui  tcx  jut  Co.,  oi  Can.,  Ltd.,  B.  F. 

Hoists 

Beatty  &  Sons,  M. 
GllUs  &  CicotsneRan 
C.oold.  Sliaplcy  a  Muir  Co. 
Northern  Crane  Works 

Hoisting  Engines 
licatty  &  Sons,  M. 
Canadian  Allis-Chalmers,  Ltd. 
Hopkins  &  Co..  F.  H. 

Hydrants 

Canada  Iron  Corporation 
Gartshore-Tliompson  Pipe  Co. 
Kerr  Engine  Company 

Industrial  Cars 

Hopkins  &  Co.,  F.  H. 

Insulating  Compounds 

Can.  H.  W.  Johns-Manville  Co., 
Ltd. 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Interior  Finish  and  Doors 
Canada  Omce  &  School  Fur.  Co. 
Rhodes  Curry  &  Company 

Jib  Cranes  (all  kinds) 

r.rown  Hoisting  Machinery  Co. 
Mon  is  Crane  &  Hoist  Co.,  Her- 
bert 

Kilns 

Canadian  Buffalo  Forge  Co. 
Sheldons  Limited 
Sturtevant  Co.  of  Can.  Ltd.,  B.  F. 
Canadian  Sirocco  Company 

Kyani?ed  Spruce 

Berlin  Mills  Company 


Lime 

Dominion  Lime  Company 

Jamieson  Lime  Company 

Outaiio  Lime  Company,  Ltd. 
Standard  White  Lime  Co. 

Lighting  and  Pumping  Installations 

Can.  H.  W.  Johns-Manville  Co., 
Limited 


Locomotives 

Roving  Company  of  Canada 
Canadian  Allis-Chalmers,  Ltd. 
Canadian  Locomotive  Company 
Montreal  Locomotive  Works 
Mussens  Limited 


Metal  Lath 

Greening  Wire  Co.,  R. 
Metallic  Roofing  Company 
Noble,  C.  W. 
Pedlar  People  Limited 
Steel  &  Radiation  Ltd. 
Trussed  Concrete  Steel  Co. 


Metallic  Roofing 
Sarnia  Metal  Products  Co. 


Meters,  Electrical 

Canadian  Allis-Chalmers,  Ltd. 
Ferranti   Electrical   Mfg.  Co. 


Mechanical  Draft  Apparatus 

Sturtevant  Co.  of  Can.  Ltd.,  B.  F. 

Meters,  Water 

McDougall  Caledonian  Iron  Wks. 
Neptune  Meter  Co. 


Overhead  Runways 

Brown  Hoisting  Machinery  Co. 
Morris  Crane  &  Hoist  Co.,  Her- 
bert 


Paints  and  Varnishes 
Dominion  Paint  Works 
Hopkins  &  Co.,  F.  H. 


Paving  and  Paving  Materials 

Asphalt  &  Supply  Co. 
Aztec  Oil  Asphalt  Co. 
Bessemer  Limestone  Co. 
liaker  Company,  R.  D. 
Barber  Asphalt  Paving  Co. 
Dunn  Wire-Cut- Lug  Brick  Co. 
Ontario  Asphalt  Block  Co. 
Paterson  Mfg.  Co.,  B. 


Pipe  (Concrete,  Iron  and  Wood) 
American  Spiral   Pipe  Works 
Canadian  Allis-Chalmers,  Ltd. 
Canadian  Pipe  Co. 
Canadian   Equipment  Co. 
Dominion  Concrete  Co. 
Gartshore-Thomson  Pipe  Co. 
National  Concrete  Mfg.  Co. 
National   Iron  Works 
National  Pipe  &  Foundry  Co. 
Pacific  Coast  Pipe  Co. 
Piggott  &  Company,  Thos. 
United  States  Cast  Iron  Pipe  Co. 
Vancouver    Wood    Pipe  &  Tank 

Company 
Warren  Foundry  &  Machine  Co. 


Paints  (Rridge  and  Structural  Iron 
and  Pipe  Coating) 
Dominion  Paint  Works 


Perforated  Metals 

Canada  Wire  &  Iron  Goods  Co. 
Greening  Wire  Co.,  B. 


Pipe  Machinery 

Sutcliffe,  Speakman  &  Co. 


Pile  Driving  Machinery 
American  Hoist  &  Derrick  Co. 
Beatty_  &  Sons,  M. 
Browning  Company 
Brown  Hoisting  Machinery  Co. 
Canadian  Ingersoll-Rand  Co. 
Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 

Pipe  Fittings  and  Flanges 
Pittsburgh  Valve,  Foundry  & 
Construction  Company 

Plumbing  Supplies 
Mueller  Mfg.  Co.,  H. 

Planing  Mill  Exhausters 

Canadian  Buffalo  Forge  Co. 
Sheldons  Limited 
Canadian  Sirocco  Company 
Sturtevant  Co.  of  Can.  Ltd.,  B.  F. 


Plaster 

Albert  Mfg.  Company 
Britnell  &  Company 
Can.  H.  W.  Johns-Manville  Co., 
Ltd. 


Plate  Glass 
Excelsior  Plate  Glass  Company 
Pilkington  Bros. 

(Continued  on  page  16). 


PffALT 


Delivered  to  meet  the  specifications  of  the  American  Society 
for  Municipal  Improvements,  the  Association  for  Standardizing 
Paving  Specifications  or  any  other  standard  specifications 


Purchase  MEXICAN  EAGLE  ASPHALT  because: 


J — It  is  more  cementitious  than  other  asphalts. 

2 — Water  will  not  readily  injure  it.  8- 
3  — Exposure  to  sun  and  air  will  not  cause  its  deterioration. 

4 —  It  has  great  cohesive  strength.  9- 

5 —  It  is  more  ductile  and  flexible  than  other  asphalts. 

6—  Shocks  will  not  crack  it.    It  is  very  malleable.  10- 

7 —  We  will  supply  asphalt  having  the  proper  penetration 


for  your  needs. 

-It  is  best  adapted  to  Canada's  climate— will  not  mark 
in  hot  weather— nor  are  snow  or  ice  likely  to  crack  it 

-It  has  over  99  per  cent,  bitumen.  Purest  on  the 
market — therefore  free  from  deleterious  matter. 

-It  is  so  constituted  that  it  will  not  be  injure  d  by  the  heat 
necessarily  applied  to  melt  it  for  paving  operation. 


Samples,  prices,  analyses,  etc.,  on  request 


The  Asphalt  and  Supply  Co.,  Limited 

Sole  Canadian  Agents  for  the  Mexican  Eagle  Oil  Co.  Limited 

103-107  Board  of  Trade  Building      ::  MONTREAL 
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Crushed 
Stone 


All  Sizes 

Large  stock  of  clean 
stone  on  hand  ready 
to  ship 

Best  by  Test  for  road 
and   concrete  work 

Storage  Bins,  Capacity  2000  Tons 

Canada  Crushed  Stone  Corporation,  Limited 

Dundas  -  Ontario 


J 


The  BEST  Results  in  Painting 

are  obtained  from 

Spscial    Paints  made  Specially  to  meet    Special  Conditions 

A  Paint  made  to  give  the  best  possible  results  on  ALL  kinds  of  surfaces 
cannot  (the  fact  is  self  evident)  ^ive  the  same  protection  that  a  paint 
made  specially  to  protect  ONE  special  surface  will  give. 

SPECIAL   PAINTS  ARE  OUR  SPECIALTY 


BRIDGES 
BUILDINGS 
GAS  HOLDERS 
STEEL  CARS 


If   You   Contemplate   the   Painting  of  : 

STRUCTURAL  STEEL 
STACKS  and  BOILERS 
ROOFS  (metal  or  canva 
GRAIN  ELEVATORS 

We  shall  be  glad  to  tell  you  of  these  Special  Coatings 
They  will  REDUCE  YOUR   MAINTENANCE  COST 


TANKS 

PENSTOCKS 

PIPING 

TROLLEY  POLES 


DOMINION  PAINT  WORKS  LIMITED 


Montreal 
Toronto 


WALKERVILLE,  ONT. 

Mttte  in  U,  S.  A.  by  DETROIT  (.R.MMH  IT.  CO  ,  Detroit.  Mich 


Winnipeg 
Vancouver 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS  Continued 


Pneumatic  Machinery 

Canadian  lugcisoll-Kand 


I'umps  and  Pumping  Machinery 

liraity   &   Sons,  M. 
I'.oving  Company  of  Canada 
Canadian  Allis-Clralmers,  Ltd. 
i  anadian  Buffalo  Forge  Co. 
Canadian   Ingersoll-Rand  Co. 
Canadian  Sirocco  Company 
Cook.  A.  D. 

Hamilton   Mi's-   Co.,  Wm.  x 

Hopkins  &  Co.,  F.  II. 

Inglis   &   Company,  John 

Laurie  Company,  E. 

McDougall  Caledonian  Iron  Wks. 

Morris  Machine  Works 

Smart  Turner  Machine  Co. 

Musscns  Limited 

Ontario  Wind  Eng.  &  Pump  Co. 

Kock  &  Power  Machinery 


Portable  Track 

Hechtels  Limited 


Pulleys 

SutcIitTc.   Speaknian   &  Co. 


Plug  Drillers 

Canadian    Ingci  soli-Rand  Co. 


Power  Engines 

Canadian  Allis-Chalmers,  Ltd. 
Inglis  Company,  John 
Jenckes  Machine  Company 


Quarry  Machinery 

Canadian  Allis-Chalmers,  Ltd. 
Canadian   Ingersoll-Rand  Co. 
Hopkins  &  Co.,  F.  H. 
Jenckes  Machine  Company 
Lecky  &  Collis 
George  Anderson  &  Co. 
Goodwin,  Barsby  &  Company 
Rock  &  Power  Machinery,  Ltd. 


Railway  Supplies 

Can  H.  W.  Johns-Manville  Co., 
Ltd. 

Gartshore,  John  J. 
Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 
Mussens  Limited 

Reinforcements,  Concrete  &  Steel 

Brown  Hoisting  Machinery  Co. 
Burlington  Steel  Company 
Canada  Wire  &  Iron  Goods  Co. 
Dominion  Iron  &  Steel  Co. 
Greening  Wire  Co.,  B. 
Pedlar  People  Limited 
Steel  &  Radiation  Ltd. 
Trussed  Concrete  Steel  Co. 
Turner,  C.  A.  P. 


Radial  Brick  Chimneys 

H.  R.  Heinicke  Inc. 


Refrigeration  Machinery 

Equipment  &  Supplies,  Limited 
Keiths  Limited 


Road  Asphalt 

Asphalt  &  Supply  Company 
Barber  Asphalt  Paving  Co. 


Road  Machinery 

Exeter  Mfg.  Co.,  Ltd. 
General  Car  &  Mach.  Works 
Hopkins  &  Co.,  F.  H. 
Jenckes  Machine  Company 
Lecky  &  Collis 
Morrison  &  Co.,  T.  A. 
Mussens  Limited 
Western  Wheeled  Scraper  Co. 


Revolving  Stone  Screens 

Goodwin,  Barsby  &  Company 
Greening  Wire  Co.,  B. 
Jenckes  Machine  Company 

Roof  Glazing 

Hope  &  Sons,  Henry 


Roofing  Material 

Asbestos  Mfg.  Company 
Bird  &  Son 

Can,   II.  W.  lohns-Manvillc  Co., 
Ltd. 

Can.  Supply  &  Contracting  Co. 
Noble,  Clarence  W. 
Paterson  Mfg.  Co. 
Pedlar   People  Limited 


Safes  and  Valuts 

Taylor,  J.  &  J. 

Sand  and  Gravel 

York  Sand  and  Gravel  Co. 


Screens 

Canada  Wire  &  lion  Goods  Co. 
Goodwin,  Barsby  &  Company 
Greening  Wire  Mfg.  Co.,  B. 


Sewer  Pipe 

Britnell  &  Company 
Canada  Iron  Corporation 
Dominion  Sewer  Pipe  Co. 
Gartshore  Thomson  Pipe  Co. 
National  Iron  Works 
Ontario  Lime  Co.,  Ltd. 
Ontario  Sewer  Pipe  Co. 
Smyth  &  Ryan 
Standard  Clay  Products  Lid. 

Sewer  Trenching 

Lecky  &  Collis 


Shovels  (Steam)  . 
Browning  Company 
Beatty  &  Sons,  M. 
Canadian  Allis-Chalmers,  Ltd. 
Canadian  Equipment  Co. 
Hopkins  &  Co.,  F.  H. 
Montreal  Locomotive  Works 
Mussens  Limited 
Rock  &  Power  Machinery,  Ltd. 
Thew  Automatic  Shovel' Co. 

Skylights 

Hope  &  Sons,  Henry 

Smoke  Stacks 

Chicago  Bridge  &  Iron  Works 
DesMoines  Bridge  &  Iron  Co. 
Hamilton  Mfg.  Co.,  Wm. 
MacKinnon,  Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Pittsburgh- DesMoines  Steel  Co. 


Sprinkler  Systems 

Keiths  Limited 


Steam  Apparatus  and  Specialties 

Canadian  Buffalo  Forge  Co. 
Pittsburgh  Valve,  Foundry  and 

Construction  Company 
Sheldons  Limited 


Steam  Engines 

Sturtevant  Co.  of  Can.  Ltd.,  B.  F. 


Steam  Turbines 

Canadian  Allis-Chalmers,  Ltd. 
McDougall  Caledonian  Iron  Wks. 
Sturtevant  Co.  of  Can.  Ltd.,  B.  F. 


Steel  Bars 

Burlington  Steel  Company 
Dominion  Iron  &  Steel  Co. 
Hopkins  &  Co.,  F.  H. 
Steel  &  Radiation,  Ltd. 


Steel 

Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 

Steel  Concrete  Sidewalk  Forms. 
Malone  Steel  Concrete  Form  Co. 


Steel  Pipe 

Page  Eiersej    Iron  Tube  &  Lead 
Co.,  Ltd. 


Sound  Deadening 

Cabot,  Inc.,  Samuel 
(  an.  II.  W.  johns-Manville  Co., 
Ltd. 


Stains,  Shingles,  Cement  &  Brick 

Cabot,  Inc.,  Samuel 


Stair  Builders 

McGregor  &  Mclnlyre 


Steel  Castings 

Electric  Steel  &  Metals  Co. 


Steel  Sash 

Hope  &  Sons.  Henry 

Stone 

Britnell  &  Company 
Contractors'  Supply  Company 
1 1  agci  sville    Contracting  Co. 
Morrison  ,V  Co.,  T.  A. 
Queenstowri  (Juarry.  Co. 
Rogers  Supply  Company 
Sackvi  lie  -Freestone  ( '<  mi  pa  n  y 
Smyth   &  Ryan 


Stone  Saws 

Anderson,  C,eo. 


Structural  Iron  and  Steel 

Burlington  Steel  Company 
Canadian  Allis-Chalmers,  Ltd. 
Chicago  Bridge  &  Iron  Works 
I  i<  ^Moines  Bridge  &  lion  Co. 
Dominion  Bridge  Company 
Hamilton  Bridge  Works  Co. 
Mackinnon  Holmes  &  Co'. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
McGregor  &  Mclntyre 
Pittsburgh-DesMbines  Steel  Co. 
Reid  &  Brown 
Structural  Steel  Company 
Standard  Steel  Construction  Co. 
Toronto  Structural  Steel  Co. 


Submarine  Drills 

Lecky  &  Collis 


Swinging  Gears 

Dake  Engine  Company 


Tanks  and  Stand  Pipes 

Chicago  Bridge  &  Iron  Works 
Goold,  Shapley  &  Muir  d. 
Hamilton  Mfg.  Co.,  Wm. 
Inglis,  John 
Jenckes   Machine  Co. 
Manitoba  Bridge  &  Iron  Works 
Marsh  &  Henthorn 
McDougall  Caledonian  Iron  Wks. 
MacKinnon,  Holmes  &  Co. 
Ontario  Wind  Eng.  &  Pump  Co. 
Piggott  &  Co.,  Thos. 
Pittsburgh-DesMoines  Steel  Co. 
Vancouver  Wood  Pipe    &  Tank 

Company 
Walsh  Plate  and  Structural  Wks. 


Tarring  Machinery 

Taroads   Syndicate  Ltd. 

Telescopic  Hoists 

Black  Building -Supply  Co. 
Gillis  &  Geoghegan 

Terra  Cotta 

Northwestern  Terra  Cotta  Co. 


Testing  and   Inspecting  Bureau 
Hunt  &  Co.,  Robt.  W. 


Tile  Machinery 

Sutcliffe,   Speakman   &  Co. 


Towers 

Goold,  Shapley  &  Muir  Co. 


Track  Systems  (Hand,  Power  and 
Electric) 

Brown  Hoisting  Machinery  Co. 

Morris  Crane  &  Hoist  Co.,  Her- 
bert 


Valves 

(  inadian  Alhs  Chalmers,  l  td 
Canada  Iron  Corporation 
( iarlshore-Thomson  Pipe  Co. 
Golden  Anderson  Valve  Co. 
Kerr  Engine  Company 
Pittsburgh  Valve,  Foundry  & 
Construction  Company 


Ventilating  &  Heating  Apparatus 

Canadian  Buffalo  Forge  Co. 
Canadian  Sirocco  Company 
Sheldons  Limited 
Sturtevant  Co.  of  Can.  Ltd.,  B.  F. 


Varnishes^-Insulating 

Standard  Underground  Cable  Co. 
of  Canada,  Ltd. 


Wall  Board 

Bird  &  Son 


Waterproofing 

Cabot  Inc.,  Samuel 
Can.  II.  W.   Johns-Manville  Co., 
Ltd. 

Can.   Supply   &  Contracting  Co. 
Ceresit  Watei  proofing  Co. 
Trussed  Concrete  Steel  Co. 
Wad  sworth  Howland  &  Co.,  Inc. 


Water  Level  Apparatus 

Gent  &  Company 


Water  Softeners  and  Filters 
American  Water  Softener  Co. 
Equipment  &  Supplies,  Limited 
Manitoba  Bridge  &  Iron  Works 

Water  Tapping  Machine 
Mueller  Mfg.  Co.,  H. 


Water  Turbines 

Boving  Company  of  Canada 
Canadian    Allis-Chalmers,  Ltd. 
Hamilton  Mfg.  Co.,  Wm. 
McDougall  Caledonian  Iron  Wks. 


Well  Drilling  Machinery 

Armstrong   Manufacturing  Co. 

Wire  Glass 

Pilkington  Bros. 

Wires  and  Cables 

Canada  Wiiie  &  Cable  Co. 
Northern  Electric  Company 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 


Wire  Guards  and  Screens 

Canada  Wire  &  Iron  Goods  Co. 
Greening  Wire  Co.,  B. 


Wire  Rope 

Canada  Wire  &  Cable  Co. 
Dominion  Wire  Rope  Co.,  Ltd, 
Greening  Wire  Co.,  B. 
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We  didn 't  write 
this  advertisement- 


Mniii  Street,  Dutton,  Out. 
(  oust nicl  cd  with  Turvin 
Modern  I'nvcnient. 


Tl  I  E  man  who  wrote  this  advertise- 
ment didn't  know  he  was  writing 
one.    lie  simply  stated  facts  in  a 
letter,  which  we  copy  in  full: 

Dutton,  Out..  July  30th,  1914. 

Dear  Sirs: 

Fur  many  years  considerable  money 
was  annually  expended  on  Main  Street 
in  the  Village  of  Dutton  with  very  un- 
satisfactory, results.  The  road  was 
never  good  and  at  some  seasons  of  the 
year  it  was  almost  impassable.  In  1912 
the  Council  resolved  to  undertake  work 
of  a  more  permanent  character. 

After  careful  consideration  it  was  de- 
cided to  use  vitrified  brick  for  ten  feet 
i>n  each  side,  forming  a  gutter,  and  for 

the  center  of  the  road  crushed  stone  with 
Tarvia  as  a  binder.  The  result  is  every- 
thing that  can  be  desired      \  two-year 


test  has  fully  convinced  us  that  the  out- 
lay has  been  one  of  the  very  best  in- 
vestments the  Village  has  ever  made. 
The  road  throughout  is  in  as  good  con- 
dition as  when  the  work  was  completed, 
it'  not  better.  We  have  one  of  the  best 
streets  in  Ontario. 

Yours  truly, 
J.   H.   McIntYRB,  Reeve. 

Tarvia  is  a  coal  tar  product,  very  dense, 
tough,  plastic  and  viscid  When  used  as 
a  hinder  in  ordinary  macadam  it  makes 
the  road  dust-proof,  mud-proof,  automo- 
bile-proof, waterproof.  The  saving  in 
maintenance  exceeds  the  extra  expense 
for  construction  with  Tarvia.  Big  towns 
use  Tarvia  for  handsome  boulevards  for 
the  sake  of  abolishing  dust.  Little  towns 
use  it  for  streets  and  roads  on  account  of 
'ts  economv. 


Hooklvfs  on  request.     Address  our  nearest  ot/iee. 

NIK    PATKRSON     M  A  \  U  I-  AC  IT  '  K  I  \  C.    COMPANY,  LIMITKP 

MONTHKAI.  TOROdrro  WINNII'KIJ  VANCCH'VKK 

THH  C  \KKI  II  K-PA  I'KRSON  M  A  N  l'  I  AC  IT '  K  I  NG  CO.,  LIMITHH 


MT.  JOHN.  N.  II. 


II  »I.IK  IX,   N.  M. 


<\  DNBT,  N. 


>8 
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ALPHABETICAL  LIST  OF  ADVERTISERS 


rVikenhead  Architectural  Metal  Works  

Aikenhead  Hardware  Company    70 

Alabastine  Hardmortar  Company   70 

Albert  Manufacturing  Company    72 

American  Enameled  Biick  &  Tile  Co   79 

Ameiican  Hoist  &  Derrick  Co   2 

American  Water  Softener  Company   

Anderson  &  Co.,  Limited,  George   8 

Anglins  Limited   80 

Aimstiong   Manufacturing   Co   23 

Asphalt  &  Supply  "Company   14 

Ault  &  Wiborg  Company   73 

rteatty  &  Sons,  Limited,  M   63 

Bechtels  Limited  

Berlin  Mills  Company   

Black  Building  Supply  Company   12 

Boving  Company  of  Canada  

Bowman  &  Connor   80 

Bradford   Pressed   Brick  Company    69 

Brcmner  Limited,  Alex   74 

Britnell  &  Company,  Limited   73 

Brown  Hoisting  Machinery  Company   78 

Browning  Company   73 

Burlington  Steel  Company   65 

Cabot,  Incorporated,  Samuel  

Canada  Crushed  Stone  Corporation   15 

Canada  Iron  Corporation  Limited   75 

Canada  Wire  &  Cable  Company   74 

Canada  Wire  &  Iron  Goods  Company   71 

Canadian  Allis-Chalmers  

Canadian  Bridge  Company   81 

Canadian   Buffalo   Forge   Company    82 

Canadian  Consolidated  Rubber  Co   3 

Canadian   Equipment  Co  

Canadian   Ingersoll-Rand  Company   

Canadian   H.   W.   Johns-Manville   Co.,  Ltd. 

Canadian  Locomotive  Company   11 

Canadian  Office  School  Furniture  Co   60 

Canadian  Pipe  Company,  Limited   67 

Canadian  Sirocco  Company   74 

Canadian  Stewart  Company   22 

Cape  &  Company,  Ltd.,  E.  G.  M   80 

Cement  Gun  Company  

Ceresit  Waterproofing  Company  

Chelsea  Elevator  Company   74 

Chicago  Bridge  &  Iron  Works    71 

Chipman  &  Power   80 

Conduits  Company,  Limited   75 

Consolidated  Plate  Glass  Company   

Cook,  A.  D  

Crossley  Machine  Company  

Dake  Engine  Company   75 

Dennis  Wire  &  Iron  Works  Company   25 

DesMoines  Bridge  &  Iron  Co   78 

Dickson  Bridge  Works  : 

Dietrich,  Limited   80 

Dominion  Belting  Company  

Dominion  Bridge  Company   26 

Dominion  Concrete  Company   73 

Dominion  Engineering  &  Inspection  Co.  ...  80 

Dominion  Iron  &  Steel  Company   63 

Dominion  Lime  Company   26 

Dominion  Paint  Works   15 

Dominion  Sewer  Pipe  Company  20 

Electric  Steel  &  Metal  Company   76 

Estey  Bros  

Excelsior  Plate  Glass  Company  


Gall  Engineering  Company,  John   80 

Gartshore,  John  J  

Gartshore-Thompson  l'ipe  &  Foundry  Co.  ...  7!) 

Gent  Company   19 

Ciillis  &  Geogliegan       12 

Goodwin  Barsby  &  Company   74 

Goodyear  Tire  &   Rubber  Co  

Goold,  Shapley  &  Muir  Company   67 

Greening  Wire  &  Mfg.  Company  

llagersville   Contracting   Company    13 

Hamilton  Bridge  Works  Company   77 

Hamilton  Mfg.  Company,  Wm   69 

Hamilton,  S.  W   80 

Harbour  Brick  Company  

Heinicke  Company,  H.  R   77 

Hope  &  Son  of  Canada,   Ltd.,  Henry  .... 

Hopkins  &  Company,  F.  H   84 

Hull  Iron  &  Steel  Foundries   9 

Hunt  &  Company,  Robert  W   80 

Hydraulic  Press  Brick  Company  

Inglis  Company,  John   59 

Interprovincial   Brick  Company  

lenckes   Machine  Company   2 

Keiths  Limited   70 

Kerr  Engine  Company,  Limited   19 

Laurie  Company,  E  '  

Laurie  &  Lamb  

Lea,  R.  S   80 

Lecky  &  Collis  

Lightfoot,  Stanley   80 

London  Concrete  Machinery  Company   ....  11 

Luxfer  Prism  Company  

MacLean  Daily  Reports                        ,   24 

MacKinnon  Holmes  &  Company   82 

Malone  Steel  Concrete  Form  Co   20 

Maloney,  John   75 

Manitoba    Bridge   Works  Co  

Maritime  Bridge  Company   81 

Marsh  &  Henthorn,  Limited   69 

McDougall,  Geo.  K   80 

McDougall  Caledonian  Iron  Works  Co   68 

McGregor  &  Mclntyre   81 

McNally  &  Company,  W   73 

Meadows,  George  15   69 

Metallic  Roofing  Company   67 

Miller  &  Company,  Geo.  M  

Mills  Bros  

Montreal  Locomotive  Works,  Limited   . . 

Morris  Machine  Works   22 

Morris  Crane  &  Hoist  Co.,  Herbert   ..  .. 

Morrison  &  Company,  T. .  A   80 

Mueller  Mfg.  Company,  H   64 

Mussens  Limited   4-5 

Napanee  Iron  Works  

Xational    Builders    Supply    &    Enamel  Con- 
crete Brick  Company   65 

Xational  Concrete  Mfg.  Co   14 

National  Iron  Works  Limited   75 

Neptune  Meter  Company   81 

Noble,  Clarence  W  

Northern  Electric  Company   83 

Northwestern  Terra  Cotta  Company    10 

Nova  Scotia  Steel  &  Coal  Co  


Ontario  Asphalt  Block  Co.,  Ltd   77 

Ontario  Sewer  Pipe  Compai  y   21 

Orpen  Conduit  Company  

Pacific  Coast  Pipe  Company   71 

Page-Hersey  Company   78 

Page  Wire  Fence  Company  

Paterson  Manufacturing  Company   17 

Pedlar  People   60 

Pilkington  Bros  

Piggott  &  Company,  Limited,  Thos  

Pittsburgh-DesMoines  Steel  Co   7S 

Pittsburgh    Valve,    Foundry    &  Construction 

Company   71 

Power  &  Son   80 

Pullar  Company,  H.  B   80 

Oueenstown  Quarry  Company    75 

Radigan,  John   64 

Railway  &  Contractors  Supply  Co.'   72 

Reid  &  Brown     80 

Ric-wiL  Underground  Pipe  Covering  Co.  .. 

R.  I.  W.  Damp  Resisting  Paint  Co   25 

Royce  Limited   66 

Russel  Shale  Bricks   77 

Sackville  Freestone  Company   6S 

Sarnia  Metal  Products  Co  

Sheldons  Limited  

Simplex  Construction  Company   7 

Smart-Turner  Machine  Company  

Smyth  &  Ryan   70 

Standard  Clay  Products  Limited   21 

Standard  Steel  Construction  Co   79 

Standard  Underground  Cable  l'o.  of  Canada 

Standard  White  Lime  Company  

Stanley  &  Company,  W.  F  

Steel  &  Radiation   SO 

Stinson-Reeb  Builders'  Supply  Co  

Storey  Pump  &  Equipment  Co   22 

Structural  Steel  Company    79 

Sturtevant  Co.  of  Canada,  Ltd.,  B.  F  

Sudbury  Construction  Co   22 

Sun  Brick  Company   61 

Sutcliffe  Speakman  &  Company   !» 

Taroads  Syndicate  Limited  

Taylor,  J.  &  J  

Thew  Automatic  Shovel  Co   20 

Toronto  Plate  Glass  Importing  Co   1 

Toronto  Structural  Steel  Company   79 

Trussed  Concrete  Steel  Company   22 

Turnbull  Elevator  Company  

Tyrell,  H.  G;   SO 


United  States  Cast  Iron  Pipe  Company  .... 

Vancouver  Wood  Pipe  &  Tank  Company  ...  7!l 

verMehr  Engineering  Co.,  John   71 

Wadsworth   Howland  &  Co.,  Inc  

Warren  Foundry  &  Machine  Co   13 

Woodhouse  Chain  Works   IS 

York  Sand  &  Gravel  Company   70 


Our  advertisers  represent  the  most  progressive  manufacturers  and  dealers.  Make 
your  purchases  of  them.   Give  your  business  to  the  man  who  is  enterpris- 
ing enough  to  spend  money  and  time  to  get  in  touch  with  you. 
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What's  the 
Time? 

There  would  be  no  argument  on 
this  subject  if  the  "PULSYNETIC" 
Electric  Clocks  were  installed. 

They  are  invariably  correct  be- 
cause they  depend  on  the  unvary- 
ing force  of  gravity. 

Accurate  and  uniform  time  is 
shown  throughouf  any  building  in 
which  they  are  installed. 

Easily  fixed,  no  winding  and  no 
skilled  attention  is  required. 

Send  for  Book  No.  5 

which  contains  flllleSl  information 
about  all  classes  of  Electric  Clocks. 

GENT  &  CO.,  Ltd 

Leicester,  England 


KERR 

Gate  Valves 

and 

Fire  Hydrants 

"MADE  IN  CANADA" 


This  Plant  is  devoted  entirely  to  the  manufacture 
of  Val  ves  and  Hydrants  of  approved  quality  and 
design. 

Now  is  the  Time 

to  show  your  patriotism,  and  prove  to  yourself  and 
others  that  KERR  valves  and  hydrants  are  equal 
in  quality  and  workmanship,  to  any  made  elsewhere. 

Break  the  Habit 

of  buying  foreign  made  valves  and  hydrants,  and 
get  acquainted  with  our  goods,  which  you  have 
perhaps  imagined  were  not  quite  equal  to  the  for- 
eign made  article. 

Remember 

that  every  dollar  spent  in  Canada  for  Canadian  made 

K"'hI*.  is  a  (  ontnlnilion  towards  renewal  of  prosperous 
times,  and  I  lie  support  of  Canadian  workmen  and  institu- 
tions. 

When  you  spend  the  dollar  \silli  us  you  gel  full  value 
in  return. 

Write  for  our  Catalogue  No.  5. 

The  Kerr  Engine  Co.,  Limited 

WALKERVILLE,  ONTARIO 


10 
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Malone  "Complete  Finish" 
Steel  Concrete  Sidewalk  Forms 

Eliminate  lumber  costs,  reduce  labor  expense.  Continuous 
and  complete  operation  in  furnishing,  removing  and  replacing. 
Adaptable  to  any  surface  conditions.  Adjustable  to  any 
width.  Indestructible  and  independent  of  any  weather 
conditions. 

THE  MALONE  STEEL  CONCRETE  FORM  CO. 

Cm  »  Man  Representative  : 

A.  E.  Patton,     77  Somerville  Ave.,  Montreal 

Write  fur  prices  and  particulars. 


SWANSEA 

Salt  Glazed  and  Vitrified 

SEWER  PIPES 


THE 


Dominion 


SEWER  PIPE 

Co. 
SWANSEA 


True  to  Size 
Impervious  to  Water. 

Sizes  manufactured  and  al- 
ways in  stock  4  in.  to  24  in. 

Ask  for  Price  List 
and  Discounts 


also 

Chimney  Tops 
Flue  Lining's 
Wall  Coping: 
Culvert  Pipe 
Inverts 

TelephonetTorontn  Connection) 
Park  1809 

The  Dominion  Sewer  Pipe  Co. 

(The  Independent  Co.)  Limited 

SWANSEA  (near  Toronto) 


The  Thew  Steam  Shovel  Will  Save  You  Time,  Trouble  and  Money 


Type  O  Thew  on  Road  Crading 


The  use  of  a  Thew  Automatic  Steam  Shovel 
will  effect  an  immense  saving  in  labor. 

The  output  is  limited  only  by  the  facilities 
provided  to  cart  it  away. 

The  Type  O  Thew  shown  in  the  cut  loaded 
1,965  cu.  yds.  in  7  ten-hour  days. 

Another  Type  O  Thew  in  a  6  ft.  cut  averaged 
578  cu.  yds.  during  the  month  of  April. 

Another  Type  O  Thew  in  a  gravel  pit  loaded 
5,182  cu.  yds.  in  7J^  ten-hour  days — an  average 
of  76  cu.  yds.  per  hour. 

Another  Type  O  in  a  15-inch  cut  averaged 
314  lineal  feet,  amounting  to  292  cu.  yds.  per 
9-hour  day  for  23  days. 

Another  Type  O  in  a  10-inch  cut  excavated 
1,788  lineal  feet  in  6  ten-hour  days — amount- 
ing to  1,455  cu.  yds. — an  average  of  242  cu. 
yds.  per  10-hour  day. 

USE  A  THEW— IT  PAYS. 

Write  for  Catalogue  and  Full  Information. 


The  Thew  Automatic  Shovel  Company, 


Lorain,  Ohio 
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Sewer 
Pipes  ! 

High  Grade  Salt  Glazed  Vitrified  Sewer  Pipes  and  connections 
are  a  specialty  with  us.  We  also  manufacture  culvert  pipes, 
inverts,  flue  lining's,  stove  linings,  fire  bricks,  locomotive  blocks, 
gulley  traps,  range  bricks,  cupola  linings,  wall  coping  and  all  kinds 
of  vitrified  and  fire  clay  goods.     Prompt  shipments  on  all  goods. 

Vitrified  Hollow  Building  Blocks 

"MADE  IN  CANADA  " 

Standard  Clay  Products  Limited 

three  sewer  pipe  factories  :    St.  Johns,  P.  Q.,  and  New  Glasgow,  N.  S. 

ALSO  FIRE  CLAY  FACTORY  AT  ST.   JOHNS,    P.  Q. 


The 

manufacturers   of   Mimico    Pipe  wish 

their  many  friends 

A 

Very  Merry  Christmas 

and 

A 

Prosperous  New  Year 

The 

Ontario  Sewer  Pipe  Co.  Limited 

Mimico,  Ontario 
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RIVETED  TANKS 

RIVETED  PIPES 

PONTOONS 

and  other  similar  works 

Manufactured  by 

Canadian  Stewart  Co.,  L  imited 
TORONTO 


Tenders 


A  few  dollars  spent  in  advertising 
your  proposals  in  the 

Contract  Record 

and  Engineering  Review 

would  result  in  additional  competition, 
which  might  save  your  city  or  town  or 
your  client  many  hundreds  of  dollars. 


sawn 

OF  REINFORCED  CONCRETE 


Steel  Sash 
Hyrib 
Rib  Bars 
Rib  Metal 


KAHN 
SYSTEM 


Ba  I  Wmv  at 


Concrete 
Finishes 

Water- 

proofing 

Pastes 


STEEL  FLORETYLE 

FOR  LONG  SPAN  CONSTRUCTION 

Trussed  Concrete  Steel  Co. 

of  Canada  Limited 

Head  Offices  and  Works:     Walkerville,  Ont. 

Branches  Everywhere 


Morris  Split  Shell  Pumps 

For  motor  or  steam  turbine  drive, 
are  very  popular  with  pump  users 
due  to  their  efficiency  and  accessi- 
bility. 

We  also  build  the  well  known 
MORRIS  SAND  AND  CONTRACTORS' 
PUMPS 

Morris  Machine  Works 

BALDW1NSV1LLE,  N.Y. 

Canadian  Sales  Agents 
Storey  Pump  &  Equipment  Co.,  Limited.,   Toronto,  Ont. 


$45.  GARROW 

Contractors'  Acetylene 
Flare  Light 

The  great  feature  of  this  new 
light  is  strength  and  simplicity. 
The  light  is  constructed  of  steel 
assembled  by  the  Oxyacety lent. 
Welding  Process  and  consists 
of  three  parts.  It  is  made  to 
stand  the  roughest  handling  by 
unskilled  labor  without  injury. 
A  distinct  advantage  of  the 
Garrow  Light  is  its  use  in  con- 
fined places,  such  as  tunnels, 
mines,  etc.,  without  any  danger 
from  escaping  gas.  The  Gar- 
row  Light  entirely  eliminates 
the  danger  of  gas  being  gener- 
ated faster  than  the  burner  will 
consume  it,  by  means  of  the  pat 
ented  by-pass  chamber  which 
conducts  excess  gas  to  the  pat- 
ented double  burner  and  ignites 
it  at  the  main  flame. 

$45.00  F.  O.  B.  Sudbury 

The 

Sudbury  Construction  & 
Machinery  Co.,  Ltd. 
Sudbury,  Ont. 


THE    CONTRACT  RECORD 


>1 


Blast  Hole  Drillers 


Shoot  the  Whole  Face — Not  by  "Benches 

Break  up  the  rock  for 
easier  handling. 

Cut  down  the  cost  of 
powder  per  ton  of  rock. 

Stop  your  shovel  and 
crew  once,  not  a  half 
dozen  times. 


99 


Save  on  your  track  lay- 
ing expense. 

Reduce  the  liability  of 
damage  and  accident. 


We  guarantee  the  Spe- 
cial "Armstrong  Blast 
Hole  Drill"  to  drill  more 
footage  in  a  given  time 
than  any  other  cable  drill. 

We  have  data  on  six 
months'  tests  where,  in 
competition,  it  proved 
53%  more  efficient. 

It  is  interesting  and  val- 
uable. 

Write  Now  for  Bulletin  S. 
It  Tells  How ! 


rmstroh 


FO.CO  WATf  R100,  IOWA  U.S.A 


BUILT  FOR  SERVICE 

SINCE  1867 


F-ailrrn  and  Elport  Oilier. 
17  H.ttrr,  I'lacr.  New  York  City 


ncr 


M 


THE    CONTRACT  RECORD 


Advance  Information 

About  Building  Operations,  Engineering  Projects,  Municipal 
Improvements    and  all  lines  of  Construction  Activities. 

MacLean  Daily  Reports  give  the  building-  and  engineering  news 
of  all  Canada  from  one  coast  to  the  other — and  give  it  daily  and  accurately 
in  re.idily  available  form.  If  there  is  an  office  building  to  be  erected 
in  Toronto,  an  apartment  block  in  Montreal,  a  bridge  in  Nova  Scotia, 
or  a  residence  in  a  new  town  just  breaking  out  on  the  map,  you  can 
find  out  all  about  it  in  MacLean  Daily  Reports — specifications,  estimates 
of  cost  and  the  names  and  addresses  of  owners  and  designer.  The  con- 
tractor, the  building  supply  and  specialty  dealer  and  every  one  who 
must  keep  in  close  touch  with  the  construction  business  in  any  or  all  of 
its  branches  cannot  afford  to  be  without  a  daily  knowledge  of  all  that 
is  new  in  his  territory.  Competition  makes  this  compulsory.  The  one 
sure  way  to  this  knowledge  is  the  MacLean  Daily  Reports  service. 

Every  morning  our  clients  find  on  their  desk  a  readily  available  mass 
of  information  selected  to  their  requirements — specialized  advance  news 
of  interest  and  of  hard  dollar  and  cents  value.  Don't  give  your  com- 
petitor this  leverage.     Use  it  yourself. 

If  you  will  send  your  name  and  address  we  shall  consider  it  a 
pleasure  to  mail  sample  reports  and  literature  for  your  leisurely  con- 
sideration. This  will  involve  not  the  slightest  obligation  on  your  pait. 
We  wish  to  show  you  the  value  of  our  daily  report  system  and  give  a 
few  sound  reasons  why — when  you  are  ready — it  will  pay  you  to  use 
our  service  as  an  aid  in  following  the  business  offering  you  throughout 
Canada. 

MacLean  Daily  Reports,  Limited 

25  Charlotte  St.,     1 19  Board  of  Trade  Bldg. ,    Travellers' Bldg.,    80  Hutchison  Block 
TORONTO  MONTREAL  WINNIPEG  VANCOUVER 
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LIQUID  KONKERIT 

A  decorative  and  damp-proof  compound  for  application  on  Cement, 
Concrete,  Brick  or  Stone  Walls,  above  grade  level.  Also  used  on  in- 
terior of  such  walls  as  a  Finish  Coat,  or  as  a  Priming  Coat  for 
Enamels  or  Oil  Paints. 

A  LIQUID  CEMENT 

in  colors,  which  fills  the  pores  of  the  surface  to  which  it  is  applied 
and  effectually  prevents  the  penetration  of  dampness. 


Write  for  Color  Card  and  Full  Information. 


MADE  IN  CANADA"  BY 


"R.I.W."  DAMP  RESISTING  PAINT  CO. 


Office    202  Mail  Bldg.,  TORONTO. 

Black  Building  Supply  Co..  Linvted.  TORONTO. 
Dartnell,  Limited.  MONTREAL. 


(Toch  Bro«.    Est.  1848> 

Factory- OAKVILLE,  ONT. 

-DISTRIBUTORS- 

U'estern  Paint  Co..  WINNIPEG. 
Can.  Equipment  &  Supply  Co..  Limited.  CALCARY  &  EDMONTON 


The  Picture  Tells  The  Story 


This  Tool 
and  Store 

Room 
Partition 
installed  hy  us 
in  Michigan 
Central 
Railroad 
Shop, 
St.  Thomas, 
( )ntario 


There  is  not 
a  style  of  this 
class  of 
work  on 
which  we  are 

not  experts 
in  design  and 
construction. 
Prices  and 
particulars 

cheerfully  on 
request. 


THE  DENNIS  WIRE  AND  IRON  WORKS  CO.,  LIMITED 


LONDON,  CANADA 
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Shipbuilding  Berth — Can.  Vickers  Limited,  Montreal 

19  days  after  commencement  of  erection. 


Head  Office  and  Plant : 

MONTREAL 

Branch  Plants- 

TORONTO 

OTTAWA 

WINNIPEG 


Dominion  Bridge  Co.,  Limited 

CAPACITY  100,000  TONS 

Large  Stock  of  Structural  Material  carried  at  all  plants. 
Estimates  furnished  promptly  for  all  classes  of  Steel  Work. 


High  Calcium  Lime 

Manufactured  by 

The  Dominion  Lime  Company, 

SHERBROOKE,  -  -  PROVINCE  OF  QUEBEC 

Its  Special  advantages  are : 

Strength, 

Whiteness, 

Purity 

Builders  admit  that  our  Lime 
takes  more  sand  and  is  therefore 
cheaper  to  use. 


Shipped  in  Bulk  or  Barrels. 


Will  give  25%  better  results  to  CONTRACTORS,  PAPER  MANUFACTURERS  and 

OTHERS,  than  the  ordinary  lime. 
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Published  Each  Wednesday  By 

hugh  c.  Maclean,  limited 

HUGH  C.  MacLEAN,  Winnipeg,  President. 
THOMAS  S.  YOUNG,  General  Manager. 
HEAD  OFFICE  -  347  Adelaide  Street  West,  TORONTO 
Telephone  A.  2700 


MONTREAL  -  Telephone  Main  2299  -  119  Board  of  Trade 
WINNIPEG  -  Telephone  Garry  806  -  302  Travellers'  Bldg. 
VANCOUVER  -  Tel.  Seymour  2013  -  Hutchison  Block 
NEW  YORK  -  Tel.  3108  Beekman  -  628  Tribune  Building 
CHICAGO  -  Tel.  Central  6403  -  1155  Peoples  Gas  Building 
LONDON.  ENG.  3  Regent  Street,  S.W. 


SUBSCRIPTION  RATES 
Canada  and  Great  Britain,  $?.00.    U.  S.  and  Foreign,  $3.00. 
Single  copies  10  cents 


Amlioi  i7Cfl  liy  the  Postmaster  General  for  Canada,  for  transmission  as 
•ecoml  class  matter. 

Entered  as  second  class  matter  July  18th,  1914,  at  the  Postoffice  at 


Buffalo.  N.Y.,  under  the  Act  of  Congress  of  March  3,  1S70. 
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Looking  Ahead 

IT  were  a  much  better  thing  for  municipali- 
ties, instead  of  devoting  their  time  to  a  consider- 
ation of  little  economies  in  the  way  of  reduced  ex- 
penditure, to  look  ahead  and  see  what  money  they 
can  save  in  next  season's  work  by  getting  it  in  band 
well  ahead  of  time  and  arranging  the  preliminaries 
now.  This  question  is  a  perennial  one.  but  it  is  of 
special  significance  at  a  time  when  conditions  are  so 
favorable  to  the  municipality  and  capitalist. 

In  the  leading  editorial  of  our  issue  of  December  9 
("The  Day  of  the  Capitalist  and  of  the  Prospective 
Builder")  we  dealt  at  length  with  the  advantages  of- 
fering just  now  in  the  way  of  competition  among  con- 
tractors, the  low  cost  of  material  and  the  surplus  of 
available  labor,  and  it  is  unnecessary  to  reconsider  this 
aspect.  In  this  article  we  are  discussing  an  advantage 
that  is  attributable  to  no  temporary  condition,  but  to 
established  practice,  experience  and  foresight.  We  all 
know  cities  that  muddle  along  through  their  construc- 


OUR  thoughts  go  out 
to  our  readers  this 
Ha p py  Ch  r  is  tmas 
time,  wishing  them  joy  in 
all  their  deeds  and  days, 
—wishing  them  time  for 
the  task,  wisdom  for  the 
work,  peace  for  the  path- 
way, f  iends  for  the  fire- 
side, and  love  to  the  last. 


tional  programme  year  after  year  and  repeat  the  same 
old  performance  of  getting  their  paving  Operations  and 
sewer  construction  tied  up  by  bad  weather;  so  that  it 
is  refreshing  to  find  that  a  certain  city  engineer  of  a 
city  of  some  15,000  people  cleared  up  A'  j  miles  of  pav- 
ing (brick  and  concrete  curb)  in  one  season  before  bad 
weather  set  in.  In  this  particular  case  we  learn  that 
bids  were  received  on  January  2S,  PM4,  from  sixteen 
contractors,  who  showed  keen  competition  for  the 
work.  There  was  no  delay  in  awarding  the  contracts 
and  work  was  under  way  early  in  March.  Thus  there 
was  the  advantage  of  cheaper  labor  and  teams  and  the 
use  of  sleds  for  hauling —  all  of  which."  the  engineer 
tells  ns,  "was  to  the  material  advantage  of  the  city  in 
the  lower  prices  for  the  work." 

The  contracts  represented  a  total  of  W.277  sq.  vds. 
of  brick  paving  and  the  work  was  completed  by  Octo- 
ber 23  last.  The  sewers  were  built  a  year  in  advance 
of  the  paving,  so  that  the  trenches  had  plenty  of  time 
to  settle  before  the  paving  over  them  was  commenced. 
The  contracts  having  been  let  in  January  they  were 
the  subject  of  much  interest  among  local  contractors, 
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and  an  additional  argument  in  favor  of  the  whole  pro- 
cedure is  that  the  streets  were  cleaned  up  before 
November,  thus  avoiding  the  danger  to  concrete  occa- 
sioned b\  rapid  and  severe  changes  of  temperature. 

The  ease  to  which  we  have  referred  is  not  an  iso- 
lated «>ne.  Harking  back  to  last  February,  we  recol- 
lect how  the  Maryland  State  Road  Commission,  in 
response  to  an  advertisement  (inserted  about  the  end 
of  January  )  for  proposals  on  six  contracts  aggregating 
about  thirty  miles  of  road,  received  tenders  from  some 
fifty  contractors  whose  bids  totalled  nearly  one  hun- 
dred. Surely  there  could  be  no  better  illustration  of 
our  point  than  this. 

Dllatoriuess  is  the  bane  of  municipal  life.  Follow 
the  procedure  of  the  average  council  in  the  country, 
from  the  western  hamlet  to  the  eastern  metropolis, 
and  you  will  find  the  same  governing  characteristic  of 
vacillation.  This  state  of  affairs  is  attributable,  per- 
haps, to  a  basic  defect  in  our  form  of  government;  but 
to  whatever  cause  it  owes  its  origin,  responsibility 
should  be  placed  directly  on  the  shoulders  of  those 


who  jeopardize  the  ratepayers'  interests.  City  engi- 
neers and  other  civic  officials  must  take  a  share  of  this 
responsibility  whether  their  activities  are  directed  by 
,i  competent  or  an  incompetent  council.  It  is  their 
business  to  know,  and  to  let  the  council  know,  that  the 
legal  formalities  and  other  preliminaries  connected 
with  public  works  must  be  arranged  well  in  advance 
of  the  actual  time  of  operations.  Too  often  these  pre- 
liminaries are  extended  into  the  spring,  with  the  result 
that  there  is  unnecessary  postponement  and  loss  at  the 
end  of  the  season. 

There  is  altogether  too  much  procrastination  in  city 
construction  departments,  and  a  little  lively  action  on 
the  part  of  the  local  authorities,  especially  in  the  line  of 
new  work  at  a  time  when  not  too  much  is  offering, 
would  be  refreshing.  We  look  to  our  governing  bodies 
for  example,  and  our  municipalities  should  take  the 
lead  in  encouraging  capitalists  not  only  along  the  line 
of  judicious  expenditure  but  also  in  the  way  of  fore- 
sight and  getting  the  very  best  out  of  the  work  for 
the  money  put  into  it.  This  can  only  be  effected  by 
looking  ahead. 


Scholarly  Originality  in  Architecture 

(From  the  London  Builder) 


IT  is  often  maintained  by  designers  of  more  confi- 
dence in  their  own  skill  than  reasoning  power 
that  originality  in  problems  of  architecture  im- 
plies a  total  severance  from  certain  forms  the 
origin  of  which  is  lost  in  the  mists  of  tradition.  These 
W(  luld-be  arbiters  of  taste  attempt  at  recurring  inter- 
vals to  alienate  the  sympathies  of  their  less  fortunate 
brothers  from  a  study  of  historical  motifs;  they  pro- 
claim their  dangerous  enthusiasm  for  fresh  adven- 
ture, yet  every  departure  they  attempt  from  the  se- 
quence of  legitimate  tradition  ends  in  a  burlesque  of 
that  which  they  profess  to  abhor. 

Two  definitions  can  be  given  to  the  term  "origin- 
ality"— each  qualifies  the  other.  In  the  first  instance, 
the  power  to  visualize  the  arrangement  and  propor- 
tion of  an  object  or  a  group  of  parts  depends  entirely 
on  a  gift  of  concentration  together  with  a  profound 
knowledge  of  innumerable  examples  of  like  disposi- 
tions subconsciously  carried  in  the  mind  as  records  of 
innumerable  other  circumstances.  These  impressions 
stored  in  the  mind  are  so  dimmed  and  blurred,  and 
withal  so  great  is  their  number,  that  it  is  impossible 
for  them  to  be  distinctly  remembered;  but  on  this 
depends  the  very  soul  of  originality. 

In  the  second  instance,  originality  implies  th* 
power  to  variously  modify,  to  readapt,  to  give  new 
life  to  familiar  shapes,  to  skim  the  surface  of  things 
and  grasp  their  spirit ;  moreover,  it  means  the  power 
to  recast  universally  accepted  forms  to  meet  new  con- 
ditions without  recourse  to  either  caricature  or  eccen- 
tricity. In  other  words,  originality  is  common  sense 
allied  to  dexterity.  But  there  remains  a  test  even 
more  severe  for  the  designer  who  attempts  the  slight- 
est variation  from  the  orthodox— he  must  compare 
his  work  with  other  works  of  the  highest  reputation, 
and  he  must  look  upon  all  the  masters  of  the  past  as 
dangerous  competitors.  If  this  theory  is  carefully 
followed  the  individual  will  gradually  acquire  a  stand- 
ard of  impeccable  taste ;  he  will  likewise  comprehend 
the  value  of  constructive  criticism,  which  no  true  art- 
ist despises.  All  progressive  art  must  of  necessity  be 
original ;  it  invariably  responds  to  the  temper  and 
spirit  of  the  age  which  produces  it.    Great  crises  in 


the  affairs  of  nations  are  eminently  beneficial  to  or- 
iginality; they  are  productive  of  disciplined  art,  which, 
moreover,  is  shorn  of  that  undue  luxuriance  accom- 
panying lengthy  periods  of  peaceful  prosperity.  A 
glance  at  the  picture  which  the  nineteenth  century 
offers  affords  the  best  illustration  of  the  fluctuation  of 
artistic  ideals. 

There  should  be  no  confusion  of  the  terms  "genius" 
and  "originality."  We  have  it  on  the  authority  of  one 
of  the  foremost  English  essayists  that  "genius  or  or- 
iginality is,  for  the  most  part,  some  strong  quality  in 
the  mind  answering  to  and  bringing  out  some  new  and 
striking  quality  in  Nature."  In  the  latter  regard  it 
can  be  rightly  argued  that  tradition  is  a  convention  of 
Nature. 

The  highly-strung  artist  whose  temperament  di- 
rects him  to  a  pursuit  of  the  ideal  is  the  best  qualified 
to  dwell  on  the  possibilities  of  scholarly  original  de- 
sign. His  knowledge  of  past  achievement,  however, 
must  be  of  such  a  depth  as  to  enable  him  to  reject  any 
theory  unsympathetic  with  tradition.  The  ordinary 
man  who  dreams  of  airy  castles  almost  attains  to  the 
status  of  an  original  designer,  but  such  a  one  lacks 
the  power  to  carry  the  given  feeling  into  other  situa- 
tions, to  convey  the  impressions  of  his  imagination  to 
paper  and  from  that  to  the  concrete.  There  are  no 
rules  governing  the  law  of  originality.  The  workings 
of  the  intellect  in  such  circumstances  are  entirely  by 
sympathy;  there  must  be  a  passionate  interest  in  a 
subject,  a  strong  element  of  dissatisfaction,  an  even 
stronger  desire  .to  emulate  and  improve  upon  that 
which  excites  the  fancy.  Without  passion  there  can 
be  no  original  interest,  none  of  that  subtle  and  elusive 
charm,  the  attribute  of  all  great  works  of  art,  which 
scarcely  ever  exists  in  the  works  of  the  present  age. 

A  short  time  ago  a  brilliant  writer  and  art  critic 
who  had  gained  some  notoriety  in  the  public  press 
spoke  to  a  gathering'of  architects.  Most  of  the  speak- 
er's remarks  were  opposed  to  traditional  sequence 
in  the  design  of  buildings;  he  ignored  the  theory  of 
architectural  composition,  and  bluntly  told  those  pre- 
sent to  be  original.  One  illuminating  sentence  was, 
"Take  ferro-concrete,  and  get  something  out  of  that." 
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As  a  champion  of  the  modern  school  of  amateurs  this 
critic's  arguments  sounded  plausible ;  but  he,  like  many 
other  gifted  critics,  was  incapable  of  realizing  that  or- 
iginality in  design  is  a  matter  for  slow  development. 

The  Discourses  of  Sir  Joshua  Reynolds  have  stood 
the  criticism  of  nearly  a  century  and  a  half ;  nothing 
finer  has  been  written  on  the  subject  of  originality 
than  certain  of  his  remarks,  which  apply  equally  to 
architecture  and  painting. 

In  the  second  Discourse,  given  to  the  students  of 
the  Royal  Academy,  December  11,  1769,  Sir  Joshua 
said: — "A  student  unacquainted  with  the  attempts  of 
former  adventurers  is  always  apt  to  overrate  his  own 
abilities;  to  mistake  the  most  trifling  excursions  for 
discoveries  of  moment,  and  every  coast  new  to  him  for 
a  new-found  country..  If  by  chance  he  passes  beyond 
his  usual  limits  he  congratulates  his  own  arrival  at 
those  regions  which  they  who  have  steered  a  better 
course  have  long  left  behind  them. 

The  productions  of  such  minds  are  seldom  dis- 
tinguished by  an  air  of  originality — they  are  antici- 
pated in  their  happiest  efforts;  and  if  they  are  found 
to  differ  in  anything  from  their  predecessors  it  is  only 
in  irregular  sallies  and  trifling  conceits.  The  more- 
extensive,  therefore,  your  acquaintance  is  with  the 
works  of  those  who  have  excelled  the  more  extensive 
will  be  your  powers  of  invention,  and,  what  may  ap- 
pear still  more  like  a  paradox,  the  more  original  will 
be  your  conceptions.  But  the  difficulty  on  this  occa- 
sion is  to  determine  what  ought  to  be  considered  as 
the  propercst  guides." 

All  through  the  Discourses  there  are  other  remarks 
equally  to  the  point,  but  none  elucidating  «the  theory 
of  originality  in  a  simpler  way.  To  the  foregoing  can 
be  added  a  saying  of  Coleridge's,  namely: — "To  ad- 
mire on  principle  is  the  only  way  to  imitate  without 
loss  of  originality." 

If  we  make  a  careful  survey  of  English  architec- 
ture during  the  past  three  centuries — apart  from  the 
qiu-stion  of  revivals  of  dissimilar  styles — we  find  an 
amazing  variety  of  forms  not  only  in  the  development 
of  composition,  but  in  the  attainment  of  original  types 
of  buildings.  The  best  of  the  foregoing  structures 
owe  their  inspiration  entirely  to  the  tradition  which 
preceded  them,  plus  a  fusion  with  imported  forms  of 
antique  classic,  as  well  as  an  honest  regard  for  the 
conditions  of  the  period  that  witnessed  their  erection. 
Turning  to  the  Gothic  Revival  of  the  last  century,  we 
find  that  the  best  works  are  indubitably  those  which  in 
spirit  closely  approach  the  masterpieces  of  the  Middle 
Ages;  for  examples,  the  buildings  of  Pugin,  Pearson, 
and  Hodley  attain  to  an  excellence  comparable  to  old 
work.  Yet  when  the  influence  of  the  Revival  waned, 
and  when  the  passion  had  almost  exhausted  itself,  the 
rank  and  file  of  the  Gothicists  sought  to  express  their 
taste  in  a  style  of  free  Gothic  which  in,  its  vagaries  is 
almost  banal. 

On  the  classic  side  the  originality  of  Vanbrugh'a 
work  has  nothing  in  common  with  the  polished  man- 
ner we  associate  with  Chambers.  Neither  would  it  be 
just  to  compare  the  exquisite  finish  of  (  ockcrell's 
detail  with  the  frenzied  attempts  of  modern  classic. 
We  might  be  tempted  to  say  with  Gwilt : — "All  sense 
in  the  application  of  appropriate  forms  in  mouldings 
seems  now  extinct,  anil  Palladio  set  at  defiance,  lit 
who  can  in  the  present  day  produce  the  newest  and 
most  extraordinary  moulding  in  profiling  an  <  >rder  is 
the  greatest  genius." 

An  examination  of  tin  U-st  modern  architecture 
evolved  to-day  in  America  and   Prance  proves  con 


clusively  that  the  only  original  buildings  in  those 
countries  are  those  which,  in  spirit  at  least,  conform 
to  traditional  truths. 


Publicity  for  Engineering  Work 

WIDER  use  of  engineers  in  public  service  and 
the  employment  of  well  recognized  means 
of  securing  publicity  for  engineering  work 
of  a  public  nature  were  two  points  receiv- 
ing special  emphasis  in  a  paper  entitled  "Some  Eac- 
tors  in  Municipal  Engineering,"  read  before  the  Am- 
erican Society  of  Mechanical  Engineers  in  New  York 
last  week  by  Morris  L.  Cooke,  director  of  the  Depart- 
ment of  Public  Works.  Philadelphia.  In  addition  to 
these  points  Mr.  Cooke  discussed  the  need  for  expert 
advice  in  municipal  work  ;  the  unfortunate  restriction 
upon  engineers  in  making  expenditures,  giving  them 
no  contingent  fund  for  emergencies  and  research 
work ;  the  absence  of  a  financial  program  based  on  a 
consideration  of  the  needs  of  the  city  over  a  consider- 
able period ;  the  impossibility  of  securing  competent 
department  heads  through  the  generally  accepted 
Civil-Service  rules,  and,  finally,  the  advisability  of  es- 
tablishing a  municipal  reference  library,  in  which 
might  be  deposited  copies  of  engineering  reports  that 
do  not  find  their  way  into  print,  as  well  as  copies  of 
all  printed  documents  of  value  to  the  municipal  en- 
gineer. The  following  extracts  from  Mr.  Cooke's  pa- 
per, for  which  we  are  indebted  to  the  Engineering 
Record,  relate,  however,  only  to  the  availability  of 
engineers  for  public,  service  and  the  value  of  pub- 
licity : 

Role  of  the  Engineer 

The  role  which  the  engineer  is  to  play  in  the  de- 
velopment of  our  municipalities  will  depend  primarily 
upon  the  attitude  taken  by  the  profession  as  a  whole 
toward  what  appears  to  be  a  wonderful  present  op- 
portunity and  also  upon  the  ability  with  which  the 
work  of  the  engineer  is  brought  to  the  attention  of 
the  public.  There  is  no  real  reason  why  municipal  en- 
gineering should  not  be  made  to  comprise  most  muni- 
cipal undertakings. 

The  test  by  w  hich  the  role  of  the  engineer  is  to  be 
determined  will  be  the  development  in  our  profession 
of  a  genuine  spirit  of  public  service.  The  community 
is  apparently  ready  to  accord  the  engineer  a  leading, 
perhaps  a  controlling  part,  if  the  engineer  will  con- 
sider that  in  every  decision  and  act  there  shall  be  the 
clearest  possible  recognition  of  the  public  interest. 

There  are  certain  kinds  of  engineering  in  which 
financial  and  almost  all  other  kinds  of  preferment  de- 
pend on  an  attitude  of  mind  which,  while  not  neces- 
sarily anti-social  does  not  provide  sufficient  opportun- 
ity for  entertaining  a  virile  public  point  of  view.  As 
a  representative  of  public,  rather  than  private  inter- 
est, it  is  my  duty  in  choosing  the  advisers  of  the  citv 
which  I  have  the  honor  of  serving  to  satisfy  myself 
not  only  as  to  the  ability  of  those  we  employ,  but  also 
as  to  their  disinterested — yes,  their  public  point  of 
view. 

Lack  of  Qualified  Men 

Judged  by  this  standard,  there  are  in  certain  fields 
of  engineering  almost  no  engineers  who  are  at  present 
available  for  the  service  of  the  public  and  who  at  the 
same  time  have  had  sufficient  experience  for  large 
undertakings.  In  the  past  few  years  we  have  had  un- 
usual opportunities  for  seeing  at  close  range  the  pro- 
fessional attitude  of  those  equipped  with  the  technical 
knowledge  required  in  advisers  to  cities  on  utility  mat- 
ters    It  has  been  practically  impossible  to  secure  the 
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Services  of  those  with  reputations  already  made  in  the 
electrical  field.  Some  of  our  experiences  could  he  con- 
sidered on  the  whole  rather  amusing  were  it  not  for 
the  fact  that  we  are  left  under  the  obvious  conclusion 
that  for  the  average  city  official  to  get  good  advice 
on  these  matters,  is  well  nigh  impossible.  What  is 
more  objectionable  is  that  this  condition  is  one  quite 
generally  recognized  as  true  by  city  officials.  We  hear 
a  good  ileal  of  complaint  on  the  part  of  engineers  that 
as  .1  profession  we  are  not  chosen  more  frequently  to 
serve  on  public  service  commissions  and  for  similar 
technical  work.  Perhaps  in  our  experience  may  be 
found  at  least  part  of  the  reason  for  this  condition. 
I  >f  course  when  a  city  wants  advice  on  a  subject  such 
as  this  the  matter  is  usually  one  of  considerable  im- 
portance, often  involving  large  sums  of  money,  and 
in  reaching  conclusions  the  city  official  should  not  be 
dependent  for  advice  on  junior  members  of  the  pro- 
fession. 

The  same  tendency  is  to  be  noted  in  other  branches 
of  i>ur  profession.  An  eminent  authority  on  concrete, 
who  is  in  intimate  touch  with  the  men  who  are  prac- 
tising in  this  line,  was  recently  asked  for  the  name  of 
an  engineer  who  was  not  in  any  way  affiliated  with 
the  large  manufacturers  of  this  material  and  after  con- 
siderable study  was  able  to  think  of  only  one  man. 
There  is  nothing  necessarily  improper  in  this  situation 
— it  may  simply  mean  that  all  the  competent  men  in 
this  line  receive  retainers  from  manufacturers.  Some 
months  ago  I  wanted  to  retain  an  engineer  fully  post- 
ed on  the  details  of  a  certain  sub-division  of  railroad 
operation.  It  was  extremely  difficult  to  find  a  man 
without  recognized  affiliations  which  would  preclude 
his  retention.  Again  I  am  informed  that  there  are  no 
asphalt  experts  who  do  not  receive  retainers  from  the 
manufacturers.  It  is  a  condition  w  hich  should  be  pro- 
vocative of  thought  by  engineers. 

I  would  not  have  you  think  that  I  do  not  fully  ap- 
preciate that  our  present  situation  is  the  natural  out- 
growth of  the  fact  that  all  of  the  foremost  engineers 
have  become  prominent  through  the  service  of  private 
interests.  Public  employers  up  to  the  present  have 
been  almost  a  negligible  factor  in  furnishing  opportun- 
ity for  employment  or  for  the  making  of  a  reputation. 
It  is  perfectly  natural,  and  it  is  in  accord  with  former 
ideals,  that  engineers  should  feel  their  first  duty  to  be 
to  these  private  employers.  But  in  this  time  of  broader 
and  deeper  social  consciousness  it  seems  to  me  that 
this  standard  must  change. 

Magnitude  of  Opportunity 

In  inviting  the  attention  of  our  profession  to  the 
municipal  field,  we  are  apparently  opening  the  door 
of  opportunity  to  tens  of  millions  of  dollars'  worth  of 
work  which  is  not  now  either  considered  engineering 
nor  carried  on  by  engineers.  The  municipal  field  is 
almost  virgin  soil  so  far  as  engineering  is  concerned. 
As  recently  as  ten  years  ago  the  problem  of  snow  re- 
moval which  is  being  discussed  as  a  part  of  this  day's 
program,  was  so  absolutely  in  the  hands  of  thumb  rule, 
and  in  many  instances  even  of  inexperienced  men,  that 
it  is  probably  true  that  in  no  city  in  this  country  was 
it  being  attacked  either  by  engineering  methods  or  by 
engineers.  Yet  it  will  not  be  denied  that  on  work  of 
this  kind,  in  which  one  city  spent  nearly  $3,000,000  in 
six  weeks  last  year,  there  is  in  reality  an  engineering 
problem  of  considerable  magnitude. 

If  this  municipal  field  is  to  be  one  in  which  engi- 
neers of  ability,  sincerity  of  purpose  and  high  ideals 
are  to  find  a  permanent  and  satisfactory  outlet  for  their 
energies,  our  profession  acting  as  a  profession  will  be 
one  of  the  main  agencies  bringing  about  certain  funda- 


mental changes  in  the  attitude  of  the  public.  In  the 
minds  of  too  many  engineers,  participating  collective- 
ly in  matters  pertaining  to  municipal  engineering 
means  "getting  into  politics."  Architectural  work  be- 
ing a  part  of  the  business  of  the  Department  of  Public 
Works  in  Philadelphia,  we  have  had  the  co-operation 
of  the  American  Institute  of  Architects  and  of  its  Phil- 
adelphia chapter  from  the  beginning.  We  have  made 
many  demands  on  them  and  in  every  case  have  met 
with  generous  enthusiastic  response.  This  assistance 
has  been  entirely  apart  from  the  help  rendered  us  by 
individual  architects.  We  have  had  the  constant,  in- 
defatigable and  valuable  support  of  the  secretary  of  the 
American  Society  of  Mechanical  Engineers  in  our  ef- 
forts to  maintain  the  highest  professional  standards  in 
the  work  of  the  department.  But  engineering  bodies 
as  such  have  given  us  no  assistance  and,  so  far  as  I 
know,  have  taken  no  part  in  the  discussion  of  federal, 
state  and  municipal  engineering,  except  in  the  matter 
of  conservation,  which  for  some  reason  is  considered 
as  innocuous  from  an  engineering  standpoint  as  a 
prayer-meeting. 

Publicity 

I.  am  not  one  of  those  who  feel  that  all  our  short- 
comings are  "the  fault  of  the  people."  I  would  rather 
assume  my  share  of  the  responsibility  for  conditions 
as  they  are  and  then  join  with  my  professional  asso- 
ciates and  the  community  at  large  in  bettering  them. 
If  we  engineers  are  to  have  any  prominent  part  in  this 
there  are  fundamental  changes  which  we  shall  have  to 
make  in  our  own  equipment  for  the  work.  In  the  first 
.place,  we  have  to  get  rid  of  the  now  old-  fashioned  idea 
that  advertising  is  a  crime.  I  admit  that  as  a  part  of 
my  work  as  a  public  official  I  put  in  a  great  deal  of 
thought  on  what  may  be  quite  properly  called  adver- 
tising. By  that  I  mean  that  I  pay  less  attention  in  un- 
reports to  dignity  of  form  and  diction  than  to  making 
them  sufficiently  interesting  to  be  read.  It  is  only  as 
we  engineers  who  are  public  officials  learn  to  make  the 
public,  sometimes  against  Its  will,  understand  our  work, 
that  we  are  to  get  that  degree  of  popular  support  for 
it  which  will  make  it  possible  for  it  to  be  done  in  an 
efficient  manner. 

In  my  opinion  it  is  going  to  become  more  and  more 
a  necessity,  not  only  in  public  but  in  private  work,  for 
engineers  to  be  able  to  popularize  what  they  are  doing. 
It  is  true  to-day  that  a  man  who  wants  to  do  really 
good  and  efficient  work  can  do  so  only  after  an  aroused 
public  opinion.  You  cannot  drive  people  in  a  demo- 
cracy. So  I  admit  that  in  offering  employment  to  an 
engineer,  other  things  being  equal,  I  want  what  might 
be  called  a  good  advertiser.  You  can  secure  appropria- 
tions for  work  more  easily  when  it  is  well  advertised. 
The  Panama  Canal  is  a  good  example  of  this  principle. 
Again,  advertising  is  the  best  possible  check  against 
ill  advised  expenditures.  In  building  our  Byberry  and 
Bensalem  service-test  roadway  we  erected  sign-boards 
on  each  of  the  26  sections  giving  to  the  layman  the 
exact  method  of  its  construction  in  non-technical  lang- 
uage. If  the  public  know  how  a  street  is  supposed  to, 
be  constructed  or  cleaned,  you  do  not  require  as  many 
paid  inspectors  on  the  job. 

Development  of  Public  Opinion 

The  development  of  some  varieties  of  municipal  en- 
gineering is  absolutely  dependent  upon  the  develop- 
ment of  public  opinion  and  must  proceed  with  it.  The 
matter  of  street  cleaning  is  largely  a  question  of  an 
improved  public  taste  in  the  matter  of  street  paving. 
Unless  streets  are  well  paved  they  cannot  be  well 
cleaned  except  at  a  prohibitive  cost.  To  jump  from 
one  degree  of  cleanliness  in  this  respect  to  another 
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without  a  supporting  public  opinion  may  be  enough 
to  wreck  an  administration  and  to  set  the  tide  of  civic 
improvement  running  in  the  opposite  direction. 

The  newspaper  is  the  great  educator  in  these  mat- 
ters to-day.  But  we  are  already  using  in  Philadelphia 
moving  pictures,  parades  and  exhibitions.  The  possi- 
bilities of  these  and  other  means  of  publicity  are  not 
yet  fully  understood. 

Again,  more  effort  must  be  put  into  humanizing 
public  administration.  The  engineer  shares  with  those 
who  have  had  the  opportunity  for  education,  the  mis- 
taken idea  that  the  man  at  the  top  is  in  a  position  to 


tell  the  man  at  the  bottom  what  is  good  for  him.  The 
fact  that  our  country  was  founded  and  has  been  per- 
petuated on  the  contrary  idea  has  not  seemed  to  affect 
the  situation  very  much. 

Take,  for  instance,  the  movement  which  has  led  to 
the  formation  of  large  numbers  of  business  men's  asso- 
ciations and  improvement  associations.  I  have  found 
these  associations  ready  and  anxious  to  hear  from  men 
who  had  definite  knowledge  on  matters  of  public  in- 
terest. It  should  be  the  attitude  of  any  engineer  to 
affiliate  with  one  of  these  organizations  and  to  help  to 
make  it  an  influence. 


Floors  for  Steel  Highway  Bridges 


By  Clifford  Older, 

DEFINITE  statistics  in  regard  to  the  number 
and  length  of  highway  bridges  for  any  con- 
siderable mileage  of  highways  are  difficult 
to  obtain  and  are  not  at  present  available. 
Jn  some  states,  however,  we  are  able  to  ascertain  the 
amount  of  the  total  expenditure  for  bridge-work  of  all 
kinds.  Available  information  of  this  kind  seems  to 
indicate  that  approximately  one-half  of  the  funds  rais- 
ed for  ordinary  road  and  bridge  purposes  are  expended 
in  the  renewal  and  maintenance. 

It  is  evident,  therefore,  that  if  maintenance  expen- 
ditures are  to  be  reduced  to  the  minimum,  highway 
bridges  and  bridge  floors  must  receive  careful  con- 
sideration. 

Judging  from  conditions  in  Illinois,  it  is  probable 
that  at  least  ''0  per  cent,  of  all  existing  highway 
bridges  are  provided  with  nothing  better  than  plank 
floors,  and  that  the  maintenance  of  these  floors  costs 
approximately  15  per  cent,  of  the  total  expenditure  for 
road  and  bridge  maintenance,  or  about  $10.00  per  mile 
< >l  i < tad  per  annum. 

Floors  for  New  Bridges 

It  is  a  simple  matter  to  provide  sufficient  strength 
in  the  design  of  a  ne  w  bridge,  to  accommodate  any  of 
the  various  modern  types  of  floors  or  wearing  surfaces. 

1 1  seems  desirable  to  select  a  type  of  Moor  which 
will  permit  the  use  of  a  wearing  surface  of  the  same 
kind  as  that  on  the  adjacent  highway,  so  that  the  same 
method  of  maintenance  may  be  used  Oil  the  bridge 
Hour  elsewhere. 

The  difference  in  weight  of  various  types  of  floors 
has  little  effecl  on  the  design  and  cost  of  concrete 
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bridges.  Steel  bridges,  however,  arc  materially  affect- 
ed in  both  design  and  cost,  by  a  comparatively  small 
variation  in  the  weight  of  the  floor.  '1  he  saving  in  the 
weight  and  cost  of  the  steel  in  the  trusses  and  floor 
system  for  the  lighter  floors  may  outweigh  the  advant- 
age of  having  the  same  wearing  surface  on  the  bridge 
as  elsewhere  on  the  highway.  Floors  for  steel  bridges 
only  will  be  considered  in  this  discussion. 

It  is  desirable  to  provide  an  independent  wearing 
surface  so  that  although  the  pavement  may  be  worn 
practically  through,  the  bridge  may  still  carry  traffic 
with  safety.  The  bridge  floor  should  then  preferably 
consist  of  two  elements:  the  sub-floor,  which  should 
be  as  permanent  as  the  bridge  superstructure  and 
should  provide  the  necessary  strength  to  transmit  the 
highway  loads  to  the  floor  supports,  and  a  wearing 
surface  of  such  character  as  to  permit  of  economical 
maintenance. 

In  considering  construction  materials  for  both  these 
elements,  the  matter  of  weight  increases  in  importance 
with  the  length  of  span.  For  sub-floors  of  the  more 
permanent  type,  buckle  plates  with  concrete  covering, 
reinforced  concrete,  and  creosoted  plank  cover  the  field. 
For  wearing  surfaces,  brick,  concrete,  creosoted  blocks, 
macadam,  gravel,  mixtures  of  bituminous  materials 
with  sand,  gravel  or  stone,  plank,  ordinary  soil  and 
practically  all  other  varieties  of  surfacing  materials 
have  been  used. 

In  comparing  costs,  it  is  necessary  to  consider  not 
only  the  cost  of  the  floor  and  its  maintenance,  but  also 
the  effect  of  the  weight  of  floor  selected  on  the  design 
and  cost  of  the  remainder  of  the  bridge. 

Classification  of  Floors  with  Respect  to  Weight 

For  the  purpose  of  considering  the  effect  of  the 
weight  of  the  floor  on  the  design  of  the  superstructure. 
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Creosoted  plank  sub-floor— brick  wearing  surface. 

the  various  types  of  floors  are  herein  grouped  in  four 
classes. 

Class  A  Floors. —  Floors  which  weigh  approximate- 
ly 1U0  lbs.  per  sq.  ft.  of  roadway  surface  are  included 
in  Class  A.  Eloors  consisting  of  a  reinforced  concrete 
sub-floor,  assumed  to  weigh  50  lbs.  per  square  foot,  on 
which  is  placed  a  wearing  surface  of  concrete,  brick, 
macadam  or  gravel,  are  of  this  class.  The  wearing  sur- 
face is  assumed  also  to  weigh  fifty  lbs.  per  sq.  ft.  of 
roadway  surface. 

Class  B  Floors. —  Floors  which  weigh  approximate- 
ly 65  lbs.  per  sq.  ft.  of  roadway  surface  are  included  in 
Class  15.  Floors  consisting  of  a  concrete  sub-floor, 
with  a  creosoted  block  wearing  surface  and  floors  con- 
sisting of  creosoted  plank  sub-floors  with  a  brick  wear- 
ing surface,  are  of  this  class. 

Class  C  Floors. — Floors  which  weigh  approximate- 
ly 32  lbs",  per  sq.  ft.  are  included  in  Class  C.  Eloors 
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consisting  of  a  creosoted  plank  sub-floor  with  a  creo 
soted  block  wearing  surface,  are  included  in  this  class 

Class  D  Floors. — Floors  which  weigh  approximate 
ly  26  lbs.  per  sq.  ft.  are  included  in  Llass  D.  Floor 
consisting  of  a  creosoted  plank  sub-floor  with  a  weary- 
ing surface  about  three-fourths  of  an  inch  thick,  com- 
posed of  a  mixture  of  gravel  and  bituminous  material, 
are  of  this  class. 

Buckle  plate  floors  are  not  considered,  as  they 
weigh  as  much  and  cost  more  than  concrete  sub-floors. 
Description  of  Floors  Illustrated 

Fig.  1  shows  standard  designs  used  by  the  Illinois 
Highway  Department  for  the  floors  above  mentioned. 
The  creosoted  plank  sub-floors  (Floor  C  and  Floor  Dj 
are  crowned  by  bending  the  plank  over  the  stringers 
and  anchoring  the  ends  to  the  nailers  by  means  of  lag 
screws.    The  creosoted  blocks  (Floor  B  and  Floor  Dj 
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are  laid  on  a  %-inch  bituminous  felt  cushion,  which  is 
coated  with  asphalt  immediately  before  laying  the 
blocks.  Shiplap  sub-plank  are  used  for  floors  having 
a  bituminous  gravel  wearing  surface.  The  use  of  this 
form  of  sub-plank  has  been  found  to  be  the  cheapest 
and  most  effective  method  of  preventing  the  leakage 
of  the  bituminous  material. 

Explanation  of  Curves 

The  curves  (Fig.  2)  show  the  weight  of  the  struc- 
tural steel  in  bridge  superstructures  as  a  per  cent,  of 
the  weight  of  the  steel  in  superstructures  having  Class 
A  floors.  That  is  the  weight  of  superstructure  steel  in 
bridges  having  floors  weighing  100  lbs.  per  sq.  ft.  is 
taken  as  100  per  cent.,  and  the  weight  of  steel  required 
for  the  lighter  floors  expressed  as  a  percentage  of  this 
weight. 

These  curves  are  based  on  the  weight  of  steel  in 
spans  which  conform  to  the  standard  designs  of  the 
Illinois  Highway  Department.  The  designs  used  pro- 
vide for  16-foot  roadways.  The  curves  were  checked 
at  a  number  of  points,  however,  for  18-foot  roadwaj 
designs  and  were  found  to  conform  very  closely. 
These  curves  are  sufficiently  accurate  to  enable  a  de- 
signer to  determine  the  relative  cost  of  steel  super- 
structure having  floors  of  various  types  and  weights. 

The  curve  (Fig.  3)  is  based  on  the  curves  (Fig.  2' 
and  shows  the  average  per  cent,  variation  in  weight  oi 
steel  for  a  variation  of  ten  lbs.  per  sq.  ft.  in  the  weighl 
of  the  floor. 

F"ig.  4  -shows  the  average  contract  price  for  the 
Illinois  Highway  Department  standard  16-foot  road- 
way steel  spans  with  floor  complete. 

For  spans  up"  to  80  feet  inclusive,  rivetted  pony 
trusses  are  used.    For  spans  from  90  to  160  feet,  rivet- 
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ted  Pratt  trusses  are  used.  This  range  of  span  length 
covers  at  least  90  per  cent,  of  the  highway  bridges  in 
Illinois. 

The  average  contract  price  of  materials  is  as  fol- 
lows:— structural  steel  complete  in  place,  $.03)4  per 
lb.;  concrete 'sub-floors,  including  reinforcing  steel, 
$12.00  per  cu.  yd.;  concrete  wearing  surface,  4  inches 
think,  90c.  per  sq.  yd.;  creosoted  sub-plank  (12-lb. 
treatment)  complete  in  place,  $70.00  per  thousand  feet 
board  measure;  creosoted  block  wearing  surface,  $1.80 
per  sq.  yd. ;  bituminous  gravel  wearing  surface,  60c. 
per  sq.  yd. 

The  average  cost  of  sub-floor  and  wearing  surface 
per  foot  of  16  feet  wide  roadway  (1.78  sq.  yds.  includ- 
ing curbs)  is  as  follows : — concrete  sub-Moor  with  con- 
crete, wearing  surface  (weight  100  lbs.  per  sq.  ft.)  $4.2.i 
per  ft.  of  bridge ;  concrete  sub-floor  with  creosoted 
block  wearing  surface  (weight  65  lbs.  per  sq.  ft.),  $5.80 
per  ft.;  creosoted  plank  sub-floor  with  creosoted  block 
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wearing  surface  (weight  32  lbs.  per  sq.  ft.),  $7.30  per 
ft. ;  creosoted  plank  sub-floor  with  bituminous  gravel 
wearing  surface  (weight  26  lbs.  per  sq.  ft.),  $5.15  per 
ft. 

It  .seems  probable  that  under  average  conditions 
the  length  of  life  of  the  floors  represented  by  the  upper 
three  full  line  curves  may  equal  that  of  the  remainder 
of  the  superstructure  and  that  the  cost  of  maintenance 
for  this  period  would  be  small. 

The  experience  of  the  Illinois  Highway  Department 
seems  to  indicate  that  under  average  conditions  the 
bituminous  wearing  surface  requires  a  light  treatment 
of  oil  and  stone  chips  or  screened  gravel,  at  intervals 
of  about' four  years  at  a  cost  of  about  ten  cents  per 
square  yard  and  a  probable  complete  resurfacing  once 
in  about  twelve  years  at  a  cost  of  approximately  60c. 
per  square  yard.  This  amounts  to  7)  1-c.  per  square 
yard,  per  annum.  Adding  to  the  first  cost  of  the  bridge, 
the  maintenance  charge  capitalized  at  6  per  cent.. 
Curve  I),  I'ig.l  results.  The  position  of  this  curve 
indicates  that  it  would  be  preferable  to  use  creosoted 
block  or  other  floor  in  building  new  Structures 

Probably  95  per  cent,  of  existing  steel  highway 
bridge-,  were  originally  designed  for  ordinary  plank 
floors.  L'nder  average  conditions  and  at  the  present 
price  of  yellow  pine,  which  is  the  material  now  quite 
generally  used,  the  annual  cost  of  maintaining  such 
floors  is  about  35c.  per  square  yard.  The  first  cost, 
plus  the  maintenance  charge  capitalized  at  <>  per  cent, 
results  in  curve  P.  big.  4. 

Conclusions 

It  is  evident  that  ordinary  plank  floors  having  an 
average  life  of  not  more  than  three  ami  one  half  yearn 
are  to  he  avoided  when  possible. 

It  is  to  be  noted  that  with  the  exception  of  the  floor 
with  the  bituminous  surface,  the  cost  of  the  floor  in- 
creases as  the  weight  decreases;  and  vet  the  cost  •  > f  (lie 
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entire  superstructure  decreases  as  the  weight  of  floor 
decreases. 

The  saving  in  cost  for  the  lighter  floors  increase.^ 
with  an  increase  in  the  unit  cost  of  structural  steel  in 
place,  and  decreases  with  an  increase  in  the  cost  of  the 
materials  used  in  such  floors. 

In  reflooring  old  steel  bridges  of  satisfactory  de- 
sign, a  creosoted  sub-plank  with  bituminous  wearing 
surface  has  been  found  to  give  reasonable  service.  The 
weight  is.  somewhat  greater  than  that  of  a  plank  floor, 
but  the  effect  of  the  added  weight  is  probably  offset  by 
the  reduction  of  impact,  due  to  the  comparatively 
smooth  and  wielding  surface. 

The  cost  of  maintaining  the  bituminous  surface  ia 
only  about  20  per  cent,  of  that  of  an  ordinary  plank 
floor. 

There  seems  to  be  no  place  in  the  economic  design 
of  new  highway  bridges  for  floors  consisting  of  a  creo- 
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soted  plank  sub-floor  with  a  brick  wearing  surface,  as  by  curves  B  and  C,  Fig.  4. 

the  life  oi  such  a  floor  could  hardly  l)c  greater  than         The  floors  listed  under  Class  A  seem  hardly  to  be 

that  of  floor  C,  Fig.  1.  while  the  cost  of  the  complete  justifiable,  except  for  short  spans,  unless  other  con- 

superstructure  would  be  greater  than  that  represented  siderations  outweigh  first  cost. 


The  Selection  of  Road  Machinery 


By  T.  R.  AgRt 


THE  wide  range  of  machinery  and  appliances 
available  for  road  and  pavement  construction 
makes  advisable  a  careful  selection  for  any 
particular  class  of  work,  and  yet  many  types 
of  machinery  are  so  much  alike  in  general  design  that 
a  selection  must  be  based  on  a  careful  study  of  their 
operating  characteristics.  Probably  there  is  no  one 
best  type  as  a  general  rule.  It  is  not  within  the  scope 
of  this  paper  to  discuss  the  many  kinds,  and  varieties 
of  good,  bad  and  indifferent  road  building  machinery, 
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but  it  is  proposed  to  discuss  a  few  principles  applicable 
to  its  selection,  operation  and  maintenance. 

We  find  a  group  of  machines  available  for  earth 
road  work,  another  for  macadam  construction,  and  so 
on  through  the  various  classes.  These  groups  overlap 
to  some  extent. 

Of  the  machinery  offered  for  earth  work  certain 
types,  such  as  the  leveller,  are  for  a  rather  limited  kind 
of  work,  while  others,  such  as  the  blade  grader  and 
elevating  grader,  are  for  more  diverse  uses.  When  a 
selection  is  to  be  made  for  a  special  work  for  which 
only  one  class  of  machine  is  made,  one  has  only  to 
choose  the  best  bargains  from  the  limited  offerings 
of  the  class.    But  when  machinery  is  to  be  chosen  for 

*  raper  presented  at  the  Annual  Convention  of  l lie  American  Koad 
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more  diverse  uses  operating  characteristics  and  adapt- 
ability must  be  considered.  It  will  usually  be  found 
that  the  selection  may  be  narrowed  down  to  two  or 
three  makes  and  the  final  choice  will  depend  upon 
price  and  personal  preference. 

The  leveller  has  already  been  mentioned  as  an  ex- 
ample of  a  specialized  machine,  and  the  mixer  for  con- 
crete pavement  construction  is  another.  For  this 
work  it  seems  to  be  agreed  that  the  traction  type 
with  boom  delivery  is  the  best.  Of  these,  several 
makes  are  available  and  which  to  select  will  depend 
upon  the  purchaser's  opinion  as  to  the  value  and  suit- 
ability of  individual  machines. 

On  the  other  .hand,  the  choice  for  earth  road  con- 
struction will  be  between  the  elevating  grader  and  the 
blade  grader,  and  between  traction  haulage  and  team 
haulage,  and  between  the  steam  tractor  and  the  gas 
tractor.  Here  the  purchaser  must  decide  between  the 
classes  first  of  all,  and  then  between  individual  makes 
of  the  class. 

This  is  typical  of  the  machinery  available  for  many 
classes  of  road  work  and  the  basis  for  a  proper  com- 
parison is  not  easy  to  state.  It  is  believed,  however, 
that  the  following  factors  must  be  taken  into  account : 
(a)  purchase  price,  (b)  rate  of  depreciation,  (c)  main- 
tenance cost,  (d)  cost  of  operation,  (e)  speed,  all  of 
which  enter  into  the  cost  of  doing  work  with  any  piece 
of  machinery. 

To  properly  estimate  these  factors  there  is  at  pre- 
sent but  incomplete  and  contradictory  cost  data  avail- 
able and  engineers  and  contractors  can  do  a  great  ser- 
vice by  giving  publicity  to  any  reliable  and  conclusive 
cost  data  that  comes  into  their  hands. 

Purchase  Price. — Some  kinds  of  machinery  will 
'  save  their  cost  in  a  comparatively  short  time  and  such 
may  unhesitatingly  be  chosen  because  the  user  can 
readily  foretell  whether  he  has  enough  work  ahead  to 
make  the  investment  profitable.  Other  kinds  require 
a  large  outlay  and  must  be  used  with  reasonable  regu- 
larity for  a  term  of  years  before  they  will  prove  profit- 
able. Eventually,  if  they  can  be  kept  busy  they  will 
pay  out,  but  before  such  machinery  is  purchased  there 
must  be  some  assurance  that  the  necessary  work  can 
be  secured.  It  would  often  be  cheaper  in  the  long  run 
to  use  a  machine  which  operated  at  higher  unit  costs, 
but  which  could  be  purchased  at  a  much  lower  price. 

Depreciation. — Depreciation  is  probably  the  most 
difficult  factor  to  estimate,  because  the  carefulness  of 
the  operator  has  such  a  marked  influence  on  the  life 
of  a  machine.  With  most  machinery  the  average  life 
is  fairly  well  established  and  hence  depreciation  can 
easily  be  estimated.  This  is  a  very  important  cost 
item  and  is  probably  more  often  placed  too  low  rather 
than  too  high. 

Maintenance. — The  influence  of  maintenance  on 
unit  cost  is  well  understood  and  needs  no  especial  com- 
ment. Probably  this  item  is  also  more  otten  under- 
estimated than  overestimated.  It  should  be  borne  in 
mind  that  maintenance  cost  really  includes  not  only 
the  charge  for  making  repairs  to  a  machine  but  also 
the  cost  of  delay  due  to  the  idle  time  of  the  machine. 
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When  a  large-  gang  is  working  around  a  machine  such 
as  a  concrete  mixer,  any  delay  on  account  of  the  ma- 
chine is  expensive. 

Cost  of  Operation. — The  cost  of  operation  for  a 
machine  should  he  taken  from  the  average  of  many 
runs  under  normal  conditions  and  not  from  excep- 
tional runs  made  under  the  most  favorable  conditions.. 
Quite  often  this  average  will  be  double  that  which  is 
.  occasionally  obtained  when  all  conditions  are  favor- 
able. This  cost  will  include  the  pay  of  all  men  needed 
to  run  the  machine  and  the  cost  of  all  supplies  regu- 
larly used  in  its  operation. 

Speed. — The  rapidity  with  which  a  machine  per- 
forms its  work  is  a  very  important  consideration  not 
only  from  the  standpoint  of  cost  per  unit  of  work  done 
but  from  the  impetus  it  gives  to  the  entire  job.  This 
is  particularly  true  in  road  and  pavement  construc- 
tion where  favorable  weather  conditions,  must  be  util- 
ized. 

Skill  Required  to  Operate. — The  skill  required  to 
operate  a  particular  machine  should  be  given 
consideration,  because  expert  operators  are  not  always 
easily  obtained  and  if  a  machine  requires  considerable 
skill  in  operation  to  produce  the  maximum  output,  its 
average  may  be  low  due  to  the  difficulty  of  securing 
and  retaining  expert  operators.  Such  machinery 
should  usually  be  purchased  only  because  of  its  mark- 
ed superiority  in  other  respects. 

Adaptability. — Adaptability  of  a  machine  to  vari- 
ous classes  of  work  is  an  important  consideration  be- 
cause it  is  rarely  possible  to  foretell  just  where  it  will 
be  used  next,  and  it  is  better  to  use  a  reasonably  effici- 
ent machine  continuously  than  it  is  to  use  a  special 
and  highly  efficient  machine  for  a  certain  kind  of  work 
and  have  it  idle  a  large  percentage  of  the  time. 

Having  estimated  as  accurately  as  possible  the 
various  factors  enumerated  as  above,  preference  should 
be  given  to  the  one  type  showing  up  the  best. 

The  adoption  of  certain  types  of  machinery  for  vari- 
ous classes  of  road  work  has  been  largely  a  survival 
of  the  fittest,  although  on  account  of  the  new  types 
that  are  continually  being  marketed,  the  process  of 
weeding  out  is  going  on  constantly.  For  most  classes 
of  highway  work  the  preferred  types  are  fairly  well 
known  and  to  enumerate  them  here  would  serve  no 
useful  purpose. 

In  rural  communities  labor  is  usually  scarce,  and 
the  contractor  in  highway  construction  will  find  it  to 
his  advantage  to  utilize  every  machine  that  will  facili- 
tate his  work  even  though  it  may  not  in  all  cases  re- 
duce his  unit  costs.  In  the  long  run  he  will  profit 
because  of  a  greatly  increased  yardage  for  his  season's 
output. 

Those  engaged  in  constructing  roads  and  pave- 
ments have  long  realized  what  a  large  item  of  cost 
is  incurred  in  hauling  materials  and  some  discussion 
of  the  methods  available  is  pertinent  to  this  paper. 
Many  factors  involved  in  determining  the  cost  of  haul- 
ing arc  variable  for  work  in  different  localities  but 
for  a  given  piece  of  work  the  amount  of  each  of  these 
can  usually  be  selected  with  reasonable  accuracy,  and 
the  economy  of  various  methods  thus  compared. 

The  cost  of  hauling  varies  with  the  following  fac- 
tors: (1  )  length  of  haul  ;  ( 1 )  rati'  of  travel  of  the  outfit 
used;  (3)  amount  bf  time  lost  at  cars  while  loading 
and  at  road  while  unloading  ;  (4)  amount  of  time  lost 
on  account  of  bad  roads;  (5)  capacity  of  the  OUtfil  per 
trip;  (o)  cost  of  operation  of  the  outfit. 

Length  of  Haul.  Length  of  haul  for  a  given  piece 
of  work  is,  of  course,  the  same  no  matter  what  method 
of  hauling  is  used. 


Rate  of  Travel. — The  rate  of  travel  varies  some- 
what between  outfits  of  the  same  kind,  and  yet  there 
is  a  value  that  is  reasonably  near  an  average  for  all 
outfits  of  a  type.  For  teams  two  and  one-half  miles 
per  hour,  traction  outfits  three  miles  per  hour,  motor 
trucks  ten  miles  per  hour,  and  for  the  industrial  rail- 
way ten  miles  per  hour  may  be  taken  as  typical  speeds, 
assuming  half  the  distance  is  travelled  empty  and  half 
loaded. 

Lost  Time. — The  amount  of  time  lost  at  cars  de- 
pends upon  the  method  of  loading  the  outfit.  If  hand 
shovelling  is  resorted  to,  the  time  will  be  relatively 
long,  but  extra  units  of  the  outfit  may  be  loaded  while 
the  others  are  on  the  road.  This  is  advisable  for  all 
classes  of  hauling  outfits  and  is  a  necessity  in  traction 
hauling  and  with  the  industrial  railway.  Bins  at  the 
sidings  with  capacity  for  a  full  load  for  the  outfit  may 
be  used  instead  of  extra  units  of  equipment  and  are 
a  necessity  when  the  motor  truck  is  used.  For  team 
hauling  the  loading  chute  may  be  employed  instead  of 
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extia  wagons.  In  any  case  time  lost  at  the  cars  is 
expensive,  especially  on  short  hauls,  and  should  be 
eliminated  as  far  as  possible. 

Records  of  loss  of  time  in  loading  and  in  unloading 
are  exceedingly  diverse  but  the  following  amounts  lost 
per  trip  are  near  enough  the  average  to  give  compar- 
able results:  with  team  hauling  IS  minutes,  motor 
trucks  (loaded  from  bins  or  hoppers)  o  minutes,  trac- 
tion outfits,  30  minutes,  and  with  the  industrial  rail- 
way, 30  minutes. 

Time  lost  due  to  the  condition  of  the  road  cannot 
be  evaluated  in  a  discussion  like  this  because  it  varies 
throughout  the  season,  differs  with  the  loealitv  and 
with  the  kinds  of  roads  over  which  the  hauling  must  be 
done.  It  is  greatest  with  the  traction  outfit,  is  about 
the  same  for  team  and  motor  truck  hauling,  and  is  a 
negligible  factor  for  the  industrial  railwav. 

The  capacities  of  these  outfits  per  trip  are  also 
exceedingly  diverse  and  perhaps  no  particular  one  is 
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typical,  Nut  equipment  of  the  following  capacities  is 
in  common  use. 

Wagons  for  team  hauling  two  tons,  motor  trucks 
ti\e  tons,  traction  outfits  fifteen  tons,  industrial  rail- 
way trains  twenty  tons. 

I  he  cost  of  operation  of  each  of  these  outfits  will 
vary  with  the  skill  of  the  superintendent,  the  char- 
acter oi  the  operator,  the  kind  of  weather  encountered, 
and  the  nature  of  the  road  that  is  used.  Cost  of  opera- 
tion should  include  the  following  items:  interest  on 
investment,  depreciation  on  outfit,  maintenance  of  out- 
tit,  fuel,  oil  and  other  supplies  used  and  lahor  cost  of 
operation. 

These  various  items  must  he  evaluated  in  estimat- 
ing the  cost  per  hour  for  operation,  and  a  careful 
study  of  the  subject  has  led  to  the  assignment  of  the 
following  values.  If  any  inequalities  exist  here  it  will 
of  course  change  the  entire  relation,  but  the  method  of 
comparing  costs  of  hauling  as  outlined  is  applicable 
and  that  is  the  principal  object  of  this  discussion.  Cost 
of  o|  eratioti  per  hour  for  teams  SO. 50,  for  motor  truck 
$2.00,  for  traction  outfit  $3.00,  for  industrial  railway 
$400. 

Knowing  the  relation  that  exists  between  these 
various  factors  that  enter  into  cost  of  hauling,  an 
equation. may  be  written  to  show  the  cost  per  ton 
which  is  as  follows : — 

rd  Tr 
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where 

d 

C  =  cost  per  ton  for  a  length  of  haul  = — 

2 

d  =  distance  in  miles  travelled  per  round  trip, 
u  =  number  of  tons  hauled  per  trip, 
s  =  speed  of  vehicle  in  miles  per  hour. 
T  =  time  lost  loading  plus  time  lost  unloading, 
r  =  cost  of  operation  in  dollars  per  hour. 
If,  in  the  general  expression  given  above,  we  in- 
sert the  values  of  the  various  factors  for  each  method 
of  hauling,  we  get  the  unit  cost  of  hauling  by  that 

d 

method  for  any  length  of  haul  — .    These  are  as  fol- 

2 

lows : 

C  =  0.1  d  +  0.075,  for  team  hauling. 

C  =  0.04  d  +  0.04,  for  motor  truck  hauling. 

C  =  0.066  d  +  0.10,  for  traction  hauling. 

C  =  0.02  d  +  0.10,  for  industrial  railway  hauling. 

For  convenience  of  comparison  the  unit  costs  for 
various  lengths  of  haul  have  been  computed  and  the 
diagrams  in  Fig.  1  constructed.  It  is  easy  to  see  at 
a  glance  the  most  economical  method  for  any  length 
of  haul.  If  the  assumed  values  of  the  various  factors 
are  in  any  case  inapplicable  to  a  given  set  of  condi- 
tions, the  proper  ones  may  be  selected  and  similar 
curves  drawn  for  use  in  comparing  the  costs  for  those 
conditions. 

It  is  also  convenient  to  know  the  capacity  of  these 
various  outfits  per  working  day  and  the  diagrams  in 
Fig.  2  have  been  drawn  to  show  the  amount  of  ma- 
terial each  outfit  will  deliver  per  hour  and  per  day 
when  working  under  the  assumed  conditions. 

The  important  thing  in  this  discussion  is  not  the 
relative  costs  shown  by  these  diagrams  but  the  pos- 
sibility of  reducing  to  definite  data  the  probable  costs 
for  any  piece  of  work,  thus  obtaining  a  basis  for  deter- 
mining which  method  to  use. 


In  all  of  this  discussion  one  factor  has  of  neces- 
sity been  omitted  which  is  of  greater  importance  than 
any  other,  and  that  is  the  personality  of  the  superin- 
tendent. One  man  fails  to  make  certain  equipment 
pay  out  and  another  succeeds  in  accomplishing  re- 
markable results  with  it.  Two  sets  of  cost  data  are 
obtained,  the  one  showing  abnormally  high  costs,  the 
other  showing  costs  that  are  exceedingly  low.  No 
general  discussion  can  ignore  these  facts  but  they 
cannot  be  put  into  data  for  use  in  average  cases. 
Instruction  to  Engineers 

States,  municipalities  and  a  few  construction  com- 
panies seek  to  insure  that  no  engineer  in  their  employ 
will  allow  the  organization  of  which  he  is  superintend- 
ent to  fall  below  the  average  in  efficiency.  To  that 
end  instructions  regarding  the  use  and  capacity  of 
various  kinds  of  machinery  and  as  to  methods  of  or- 
ganization are  furnished.  Some  of  these  manuals  oi 
instruction  are  excellent  treatises  on  highway  con- 
struction. Three  phases  of  the  use  of  machinery  are 
usually  presented  and  these  cover  the  normal  require- 
ments of  such  instruction. 

The  general  organization  of  the  work  is  first  out- 
lined. Ordinarily  some  one  machine  or  operation  is 
the  pace  maker  for  the  whole  job  and  when  that  is  true 
the  engineer  in  charge  of  construction  must  build  up 
his  whole  organization  about  that  machine  or  opera- 
tion. The  instructions  can  outline  a  workable  organ- 
ization, but  the  live  engineer  will  usually  be  able  to 
improve  upon  the  details. 

The  instructions  next  deal  with  the  capacities  of 
machines,  rate  of  construction  that  can  be  attained, 
and  quality  of  work  that  should  result.  Such  matter 
serves  admirably  as  a  yard  stick  by  which  the  engi- 
neer may  measure  his  efficiency.  Here  again,  a  man's 
personality  will  often  enable  him  to  do  much  better 
than  the  average  set  down  in  the  instructions. 

And  finally  the  instructions  deal  with  reports,  cost 
data  and  records  of  progress  that  are  required.  In 
this  respect  the  instructions  will  be  specific  and  lay 
down  exact  requirements. 

Instructions  to  engineers  are  not,  nor  can  they  be, 
a  series  of  exact  rules  that  must  be  followed  because 
no  one  can  foresee  all  phases  of  the  multitude  of  de- 
tail that  enters  into  the  prosecution  of  construction 
work,  and  competent  engineers  would  be  hampered  by 
instructions  that  attempted  to  prescribe  exactly  how 
each  machine  should  be  utilized. 

Instruction  to  Operators 

In  the  widespread  use  of  costly  machinery  there 
always  lies  the  danger  of  loss  through  incompetent 
operation.  Delays  due  to  breakdowns  are  costly  and 
often  avoidable.  Here  again  many  states  and  muni- 
cipal organizations  seek  to  avoid  trouble  by  furnish- 
ing to  machine  operators  complete  instructions. 

These  instructions  deal  first  of  all  with  the  opera- 
tion of  the  machine  and  since  the  work  is  largely  mech- 
anical though  skilled,  the  instructions  can  say  in  de- 
tail just  how  the  machine  is  to  be  handled.  Here 
minute  instructions  are  justifiable  and  they  should  in- 
clude besides  suggestions  on  operations,  others  on  the 
care  of  the  machine,  the  making  of  repairs,  methods 
for  adjustments  and  renewals  of  working  parts. 

The  matter  of  personal  conduct  should  also  be  dealt 
with  in  these  instructions  since  the  public  often  ob- 
tains its  impressions  of  a  department  by  the  conduct 
of  some  irresponsible  subordinate. 

The  construction  of  highways  involves  the  handl- 
ing of  much  bulky  material,  and  consideration  of 
efficiency  and  economy  requires  that  the  machinery 
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shall  be  well  adapted  to  the  work  for  which  it  is  used, 
that  the  operation  be  systematized  so  that  each  mach- 
ine will  produce  to  capacity,  that  the  machinery  shall 


be  handled  in  an  intelligent  manner  so  as  to  have  nor- 
mal life,  and  that  the  problem  of  transportation  be 
studied  in  all  its  relations  before  a  system  is  adopted. 


Water- Works  Service  Pipes 


NO  problem  in  water-works  operation,  appar- 
ently, is  of  greater  interest  to  water-works 
officials  generally  than  the  selection  of  the 
kind  of  service  pipe  and  the  method  of  con- 
necting mains  and  services.  Some  points  brought  out 
in  the  discussion  of  these  subjects  at  the  November 
meeting  of  the  New  England  W  ater  Works  Associa- 
tion are  given  by  Engineering  News. 

Brookline  Practice — F.  F.  Forbes,  superintendent 
of  the  water-works  of  Brookline,  Mass.,  cited  40  years' 
experience  with  cement-lined  wrought-iron  pipe  with 
no  record  of  trouble  from  corrosion  on  straight  ser- 
vices, but  about  30  instances  of  corrosion  at  the  curb 
cock  connections. 

His  department  has  always  used  a  lead  goose-neck 
connection  at  the  main  to  allow  for  settlement  in  the 
service  pipe  or  main,  which  is  always  liable  to  follow 
disturbance  of  the  street  for  sub-surface  construction. 
These  goose-necks  save  man)-  leaks,  for  several  in- 
stances have  been  found  where  the  goose-necks  had 
been  straightened  out  by  settlement  of  the  pipe  yet 
the  connection  remained  intact. 

Service  pipes  are  laid  at  a  depth  of  5^  ft.  and  no 
trouble  is  ever  experienced  with  frozen  pipes. 

Some  lead  service  pipes  are  used,  but  difficulty  has 
been  found  in  getting  pipe  to  stand  the  high  pressure 
used  in  Brookline. 

In  getting  around  subsurface  obstructions,  it  has 
been  found  easy  to  bend  cement-lined  service  pipe  To  as 
short  as  a  10-ft.  radius  without  damage  to  the  cement 
lining. 

The  ] * i I > c  couplings  are  lined  with  cement  while 
Fastened  to  one  end  of  a  length  of  pipe,  and  the  cement 
lining  is  afterwards  dug  out  of  the  thread  to  insert 
the  added  length.  The  1*'.  O.  Norton  brand  of  natural 
(RosendaleJ  cement  is  used,  as  ordinary  Portland  ce- 
ment is  found  to  be  lacking  in  elasticity. 

The  pipe  fittings  are  galvanized-iron.  Corrosion  ol 
the  exterior  of  the  pipe  just  inside  the  cellar  wall  is 
the  commonest  source  of  trouble.  In  such  places  and 
in  locations  subject  to  alternate  wetting  and  drying 
the  water  department  now  uses  galvanized  iron  pipe, 
cement  lined. 

Marlborough  Experience — Geo.  A.  Stacey,  superin- 
tendent of  the  water-works  of  Marlborough,  Mass., 
said  that  two  cases  of  lead  poisoning  through  the  use 
of  lead  pipe  for  well  water,  in  the  early  flays  of  the 
city's  water-works,  resulted  in  such  a  popular  preju- 
dice against  lead  pipe  that  cement-lined  wrought-iron 
pipe  was  subsequently  adopted  for  all  service  connec- 
tions. Cement-lined  iron  pipe  was  used  for  eight  or 
ten  years,  but  much  trouble  was  experienced  by  rust- 
ing out  at  joints.  Accordingly,  about  15  years  ago, 
the  water  department  quietly  returned  to  the  use  of 
lead  pipe,  and  it  has  been  used  ever  since  without  the 
least  suspicion  of  lead  poisoning. 

Holyoke  Experience — Patrick  Gear,  superintendent 

of  water-works,  of  llolyoke,  M;h\,  stated  that  ordin 


ary  iron  service  pipes  had  been  in  use  for  40  years  in 
llolyoke.  No  goose-necks  are  now  used  for  connec- 
tions at  mains,  owing  to  the  difficulty  in  cleaning  the 
service  pipes.  At  present,  galvanized-iron  and  lead- 
lined  iron  pipe  are  being  used. 

CONCLUSIONS 

Instances  were  cited  of  long  life  in  galvanized-iron 
service  pipe,  but  these  were  exceptions  rather  than 
the  rule. 

An  objection  was  raised  to  any  kind  of  iron  pipe  be- 
cause of  the  expansion  and  contraction,  which  leads  to 
breaks  at  the  curl)  cock  ;  but  this  objection  is  largely 
overcome  by  the  use  of  lead  goose-neck  connections. 
On  the  other  hand,  the  objection  to  a  goose-neck  con- 
nection is  the  impossibility  of  cleaning  the  entire  ser- 
vice from  house  to  main.  This  has  led  to  taking  out 
all  goosenecks  in  llolyoke.  wherever  new  services  are 
placed  or  renewals  are  made. 

There  is  a  need  and  a  market  for  some  kind  of  cheap 
expansion  joint  for  use  at  curb  cock  connections,  and 
a  need  for  an  effective  small  pipe-cleaning  apparatus. 

Difficulties  with  cement-lined  service  pipe  are  chief- 
ly corrosion  at  joints  and  want  of  elasticity.  The 
couplings  must  be  cement-lined,  or  in  some  instances 
rubberoid  and  tar  have  been  used  successfully-  for  lin- 
ing. Sometimes  lead  couplings  are  used.  Cement- 
lined  pipe  must  always  be  sawed  in  two  and  not  cut 
in  a  pipe-cutting  machine,  which  destroys  the  lining 
in  the  vicinity  of  the  cut. 

Lead  service  pipe  is  the  prime  favorite  ot  water- 
works men  generally  because  of  its  freedom  from  cor- 
rosion, expansion  and  contraction  troubles,  and  the 
case  with  which  it  is  bent  and  cut  to  lit  any  location. 

Lead  pipe  should  never  be  used,  of  course,  where 
there  is  any  chance  of  lead  poisoning,  but  this  is  be- 
lieved to  be  rare.  Robert  S.  W  eston,  consulting  engi- 
neer, of  Iioston,  Mass..  pointed  out  the  extreme  diffi- 
culty in  determining  by  laboratory  tests  certaint\  ;> 
to  whether  water  would  or  would  not  permanently 
affect  lead  pipe.  Acid  swamp  waters  are  particularly 
dangerous. 

I  he  only  real  grade  in  many  cases  is  experience;  it 
lead  pipe  becomes  coated  on  the  interior,  it  is  prob- 
ably safe  to  use,  but  any  lead  pipe  which  retains  a 
bright  interior  surface  after  extended  use  is  almost 
sure-  proof  that  the  water  conducted  through  it  has 
diss, iKed  U>ad  and  is  dangerous.  Much  popular  pre- 
judice against  lead  pipe  is  founded  on  sentiment  rather 
than  real  reason,  was  the  general  opinion. 

In  many  cities  public-service  corporations  place 
their  sub-surface  structures  in  any  part  of  the  street 
they  see  lit,  and  as  the  water  main  is  usually  near  the 
middle  of  the  street,  the  result  has  often  been  that 
these  public-service  structures  have  completely  blank- 
eted the  water  main,  making  straight  service  pipes  im- 
possible. This  is  a  condition  to  be  met  b\  a  better 
organization  of  city  departments  and  h\  granting 
more  authority  to  city  officials  over  public-service  cor- 
poration construction  work. 
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General  Principles  of  Snow  Removal 

C l'I'V  engineers  and  other  municipal  officials  may 
find  some  interest  in  the  following  general 
conclusions  of  a  special  committee  appoint- 
ed to  submit  a  report  at  a  recent  conference 
oi  street-cleaning  officials  at  Philadelphia,    The  offi- 
cials in  question  represented  sixteen  cities  in  Massa- 
chusetts, (  Iregon,  and  the  District  of  Columbia. 

1.  The  plan  of  organization  and  the  system  to  be 
employed  should  be  worked  out  in  advance  of  the  snow 
season.  The  preliminary  work  should  involve:  (a) 
plan  of  CO-operation  of  all  branches  of  the  municipal 
government;  tb)  the  formation  of  a  skeleton  organiza- 
tion composed  of  all  the  available  city  forces,  such  as 
engineers,  inspectors,  time-keepers,  laborers  and 
teams;  (c)  the  division  of  the  city  into  zones  and  the 
determination  of  a  definite  method  of  work  for  each 
zone.  The  various  members  of  the  organization  should 
be  assigned  to  these  zones  and  the  responsible  officials 
familiarized  with  the  duties  expected  of  them. 

The  character  of  work  to  be  performed  in  the  differ- 
ent zones  may  consist  of  merely  the  regulation  of 
opening  cross-walks  and  gutters  and  otherwise  gen- 
erally assisting  pedestrian  traffic  and  the  run-off  of 
the  snow,  or  it  may  consist  in  the  complete  removal  of 
the  snow  from  the  streets.  Owing  to  the  general  in- 
crease in  motor  traffic  and  the  concentration  of  busi- 
ness  in  definite  office  districts  and  to  the  general  pub- 
lic demand  for  increased  urban  facilities,  the  present 
tendency  is  to  increase  the  scope  of  the  work  involving 
the  complete  removal  of  snow  from  all  main  thorough- 
fares and  business  streets. 

2.  The  work  of  removal  should  commence  as  soon 
a-  the  snow  has  covered  the  pavements  and  the  indi- 
cations pointing  to  the  storm  continuing  the  opera- 
tions should  be  carried  on  continuously.  This  as  a 
principle  is  successfully  followed  by  street  railways 
in  the  removal  of  snow  from  their  track  space  and  by 
some  cities. 

3.  The  carrying  capacity  of  the  sewer  system 
should  be  utilized  as  far  as  possible  to  get  the  snow 
away  from  the  streets. 

The  use  of  the  sewers  which  reduces  both  the  haul 
and  handling  to  a  minimum  involves  two  operations: 
namely,  getting  the  material  to  the  catch  basins  or 
manholes,  and  then  putting  the  material  into  the  sew- 
ers. The  first  operation  can  best  be  done  by  loading 
into  wagons  or  trucks  and  hauling  to  suitable  man- 
holes or  by  the  use  of  scrapers  or  graders.  The  prob- 
lem of  getting  the  material  into  the  manholes  in  the 
least  time  and  with  the  least  interference  with  traffic 
opens  up  a  field  for  consideration  of  the  question  of 
special  forms  and  special  locations  of  manholes  design- 
ed to  be  used  solely  for  this  purpose. 

The  method  of  flushing  the  snow  with  fire  hose  into 
catch  basins  may  have  a  limited  application,  but  it  is 
too  unreliable  to  have  any  general  value,  as  it  depends 
on  weather  conditions. 

4.  W  hen  practicable,  where  there  is  only  a  small 
area  to  be  cleaned,  the  work  should  be  performed 
directly  by  the  municipality  by  day  labor.  This  meth- 
od of  operation  is  the  most  flexible  and  the  most  easily 
administered  and  it  obviates  the  necessity  of  measure- 
ments and  checking  involved  under  the  contract  sys- 
tem. The  work  can  also  be  performed  by  day  labor 
in  large  areas  by  adopting  the  following  method :  The 
department  to  advertise  and  go  out  into  the  open  mar- 
ket and  hire  teams  to  haul  the  snow  for  so  much  per 
yard,  the  price  to  be  determined  on  by  the  department 
and  to  represent  a  fair  estimate  of  the  cost  of  the  work 


and  a  fair  profit.  This,  of  course,  would  throw  the 
work  open  to  anyone  owning  one  team,  or  a  hundred 
or  a  thousand  or  more  teams,  depending  upon  the 
amount  of  work  to  be  performed,  and  would  not  leave 
the  department  dependent  upon  any 'one  or  more  con- 
tractors. In  this  method,  as  well  as  when  the  work 
must  be  performed  by  contract  system,  a  method  of 
measurement  as  simple  and  accurate  as  possible  should 
be  used.  The  practicability  of  having  work  done  by 
the  municipality  will  depend  among  other  things  on 
the  immediate  availability  of  an  appropriation.  It  is 
essential  for  the  proper  conduct  of  the  work  whether 
by  day  labor  or  contract  that  appropriation  for  snow 
removal  should  be  made  in  advance  of  necessity  for 
the  work. 

5.  Co-operation  should  be  sought  with  the  traction 
companies  and  use  made  of  adjustable  plows  and 
sweepers  to  open  roadways  adjacent  to  street  railway 
tracks  at  the  time  that  the  work  of  clearing  the  tracks 
is  being  carried  on. 

6.  Effort  should  be  made  to  obtain  the  co-opera- 
tion of  the  public  and  to  instruct  the  householders  in 
the  method  of  the  removal  of  snow  from  private  prem- 
ises in  such  a  way  as  to  least  impede  the  city's  work. 
Where  sidewalks  are  of  greater  width  than  would  be 
necessary  to  handle  the  reduced  volume  of  pedestrian 
traffic,  which  may  be  expected  after  a  heavy  snow,  the 
snow  instead  of  being  entirely  cleared  from  the  side- 
walk and  piled  in  the  roadway  should  be  left  on  the 
sidewalk  near  the  curb  line  to  be  removed  later  by  the 
city  when  opportunity  presents  itself. 

7.  The  police  force  of  the  city  should  co-operate 
with  the  street  cleaning  force  and  the  services  of 
patrolmen  as  inspectors  should  be  utilized  as  far  as 
possible.  The  police  in  particular  should  give  atten- 
tion to  the  enforcement  of  regulations  governing  the 
removal  of  snow  from  the  sidewalks  or  from  a  por- 
tion thereof. 


Tunnel-Boring  Records  Broken 

WORLD'S  records  for  tunnel-boring  have 
been  established  by  Messrs.  Foley  Bros., 
Welch  &  Stewart,  contractors  on  the 
C.  P.  R.  Rogers  Pass  tunnel  scheme. 
Last  month,  states  Mr.  A.  C.  Dennis,  superintendent 
of  construction  for  the  contractors,  817  feet  of  the 
"pioneer"  heading — the  preliminary  shaft  running  par- 
allel to  the  main  passage,  from  which  operations  are 
directed  at  several  points — was  excavated.  The  Am- 
erican record  for  a  month's  tunnel  boring  was  810 
feet,  and  this  feat  was  accomplished  in  31  days,  wdiile 
there  were  only  30  days  last  month.  The  maximum 
amount  of  excavation  on  a  tunnel  heading  for  a  clay 
was  formerly  36  feet,  this  projection  being  accom- 
plished on  the  Simplon  tunnel  through  the  Alps.  This 
record  was  eclipsed  one  day  last  month  on  the  tun- 
nel through  the  Selkirks,  when  37  feet  was  excavated. 
The  world's  record  was  beaten  also  for  a  week,  220 
feet  of  rock  being  bored. 

As  a  result  of  the  rapid  progress  now  being  made 
with  the  tunnelling  operations,  the  contractors  are 
now  confident  that  they  will  put  the  Rogers  Pass  tun- 
nel through  several  months  earlier  than  their  contract 
with  the  Canadian  Pacific  calls  for.  The  five-mile, 
double-tracked  passage  through  the  base  of  Mount 
Macdonald  is  to  be  ready,  according  to  the  terms  of 
the  firm's  agreement,  by  the  end  of  1916.  At  the  pre- 
sent rate  of  projection  it  is  estimated  that  the  tunnel 
will  be  completed  in  the  summer  of  1916. 

There  remains  16,000  feet  of  the  "pioneer"  shaft  yet 
to  be  driven,  10,640  feet  having  already  been  bored. 
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At  the  west  end  of  construction,  317  feet  of  the  pre- 
liminary shaft,  and  640  feet  of  the  main  passage  was 
excavated  last  month.  From  the  eastern  portal  527 
feet  of  the  former  and  588  feet  of  the  latter  was  pro- 
jected. 


Although  the  work  has  been  well  advanced  the 
hardest  part  of  the  actual  boring  has  yet  to  be  done. 
Mr.  Dennis  states  that  the  next  two  miles  through  the 
heart  of  the  mountain  will  have  to  be  dug  out  of  a  par- 
ticularly hard  kind  of  rock. 


Characteristics  of  Materials 


By  E.  B.  Tiltt 


SOME  time  ago  it  occurred  to  us  that  a  popular 
description  of  the  physical  characteristics  of 
some  of  the  materials  used  in  the  mechanical  de- 
partment of  a  railway  would  prove  interesting 
and  might  lead  to  a  profitable  discussion.  Not  all  of 
US  could  tell  off-hand  how  to  distinguish  a  piece  of  iron 
from  a  similarly-shaped  piece  of  mild  steel,  or  where 
we  shauld  use  bronze  instead  of  white  metal,  or  why  a 
piece  of  high  speed  steel  can  be  run  at  a  red  heat  and 
retain  its  usefulness.  These  and  many  other  questions 
are  not  of  the  same  importance  to  us  all,  but  the  ex- 


Consider  a  locomotive  for  a  moment.  The  spring 
plates,  firebox  and  boiler  plates,  tyres  and  tubes  are 
made  of  rolled  steel ;  of  forged  steel  the  axles,  side  rods 
and  crank  pins ;  of  cast  steel  the  frames,  frame  braces 
and  cross  heads;  of  puddled  iron  the  engine  bolts  and 
slaybolts;  of  cast  iron  the  stack,  bell  stand  and  small 
fittings;  the  journal  boxes  and  a  few  small  fittings  of 
malleable  iron.  If  we  run  over  in  our  mind's  eye  the 
materials  in  a  modern  steel  frame  freight  car  we  have 
cast  iron  wheels,  forged  steel  axles,  rolled  steel  sills 
and  frames  and  springs,  cast  steel  couplers  and  pedes- 
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Fig.  1.— An  Illustration  ol  the  effect  of  various  amounts  of  Carbon  on  Steel. 


planations  are  interesting.  As  my  experience  has  been 
mainly  with  the  materials  used  in  the  construction  of 
rolling  stock  I  shall  not  discuss  those  required  by  the 
Engineering  Department,  and  which  include  rails,  ties, 
structural  steel,  masonry,  and  s< >  on.  i  shall  not  dis- 
cuss devices  either,  but  confine  myself  strictly  to  ma- 
terials and  their  attributes. 

The  principal  groups  of  materials  brought  for  rail- 
way shops,  nearly  in  their  order  of  value  are:  (1)  iron 
and  steel  products;  (2)  lumber;  (3)  brasses,  brottzea 
and  other  alloys;  (4)  paints;  (5)  rubber  products. 

Iron  and  steel  products  cover  a  very  large  percent 
age  of  the  cost  and  construction  of  an  engine  or  a  car 
and  these  may  be  further  sub-divided  into:  1 1 )  STEEL 

(a)  rolled  or  foiled,  (l>)  cast;  (2)  IK<>\T  (a)  puddled, 

( b )  cast,  ( c >  malleable. 

Prom  a  pajior  prntontod  at  a  reoont  mootliiK  of  tho  Canadian  Hall 
way  Chili  at  [Montreal. 

tKntfini'or  of  Test-),  ('aiuiulan  I'a.-lhV  Kallwny. 


tals,  malleable  iron  journal  boxes,  door  locks  and  stops 
and  minor  fittings. 

A  reasonable  question  is  why  are  so  many  different 
qualities  of  the  same  material  used,  for  all  iron  and 
Steel  is  originally  derived  from  pig  iron  made  from 
iron  ore.  Iboadly  speaking,  cast  iron  is  used  in  intri- 
cate shapes,  where  lightness  and  tensile  strength  are 
nol  required.  Where  more  delicacy  and  intricacy  in 
design  are  evident  and  weight  or  thickness  is  a  factor, 
malleable  iron  is  used.  Where  even  greater  strength 
is  required  cast  steel  is  used.  Rolled  steel  and  forged 
Steel  differ  chiefly  in  the  final  shaping  operation,  for 
example,  a  tyre  is  rolled  on  a  special  type  rolling  mill, 
while  an  axle  is  forged  or  shaped  under  a  hammer  or 
press.  Wrought  iron  is  used  principally  in  merchant 
bar,  where  advantage  can  be  taken  of  the  so-called 
fibre  or  toughness  of  the  iron. 

It  may  be  well  here  to  mention  a  very  important 
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factor  as  affecting  the  value  of  steel  for  any  use,  and 
that  t-  it-  carbon  content.  In  order  to  simplify  the 
consideration  of  this  important  element  in  its  effect  on 
iron,  we  shall  overlook  the  effect  of  manganese — a 
metal  somewhat  similar  to  pure  iron;  of  phosphorous, 
most  commonl)  seen  as  a  constituent  of  the  striking" 
head  ol  matches:  of  sulphur,  recognized  by  its  yellow 
color  and  commonly  known  as  brimstone;  of  silicon 
and  trace-  of  other  metals,  all  of  which  form  com- 
pound- either  with  each  other  or  w  ith  iron  which  affect 
the  characteristics  of  the  steel. 

All  arc  familiar  with  the  effect  of  carbon  in  carbon 
tool  Steel  and  it-  results  in  making  the  tool  hard  when 
the  steel  is  quenched  from  redness  in  some  cooling  me- 
dium. To  show  how  various  amounts  of  carbon  affect 
steel  Fig.  1  has  been  included. 

This  result  is,  of  course,  produced  by  heating  the 
-ample-  to  redness  and  quenching  in  water  and  testing 
one  piece  in  the  hardened  condition  and  a  similar  piece 
after  annealing.  It  will  be  seen  that  the  piece  with  .09 
per  cent,  carbon,  sav  one-tenth  of  one  per  cent.,  bends 
through  180  deg.,  but  that  with  .21  per  cent.,  say  two- 
tenths  of  one  per  cent,  of  carbon,  the  hardened  piece 
bent  through  only  about  30  deg.  before  breaking  and 
the  piece  with  .47  per  cent,  of  carbon,  say  half  of  one 
per  cent.,  broke  without  bending  at  all.  Now  note  that 
all  the  pieces  bend  through  180  deg.  without  breaking 
if  they  are  annealed.  This  shows  the  hardening  effect 
of  carbon  when  the  effect  is  produced  by  suddenly 
cooling  the  steel  or  the  lack  of  effect  if  means  are 


No.  1.  iron.  Staybolt  iron. 


taken  to  prevent  the  carbon  performing  the  functions 
of  which  it  is  capable. 

Here,  then,  is  suggested  the  difference  between  low 
carbon  boiler  plate,  which  must  be  punched  and  bent, 
and  low  carbon  tubes  which  must  be  beaded,  all  of 
v  hich  are  soft  steel  as  compared  with  tyres  which  are 
hard  steel  and  must  withstand  wear.  This  hardness 
affects  the  tensile  strength  of  the  steel  as  well  as  its 
rapacity  to  stretch  or  have  "elongation,"  as  it  is  com- 
monly called. 

<  )n  a  locomotive,  steels  are  used  varying  from  one- 
tenth  to  seven-tenths  of  carbon,  as  follows : 

.10  to    .20  Carbon, 

.2    to    .3%  " 

.4    to    .5%  " 

.4    to    .5%  " 

.6    to  .7% 

.7    to    .8%  " 
1.0    to  1.10% 

Boiler,  firebox  plate  and  tubes. 
Bolts  for  side  rods. 

Side  and  main  rods,  piston  rods  and 
axles. 

Knuckle  pins  for  couplers  which  are 

hardened  in  oil. 
Cross  head  keys  and  tyres. 
Spring  steel  which  is  specially  hardened 

and  tempered. 

The  reason  for  low  carbon  in  plates  and  tubes,  giv- 
ing what  is  termed  a  mild  steel,  is  to  have  a  soft,  easily 
working  ductile  material. 


Bolts  with  .25  carbon  cut  with  a  cleaner  thread  than 
those  with  less  carbon  and  have  a  greater  tensile 
strength. 

Axles,  side  and  main  rods,  piston  rods  and  crank 
pins  with  .45  per  cent,  carbon  have  fair  hardness  for 
wear  and  have  good  strength. 

Knuckle  pins,  which  are  oil  toughened,  have  a  high 
shearing  value  and  good  wearing  qualities. 

Cross  head  keys  have  a  high  shearing  value,  tyres 
are  hard  for  wearing  quality. 

Springs  which  are  hardened  and  tempered  have  a 
high  tensile  strength  and  resistance  to  fatigue. 

Merc  your  attention  is  called  to  an  interesting  at- 
tribute which  all  the  steels  and  wrought  irons  have  in 
common,  and  that  is,  that  if  you  took  the  same  cross 
section  and  same  length  of  bar  of  each  and  put  the 
same  load  on  each,  the  stretch  would  be  the  same,  pro- 
vided the  elastic  limit  were  not  exceeded.  The  "elas- 
tic limit"  is  that  limit  which  must  not  be  exceeded  if 
the  material  stressed  is  to  return  to  its  original  shape. 
Steels  which  have  not  been  hardened  have  the  elastic 
limit  one-half  of  the  ultimate  strength.  For  example — 
boiler  plate,  wth  an  ultimate  strength  of  55,000  lbs.  pet- 
square  inch,  has  an  elastic  limit  of  about  27,500  lbs. ; 
steels  which  have  been  hardened  have  the  elastic  limit 
about  two-thirds  of  the  ultimate  strength.  This  ex- 
plains then  why  making  a  coil  spring  harder  does  not 
make  it  stiffer,  though  it  is  true  that  it  may  bend  fur- 
ther and  come  back  to  its  original  shape,  as  compared 
with  one  not  so  hard. 

A  widely  held  idea  is  that  wrought  iron  is  fibrous  in 
structure,  while  steel  is  crystalline,  and  for  this  reason 
stay  bolts  which  are  subject  to  unknown  stresses  with- 
stand better  if  made  of  iron.  Fig.  2  shows  the  ends  of 
liars  of  different  irons  which  have  been  etched  to  show 
their  structure. 

Iron  is  made  by  welding  many  bars  together  and 
then  rolling  them  out,  and  the  difference  in  the  amount 
of  work  put  on  these  two  irons  is  easily  seen.  Fig.  3 
shows  a  fibrous  fracture  of  iron  and  a  crystalline  frac- 
ture of  the  same  iron,  both  depending  on  whether  the 
nicking  extends  all  around  and  the  bar  is  sharply  brok- 
en or  not.  For  comparison  is  shown  a  fracture  of  steel 
of  the  typical  crystalline  kind,  together  with  a  fibrous, 
or  perhaps  more  properly  called,  laminated  steel  frac- 
ture of  a  spring  plate. 

Much  is  heard  about  fatigue  of  metals.  Fig.  4 
shows  a  failure  of  that  type.  This  is  a  crank  pin  which 
in  service  is  pulled  and  pushed  on  two  sides  only.  This 
is  a  fracture  in  detail  because  failure  has  taken  place 
in  detail  or  bit  by  bit.  This  type  of  fracture  is  often 
mistaken  for  a  flaw  in  the  material.  Fractures  in  detail 
are  common  on  axles  or  on  any  material  which  is  al- 
ternately put  into  tension  and  compression  many  mil- 
lions of  times.  Failures  in  detail  are  caused  by  over- 
loading, by  using  too  little  material  or  allowing  it  to 
be  used  too  long. 

Again,  material  is  said  to  become  crystalline  due  to 
its  use  or  abuse',  which  in  turn  causes  failure.  This 
belief  in  the  growth  of  crystals  is  probably  due  to  fail- 
ures of  iron,  whose  fracture  showed  to  be  crystalline, 
whereas  a  fibrous  fracture  would  ordinarily  be  expect- 
ed. In  my  opinion  there  is  no  change  in  the  size  of 
the  crystals  when  temperature  is  not  a  factor  in  the 
use  of  material,  and  that  the  crysfalline  face  on  the 
fracture  is  due  to  the  method  in  which  failure  was 
made — that  is,  the  path  of  fracture  has  been  altered  as 
compared  with  what  it  would  have  been  had  the  metal 
been  fractured  new  without  any  use. 

There  are  failures  because  of  an  inherent  defect  in 
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the  steel  due  to  a  pipe  or  cavity  in  the  original  ingot 
and  there  are  a  number  of  other  defects,  such  as  blow- 
holes and  segregations,  which  may  occur  in  rolled  steel. 
It  is  not  intended,  however,  to  dwell  upon  poor  ma- 
terial as  it  is  a  very  small  proportion  of  the  total  used. 

Cast  steel  is  poured  into  a  mold  very  much  in  the 
same  manner  as  cast  iron  and  is  consequently  used  for 
intricate  shapes  where  a  stronger  metal  than  malleable 
iron  is  required.  In  order  to  relieve  the  shrinkage 
strains  due  to  casting  and  to  increase  the  ductility, 
steel  castings  are  annealed. 

Malleable  iron  is  now  confined  to  small  castings, 
thin  in  section  and  complicated  in  shape.  Because  of 
the  fusibility  of  malleable  iron  at  a  low  temperature, 
no  greater  moulding  difficulties  are  found  than  with 
cast  iron.  Malleable  castings  w  hen  poured  are  chilled 
as"  white  as  the  tread  of  a  cast  iron  wheel  and  a  long 
annealing  is  necessary  to  give  to  the  iron  its  malleabil- 
ity and  ductility.  This  malleability  is  due  to  the  change 
in  the  condition  of  the  carbon  in  the  iron. 

Cast  iron  is  used  for  many  purposes  yet  and  the 
largest  castings  are  locomotive  cylinders  and  car 
wheels,  very  few  driving  wheel  centres  being  made  of 
cast  iron  now.    Cast  iron  should  not  be  used  where  it 


Spring  plate. 

will  be  in  tension,  unless  these  stresses  are  very  low. 

There  are  three  principal  grades  of  cast  iron  for 
railway  use,  the  softest  and  weakest  being  known  as 
machinery  grade  and  comprising  those  castings  which 
machine  most  readily;  cylinder  metal  is  stronger;  and 
wheel  metal  is  used  exclusively  for  cast  iron  wheels. 
The  chief  characteristic  of  the  last-named  is  that  the 
iron  must  be  capable  of  being  chilled  to  form  the 
tread.  The  interesting  thing  about  these  different 
grades  of  iron  is  that  as  in  the  case  of  the  grades  of 
steel  already  enumerated  it  is  the  carbon  which  is  re 

sponsible  for  the  difference  in  the  irons.  The  total 
amount  of  carbon  does  not  vary,  but  its  condition 
does.  In  steel  we  have  all  the  carbon  in  what  is  term- 
ed in  the  laboratory  as  "combined" — that  is,  it  has 
combined  with  the  iron  to  form  a  compound.  In  cast 
iron  the  carbon  is  in  two  conditions,  either  as  graphite 
showing  as  black  Makes  or  small  black  spots,  or  as 
"combined."  The  total  carbon  will  be  in  the  neighbor- 
hood of  three  and  one-half  per  cent.,  but  the  combined 
carbon  will  vary  from  hall  "t  one  per  cent,  in  machine 
iron  to  one  per  cent,  in  cylinder  iron,  and  to  all  "com- 


bined" in  the  white  or  chilled  portion  of  a  car  w  heel. 
The  difference  in  the  test  bars  obtained  from  these  dif- 
ferent irons  is  all  due  to  the  difference  in  the  state  or 
condition  of  the  carbon. 

Puddled  or  wrought  iron  is  so  familiar  to  all  that 
it  will  suffice  to  say  that  while  steel  has  taken  many 
of  the  places  previously  filled  by  iron,  yet  the  emin- 
ent suitability  of  iron  for  such  work  as  stay-bolts  and 
pins  to  be  case-hardened  has  resulted  in  its  being 
used  for  these  and  many  other  purposes.  In  addition 
to  making  a  tensile  test  to  determine  the  strength  and 
ductility  of  iron,  an  etched  section  of  the  iron  is  made. 
This  gives  additional  information  as  to  how  well  work- 
ed the  iron  is.  A  test  which  is  being  used  to  distin- 
guish between  good  and  inferior  irons  is  the  so-called 
vibration  test.  In  this  test  a  special  test  piece  is  .al- 
ternately put  in  compression  and  tension  until  failure 
takes  place  with  a  fracture  in  detail,  as  previously 
described  in  the  case  of  the  steel  crank  pin.  Unfortun- 
ately, this  test  is  not  always  conclusive  as  differences 
in  testing  give  a  greater  difference  of  results  than  the 
differences  in  the  material. 

It  is  more  difficult  to  tell  the  difference  between 
iron  and  steel  than  the  average  person  imagines,  but 


Iron.  Stool. 


shearing  will  very  often  tell  the  story,  the  iron  being 
softer  and  shearing  more  readily.  When  this  will  not 
tell,  etching  will  distinguish.  Chemicallv,  there  is 
usually  much  difference,  for  we  can  compare  the  two 
thus : ' 

Carbon      Sulphur    Phosphorus  Manganese 

Iron  05  to  .15    .02  to  .07    .075  to  .20    Trace  to  .20 

Steel  10  to  1.50        do  .02  to  .10  .20  to  .80 

The  greatest  difference  usually  is  in  the  manganese. 

A  very  noticeable  difference  between  mild  steel 
and  iron  is  the  poor  thread  which  cuts  on  mild  steel, 
the  metal  dragging,  while  in  iron  a  clean  thread  is 
readily  cut.  Steel  makers,  in  order  to  make  steel  that 
will  thread  well,  purposely  leave  the  sulphur  high  and 
the  phosphorous  too.  and  much  hexagonal  cold  drawn 
steel  which  threads  s, ,  well  is  very  poor  material.  So, 
ton.  in  working.  Mot  steel  is  not  formed  as  easih  as 
iron  and  it  is  harder  on  both  machines  and  dies  to 
work  steel  than  it  is  iron.  Most  of  the  common  steel 
pipe  is  made  from  llessemer  steel,  which  is  high  in 
phosphorus,  because  this  steel  welds  very  readily  and 
l  In  cads  w  ell. 
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It  i>  often  desirable  to  identify  the  variety  of  steel 
which  m.i\  be  under  consideration,  to  know  whether 
u  has  been  made  by  the  crucible  process,  the  Bessemer 
process,  the  acid  or  basic  open  hearth  process.  At  the 
present  time  the  amount  of  steel  made  in  electric  fur- 
Uaces  i-  relatively  small.  Kxpensix e  steels  onlv  are 
made  l>\  the  crucihle  method,  say  steel  costing-  from  6 
cents  a  pound  up,  S.0  that  price  generally  determines 
the  use  oi  crucihle  steel.  The  Bessemer  steel  is  gen- 
erally distinguished  from  the  open  hearth  steel  by  its 
higher  phosphorous  content,  0.7  per  cent,  to  1  per  cent., 
and  it>  high  manganese.  It  is  very  hard  to  distinguish 
between  acid  and  basic  open  hearth  and  its  source  will 
often  have  t<>  furnish  the  clue.  Basic  open  hearth  is 
usually  lower  in  phosphorous  and  sulphur  than  acid 
open  hearth,  because  it  can  be  so  made,  but  otherwise 
there  is  no  way  of  readily  telling  which  one  has, 
either  by  physical  tests  or  the  chemical  analysis. 
Usually  it  does  not  make  much  difference,  though  en- 
gineers will  be  found  with  preference  for  acid  open 


Fig.  4.— Illustrating  a  failure  of  the  fatigue  type. 


hearth  because  of  the  initially  better  stock,  from,  a 
chemical  viewpoint,  that  is  necessary  to  make  it. 

In  addition  to  the  common  steels,  a  number  of  al- 
loy steels  are  used.  The  best  known  now  are  vana- 
dium steels.  They  may  be  in  any  form  that  steel  is 
supplied,  and  it  will  suffice  to  say  that  vanadium 
make-  for  soundness,  and  that  these  steels  are  heat 
treated.  W  here  a  steel  is  to  be  specially  treated  or 
"heat-treated,"  as  it  is  termed,  then  chromium  is  also 
added,  the  chromium  making  the  steel  more  suscep- 
tible to  the  effect  of  quenching.  Vanadium  steel  is 
commonly  u-ed  as  castings  in  frames,  with  chromium 
for  axles,  rods,  tyres,  and  springs,  and  it  has  been 
used  in  cast  iron  for  cylinders.  Manganese  steel  is 
most  commonly  used  where  much  wear  is  encounter- 
ed. Rubbing  blocks  on  locomotives  and  knuckles  of 
couplers  are  the  principal  uses.  It  takes  from  .12  per 
cent,  to  .14  per  cent,  of  manganese  in  the  casting, 
which  is  afterwards  quenched  to  give  the  qualities 
desired.  High  silicon  and  manganese  steel  have  been 
used  for  spring  steel.   Xickel  and  nickel  chrome  steels 


have  attained  any  great  use  yet  in  locomotive  and 
car  building. 

Alloy  steels  are  much  used  for  cutting  tools  and 
\ir  have  the  original  high  speed  steels  with  chromium 
and  tungsten  to  give  the  wonderful  cutting  qualities. 
Then  the  addition  of  vanadium  improved  these  steels 
and  gave  a  superior  class  of  high  speed  steels.  Latter- 
1\  Coball  lias  been  added.  This  made  an  improvement, 
so  that  we  have  now  the  doubly  superior  steels.  No 
doubt  this  will  give  a  continued  improvement,  but  it  is 
expected  that  the  English  language  will  break  down  in 
attempting  to  supply  adjectives  to  adequately  express 
the  quality,  so  we  shall  be  reduced  to  using  a  letter, 
such  as  is  supplied  to  describe  the  amount  of  work 
done  on  iron.  The  custom  was  to  designate  as  B,  BB, 
or  BBB,  in  referring  to  the  number  of  times  that  the 
wrought  iron  was  worked,  and  this  method  has  been 
so  popular  that  the  general  public  is  now  worked  into 
accepting  steel  chain  described  as  B,  BB,  and  BBB. 

The  self-hardening  tool  steels  depend  largely  upon 
tungsten  for  their  properties.  In  high  speed  steels,  as 
in  carbon  steels  for  cutting  tools,  it  is  our  old  friend 
carbon  that  gives  the  hardness  forming  the  carbide  of 
tungsten  and  of  chromium,  which  remains  hard  at  a 
red  heat.  The  carbide  of  iron  is  soft  at  a  red  heat, 
hence  high  speed  steels  may  be  run  at  a  red  heat,  while 
carbon  steels  must  be  run  at  a  low  temperature. 

The  bronzes,  brasses,  and  white  metals  are  a  small 
but  interesting  group,  and  if  we  think  that  we  know 
less  about  them  than  we-do  about  iron  and  steel  it  is 
perhaps  because  the  latter  have  received  more  study 
and  attention.  We  do  not  consider  a  yellow  or  red 
metal  as  any  more  complex  than  cast  iron,  yet  given 
the  analysis  of  a  piece  of  cast  iron  and  some  little  his- 
tory, we  can  fairly  well  tell  its  attributes. 

Bronzes  may  be  described  as  copper  base  metals 
with  up  to  .10  per  cent,  of  tin  and  some  smaller 
amounts  of  lead  and  zinc,  while  brasses  are  a  copper 
base  with  additions  of  zinc  up  to  one-third  the  total 
weight.  The  bronzes  are  used  chiefly  for  bearing 
metals  and  steam  metals,  while  the  brasses  are  for  dec- 
oration. About  a  railway  shop  the  bronze-bearing 
metals  are  usually,  known  as  "brasses,"  which  is  the 
old  name  for  any  mixture  containing  copper,  but  we 
consider  bronzes  the  better  term.  Railway  bronzes 
and  brasses  may  vary  somewhat  on  account  of  the 
melting  of  the  return  scrap,  and  a  consistent  effort 
must  be  made  to  keep  them  up  to  a  given  formula. 
Bronzes  and  brasses  both  cast  well,  and  in  addition  to 
castings  considerable  brass  in  sheet  form  and  pipes  is 
used.  The  chemical  analyses  are  the  checks  on  the 
quality  of  these  materials  and  indicate  reasonably  well 
the  characteristics  of  the  metals.  In  bronzes  a  reason- 
able strength  is  needed,  and,  if  possible,  total  absence 
of  porous  or  hard  spots.  In  brasses  color  and  sound- 
ness are  the  main  considerations.  An  addition  to  this 
class  of  metals  in  the  last  few  years  is  plastic  bronze, 
which  is  a  copper  metal  containing  as  much  as  .35  per 
cent,  of  lead.  This  is  a  satisfactory  metal  for  bearing 
purposes  and  is  reasonably  cheap. 

W  ith  the  exception  of  locomotive  rod,  and  driving 
box  bronzes  the  other  bronze  bearings  are  lined  with 
white  metal.  The  white  metal  is  lead  with  antimony, 
thirteen  per  cent,  or  less,  and  tin  from  two  to  six  per 
cent.  The  antimony  and  tin  are  added  to  make  the 
lead  hard.  Here  it  is  as  well  to  explain  that  lead  is 
often  termed  a  frictionless  metal,  but  this  is  certainly 
a  misnomer.  There  is  no  metal  which  produces  more 
friction  than  lead  does  when  used  alone,  but  fortunate- 
ly it  is  cheaply  hardened  by  antimony  and  then  be- 
comes of  greater  value.   The  value  of  lead  mixtures  is 
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the  ease  with  which  they  change  their  shape  to  con- 
form to  any  alteration  in  the  relative  position  of  the 
journal  and  the  bearing;  consequently  there  is  always 
present  a  large  bearing  area.  Theoretically,  the  lubri- 
cating material — oil  or  grease,  forms  a  film  between 
the  bearing  and  the  journal.  The  advantage  of  a  metal 
which  can  adapt  itself  easily  to  keep  this  oil  film  or 
wedge  unbroken  and  of  greatest  area  must  be  a  valu- 
able bearing  metal. 

White  metals,  with  tin  as  the  principal  constituent, 
have  only  a  limited  use  in  railway  work  and  are  used 
where  the  duty  is  exceptionally  severe,  either  with 
excessive  pressures  or  high  temperatures,  as  for  metal- 
lic packings.  White  bearing  metals  with  a  high  con- 
tent of  zinc  are  not  commonly  used  as  far  as  we  know, 
As  with  bronzes,  chemical  analysis  is  the  principal 
way  of  checking  up  the  quality  of  the  white  metals. 

Rubber  Products 

The  rubber  products  used  by  a  railway  are  compar- 
atively small  in  value  but  are  of  much  interest.  I  lose 
for  air,  steam  and  water  are  the  most  important,  and 
are  now  being  purchased  on  specification  basis  with 
satisfactory  results.  As  in  every  other  line  of  indus- 
try, the  use  of  scrap  must  be  considered.  With  the  ad- 
vent of  increasing  amounts  of  rubber  grown  on  plan- 
tations, the  "Fine  Para"  rubber  from  the  upper  reaches 
of  the  mysterious  Amazon  River  is  forming  a  smaller 
part  of  rubber  products  than  formerly.  In  hose  we 
look  for  the  cotton  duck  to  give  the  strength  and  per- 
mit of  sufficient  flexibility,  while  the  rubber  protects 
the  duck  and  makes  the  hose  air,  water,  or  steam  tight. 
As  yet,  physical  tests,  including  stretching  and  recov- 
ery, and  the  strength  tests  are  the  principal  ones  to 
gauge  the  quality  of  the  rubber.  The  chemical  analy- 
sis of  rubber  is  more  widely  done  now  that  standard 
methods  are  promulgated  by  the  chemical  societies 
and  a  reasonably  accurate  measure  of  the  constituents 
of  any  rubber  is  now  readily  made  and  the  amoum  of 
new  and  old  rubber  determined. 

Physical  tests  on  the  strength  of  the  duck  are  made 
also,  so  that  the  physical  and  chemical  tests,  together 
with  the  knowledge  of  the  physical  construction,  per- 
mit one  to  make  a  reasonably  good  judgment  of  the 
service  which  may  be  expected  from  any  sample  of 
hose. 

Th.e  problems  of  the  rubber  hose  maker  are  varied, 
for  it  can  be  seen  that  with  rubber  compounds  and 
cotton  duck  he  must  provide  --team  hose  which  must 
be  flexible  when  used  at  a  temperature  of  250  rleg.  F. 
or  more,  while  with  the  same  material  air  brake  ho  e 
must  be  flexible  at  25  (leg.  below  zero.  That  this  is 
successfully  done  is  an  indication  of  the  skill  of  the 
rubber  manufacturer. 

Paints 

Paints  form  one  of  the  interesting  groups  of  ma- 
terials. Often  the  paint  manufacturer  and  the  chemist 
are  not  in  agreement  as  to  what  constitutes  the  best 
paint  for  any  particular  job.    There  are  good  pain's 

and  plenty  of  them,  but  there  are  |  r  paints  and  per 

haps  even  more  of  them.  Paint-making  has  not  yet 
emerged  from  the  Stage  of  shop  formulae  and  trade 
secrets.  Until  such  time  as  paint-making  is  as  open 
to  the  engineering  world  as  the  iron  and  steel  industry, 
or  as  the  rubber  industry  is  becoming,  there  will  al- 
ways be  considerable  disagreement  and  dissatisfaction. 

After  all  is  said,  service  is  what  is  desired  in  paint  ;  s 
in  everything  else  that  a  railway  uses.   The  i^reat  c  1 1 til 
culty  is  to  agree  upon  what  constitutes  satisfactory 
service. 

The  present  most  satisfactory  way  to  buy  paints  is 


to  have  a  color  card,  specify  the  consistency  of  the 
paint  desired  and  leave  the  rest  to  the  paint  manu- 
facturer. In  specifying  any  composition  one  is  usually 
opening  up  a  fruitless  discussion.  Linseed  oil  is  still 
the  most  satisfactory  paint  oil.  While  other  oils  are 
being  used  and  with  success,  linseed  oil  has  not  been 
displaced.  Within  the  last  few  years  there  has  been 
much  good  literature  published  in  connection  with 
paints  and  much  testing  work  has  been  done  jointly  by 
paint  manufacturers'  associations  and  engineering- 
societies.  Progress  is  being  made,  and  the  final  re  mit 
is  not  as  hopeless  as  these  remarks  on  paints  would 
lead  one  to  believe. 

Lumber  and  timber,  while  forming  an  important 
material,  is  not  on  a  written  specification  basis  like 
many  other  materials.  This  is  brought  on  grades,  men 
skilled  by  experience  in  the  working  up  of  lumber  judg- 
ing as  to  the  suitability  and  quality  of  the  lumber  ship- 
ped. Specifications  are  used  and  merchant  lumber  as- 
sociations have  definitions  of  grades  and  imperfections. 
The  inspection  of  lumber  will  probably  remain  in  the 
hands  of  the  men  who  make  its  production  and  use 
their  life's  work. 

In  drawing  up  specifications,  the  characteristics  of 
materials  are  described  or  exhibited  by  the  tests,  hue 
sometimes  a  specification  is  criticised  in  that  the  tests 
asked  for  are  not  those  which  show  the  suitability  of 
the  material  for  the  use  to  which  it  is  to  be  put.  For 
example,  the  quenching  of  a  piece  of  boiler  plate  or 
boiler  tube  at  a  red  heat  in  water  and  the  requirement 
of  subsequent  bending  without  cracking  is  not  any- 
thing like  what  the  material  is  subjected  to  in  use. 
But  this  test  is  a  check  on  the  carbon,  for  low  carbon 
material  is  desired,  and  this  method  of  checking  the 
carbon  content  is;  quicker  even  than  a  laboratory  an- 
alysis and  quite  as  satisfactory. 

An  enumeration  of  the  characteristics  of  materials 
is  not  the  only  thing  necessary  to  ensure  good  material 
and  the  manufacturer's  assistance  in  giving  "full  meas- 
ure," so  to  speak,  in  meeting  the  requirements,  to- 
gether with  the  manufacturing  skill  of  his  organiza- 
tion, will  ensure  a  generally  better  material  than  where 
an  effort  to  just  meet  or  beat  the  specifications  is  aim- 
ed at. 

No  claims  of  originality  are  made  for  the  informa- 
tion contained  in  this  paper,  and  it  is  only  desired  to 
treat  in  a  popular  way  some  of  the  characteristics  of 
the  more  important  materials.  Much  will  have  been 
done  if  von  have  been  interested  in  a  subject  generally 
considered  "dry."  and  if  it  has  stimulated  voiir  interest 
in  these  things  nothing  more  is  desired. 


Asphalt  paving  on  a  plank  base  is  being  used  suc- 
cessfully in  King  County,  Washington,  particularly 
for  increasing  the  service  that  may  be  expected  from 
roadways  supported  on  wooden  trestles.  An  untreat- 
ed planked  trestle  in  the  vicinity  of  Seattle  has  worn  so 
rapidly  that  after  about  eighteen  mouths  of  service 
it  has  become  rough,  and  the  automobile  traffic,  in  par 
ticular,  avoids  it  in  favor  of  other  routes,  although 
the  wear  is  not  yet  sufficient  to  warrant  renewal.  A 
2  in.  asphalt  wearing  surface  on  a  substantial  5-inch 
plank  trestle  flooring  has  been  in  service  for  seven 
years  on  one  of  Seattle's  main  automobile  suburban 
routes,  and  only  in. .derate  patching  has  been  required. 
The  longest  service  may  be  secured,  it  is  said,  by  ap- 
plying the  asphalt  when  the  plank  is  thoroughly  dry, 
ami  if  this  is  done  the  roadway  should  last,  assum- 
ing good  workmanship,  until  dry  rot  destroys  the 
plank. 
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Modern  Practice  in  Refuse  Disposal 

An  Outline  of  Satisfactory  Methods  Adopted  in  England  and  France 
\  chicles    in    Use  —  Sorting    the    Refuse  —  Systems    of  Disposal 

By  Prof.  E.  R  Matthews,  A.M.  Inst.  C.E.t 


IT  is  now  the  custom  in  most  coast  towns  for  the 
refuse  to  be  collected  during  the  summer  months 
at  night,  the  carts  leaving  the  depot  about  11 
p.m.  and  returning  about  7  a.m.,  and  this  meth- 
od should  certainly  be  adopted  in  all  health  resorts, 
["he  disadvantage  of  this  plan,  of  course,  is  that  the 
noise  of  the  carts  as  they  rumble  through  the  streets 
at  night  is  disturbing,  but  the  advantage  of  not  having 
them  in  the  streets  during  the  day  quite  outweighs 
this  disadvantage. 

In  many  towns  the  collection  of  the  house  refuse 
i-  let  to  a  contractor,  a  method  which  I  entirely  disap- 
prove, for  the  corporation  can  carry  out  this  work 
more  efficiently,  and  the  fact  that  in  some  towns  where 
the  work  was  previously  let  to  a  contractor  the  cor- 
poration now  do  the  work  endorses  my  view.  Not 
only  so,  but  contractors,  when  their  term  for  the  re- 
moval of  the  contract  expires,  frequently  put  their 
price  up  very  considerably,  and  that  means  usually 
that  the  work  is  let  to  a  new  contractor  who  knows 
nothing  of  the  nature  of  the  work. 

In  some  parts  of  the  country  a  good  deal  of  the  re- 
fuse i-i  saleable.  Mineral-water  bottles,  for  example, 
cm  be  sold ;  tins,  if  crushed,  and  put  on  rail,  are 
bought;  paper  and  cardboard,  glass  and  crockery  in 
■M.mc  districts  have  a  small  value.  It  is  never  advis- 
able for  rags  to  be  picked  out  and  sold,  for  these  are 
likely  to  convey  infection. 

It  has  been  suggested  that  in  laying  out  a  new  city 
each  house  should  be  connected  up  to  a  suction  main, 
which  would  lead  to  the  destructor,  and  that  house 
refuse  should  be  thrown  into  a  hopper  in  the  kitchen, 
which  would  be  connected  with  the  main ;  the  refuse 
would  thus  be  drawn  by  suction  to  its  destination. 
Theoretically  this  is  admirable,  but  many  difficulties 
present  themselves  in  practice. 

In  some  towns  it  is  the  practice  for  the  man  who 
collects  the  refuse  to  bring  an  empty  bin  and  take 
away  the  full  one.  This  is  an  advantage,  for  it  obvi- 
ates the  nuisance  of  the  refuse  being  blown  about  as 
it  is  being  tipped  into  the  cart  or  wagon. 

Vehicles  Usually  Employed 

Ash  Carts. — The  old-fashioned  ash  cart  is  still  in 
use  in  many  towns.  This  is  usually  fitted  with  a  can- 
vas cover,  which  is  so  arranged  that  it  can  be  drawn 
over  the  piled-up  refuse,  and  lashed  down  by  means  of 
cords.  The  disadvantage  of  this  method  is  that  while 
the  cart  is  being  loaded  the  refuse  frequently  blows 
off  and  litters  the  street,  and  in  a  very  heavy  wind  it 
is  almost  impossible  to  prevent  this.  Carts  of  this 
type  should  certainly  be  fitted  with  indiarubber  where 
the  tail-board  is  placed,  and  it  is  better  that  the  tail- 
board should  drop  into  position  vertically  in  a  grooved 
frame  rather  than  that  it  should  be  hinged. 

Covered  Carts. — Instead  of  the  canvas  cover,  ash 
carts  are  now  made  with  a  permanent  cover,  which 
may  be  raised  or  lowered  as  required,  and  this  is  a 

*  From  a  lecture  delivered  recently  at  University  College, 
f  Chadwick  Professor  of  Municipal  Engineering  in  the  University  of 
London. 


"M  ai  improvement  on  the  open,  cart  with  the  canvas 
cover. 

Covered  Vans. — The  Corporation  of  Leamington 
Spa  and  many  other  corporations  have  adopted  the 
covered  van  in  place  of  the  canvas-covered  ash  cart, 
and  these  are  admirable  where  the  roads  are  fairly 
level,  for  they  are  capable  of  conveying  about  3  tons 
of  refuse.  In  a  hilly  district  two  horses  would  be  re- 
quired, and  therefore  it  is  not  economical  under  those 
conditions  to  adopt  the  covered  van. 

Motor  Vehicles. — These  are  in  use  in  one  or  two 
towns  in  this  country  for  the  purpose  of  conveying  the 
refuse  to  the  destructor,  and  the  power  is  usually  de- 
rived from  the  burning  of  the  refuse.  In  France  this 
method  has  been  largely  adopted.  The  Municipality 
of  Paris  has  a  large  number  of  motor  vehicles  engag- 
ed in  this  work.  At  Havre,  Nancy,  and  other  French 
towns  these  vehicles  are  in  use.  "The  Fram"  vehicle 
seems  to  have  met  with  most  favour  on  the  Continent. 
We  in  this  country  have  not  adopted  this  method  of 
conveying  refuse  to  the  destructor  unless  it  be  in  an 
isolated  case,  but  I  have  no  doubt  that  we  shall  do  so 
in  the  near  future,  although  up  to  the  present  I  have 
not  been  satisfied  that  there  is  any  saving  in  cost  over 
the  ordinary  horse-drawn  vehicle,  chiefly  on  account 
of  the  time  the  vehicle  must  necessarily  have  to  stand 
idle  in  the  street.  For  other  municipal  purposes  it  is 
admirable. 

Unsatisfactory  Methods  of  Disposal 

Every  local  authority  should  consider  which  is  the 
best  and  cheapest  method  of  disposing  of  their  town's 
refuse.  In  many  towns  this  contains  a  large  percent- 
age of  nightsoil,  in  others  it  contains  none.  Here  and 
there  throughout  the  country  one  finds  the  town's  re- 
fuse being  tipped  in  old  quarries  and  disused  brick- 
fields. Such  methods  of  disposal  are  far  from  satis- 
factory, for  there  is  a  danger  of  contaminating  the 
water  supply,  and  if  not,  to  have  a  nuisance  of  this 
kind  in  the  district  must  be  injurious.  In  one  of  our 
Midland  towns  the  household  refuse  is  carted  to  the 
depot,  where  it  is  drawn  up  an  inclined  plane  on  to  a 
strong  horizontal  screen  of  2-in.  mesh  fixed  at  a  height 
of  10  ft.  above  the  ground  level.  On  one  side  of  the 
screen  a  furnace  has  been  constructed,  and  into  this 
paper,  rags,  etc.,  are  thrown  and  destroyed.  Two  la- 
bourers working  on  the  screen  salve  bottles  and  old 
tins,  the  remainder  of  the  refuse  dropping  through  the 
screen.  This  is  received  on  an  inclined  riddle  of  24-in. 
mesh,  and  the  larger  ash  is  deposited  outside  at  the 
ground  level,  and  sold  to  market  gardeners  for  use  as 
fuel  in  rhubarb-forcing  sheds.  The  finer  ash  which 
falls  through  the  riddle  is  deposited  in  a  pit  beneath. 
Tanks  are  constructed  in  the  yard,  and  this  ash  with 
the  addition  of  the  nightsoil  is  converted  into  manure, 
which  has  a  ready  sale  to  farmers  in  the  district. 

In  some  places  it  has  been  the  custom  for  the  refuse 
to  be  taken  direct  to  the  farmers  in  the  district,  but 
it  is  only  during  certain  periods  of  the  year  that  this 
refuse  is  of  any  use  to  the  farmer,  and  so,  during  many 
months -of  the  year  it  has  to  be  stored  until  the  farmer 
is  prepared  to  receive  it. 

The  refuse  in  other  towns  is  taken  by  rail  direct  to 
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the  suburbs,  where  it  is  used  by  farmers,  market  gar- 
deners, and  others.  The  loading  and  unloading  of  this 
is  often  a  great  nuisance. 

In  several  coast  towns,  such  as  Dover,  and  other 
towns  which  are  situated  near  the  cost,  such  as  Sun- 
derland and  Newcastle,  a  part,  if  not  all,  of  the  refuse 
of  the  town  is  taken  to  sea  in  barges,  and  there  dis- 
posed of,  but  this  method  of  disposal  is  a  very  objec- 
tionable one,  its  disadvantages  being — (1)  the  system 
costs,  with  the  purchase  of  barges,  etc.,  as  much  as  a 
refuse  destructor;  (2)  during  an  onshore  gale  much  of 
the  refuse  already  tipped  will  wash  ashore;  (3)  during 
a  gale,  which  might  last  for  a  week,  no  refuse  could  be 
taken  to  sea,  and  therefore  it  would  have  to  be  stored 
somewhere ;  (4)  the  loading  of  the  barges  would,  no 
doubt,  have  to  be  done  from  the  piers  of  the  harbour, 
and  this  would  be  an  intolerable  nuisance;  (5)  only  at 
certain  states  of  the  tide,  in  most  seaport  towns,  would 
the  barges  be  able  to  get  out  of  the  harbour;  (6)  it  is 
very  doubtful  if  the  Fishery  Board  will  allow  refuse 
to  be  tipped  in  the  sea  in  the  manner  referred  to  when 
they  really  give  this  matter  their  serious  attention. 

It  has  often  been  suggested  that  a  town  council 
should  purchase  a  piece  of  low-lying  land,  preferably 
of  a  clayey  nature,  well  out  in  the  country,  and  remote 
from  the  water  supply  of  the  town,  or  from  any  wells 
in  villages,  and  use  this  as  a  tip  for  the  refuse,  and  that 
they  should  purchase  a  traction  engine  with  trailers 
to  convey  the  refuse  there.  The  disadvantages  of  this 
suggestion  are  that  the  rural  district  council  would 
certainly  object  to  the  tipping  of  the  town's  refuse  in 
their  area,  the  cost  of  this  method  of  disposal  would 
be  prohibitive,  and  when  snow  was  on  the  ground  the 
refuse  could  not  be  taken,  but  would  have  to  be  stored 
in  the  town  for  perhaps  two  or  three  weeks. 

Sorting  of  Refuse  in  the  Home 

It  has  also  been  suggested  that  the  refuse  should 
be  sorted  in  the  home,  and  that  separate  receptacles 
should  be  used  for  receiving — (a)  waste  food,  vege- 
table refuse,  etc.;  (b)  ashes  and  dust;  (c)  other  refuse, 
such  as  tins,  broken  glass,  paper,  etc.  While  this  is 
very  good  in  theory,  in  the  actual  carrying  out  of  an 
ideal  system  of  this  kind  many  difficulties  present 
themselves.  This  principle  has  been  adopted  in  some 
towns  in  Germany,  but  has  certainly  not  proved  a  suc- 
cesSv  The  local  authority  can,  however,  be  consider- 
ably helped  by  the  housewife,  if  she  will  destiny  by 
fire  all  the  organic  refuse  of  the  house,  SO  that  there 
will  be  nothing  to  remove  but  ashes.  This  is  an  ideal 
state  of  things,  but  unfortunately  the  public  have  not 
yet  been  educated  up  to  this  standard. 

Disposal  by  Conversion  into  Manure 

There  is  great  difficulty  in  disposing  of  house  refuse 
to  farmers,  owing  to  the  large  quantity  of  paper  which 
it  contains,  and  which  the  farmer  naturally  objects  to 
place  upon  his  land.  In  order  to  pulverise  refuse  and 
make  it  useful  as  a  manure  a  factory  was  erected  at  St. 
Ouen  (Paris)  in  1X''6,  and  two  further  factories  were 
erected— namely,  at  Issy-les-Moulincaux  and  at  K'o 
mainville.  Shortly  after  the  fanners  began  to  pur- 
chase this  manure,  and  found  it  excellent;  but  after 
they  had  treated  their  land  with  it  for  three  or  four 
years  they  found  that  its  beneficial  effect  had  lessened 
— the  land  needed  a  change.  They  discontinued  using 
the  manure,  and  the  companies  failed. 

Patent  Li^htnin^  Dust  Manipulator 

This  machine  has  been  brought  out  by  a  Mritish 
firm,  and  is  undoubtedly  the  besl  of  its  kind. 

The  object  of  the  plant  is  to  treat  the  refuse  so  as 


to  enable  it  to  be  used  as  a  valuable  fertilising  agent. 
The  plant  may  be  described  briefly  as  follows :  A  high- 
speed centrifugal-force  disintegrator,  pulveriser,  and 
mixer  of  a  simple  construction,  it  costs  much  less  than 
a  destructor,  occupies  little  room,  requires  only  a  mod- 
erate power  to  drive  it,  and  any  material  capable  of 
pulverisation  is  instantly  disintegrated  and  pulver- 
ised; the  machine  is  certainly  a  very  useful  one.  The 
house  refuse  is  tipped  by  the  ash  cart  in  front  of  the 
manipulator,  and  is  then  shovelled  into  the  hopper  of 
the  machine.  Almost  anything  can  be  treated,  and  a 
few  seconds  after  the  refuse  is  discharged  into  a  cart 
or  truck  in  the  nature  of  a  dark-coloured  mould  or 
manure.  The  refuse  may  contain  rags,  paper,  cinders, 
glass,  pots,  bottles,  or  almost  anything. 

It  was  first  adopted  by  the  Southwark  Borough 
Council,  and  one  or  two  extensions  of  the  plant  there 
have  since  been  made.  On  one  occasion  at  Southwark 
6  tons  of  condemned  rabbits  from  Australia.  5,000  in 
number,  and  in  their  skins,  were  passed  through  the 
manipulator  and  promptly  turned  into  manure. 

Three  of  these  machines  are  now  at  work  at  the 
depot  of  the  Southwark  Council,  and  a  fourth  has  been 
installed  as  a  reserve. 


Problems  of  Railway  Sanitation 

By  E.  J.  McCaustland 

PASSKXCKR  railways  of  this  country  from  the 
nature  of  their  business  offer  a  ready  and  rapid 
means  for  the  spread  of  disease.  Infected  per- 
sons may  occupy  railway  carriages  and  by  close 
association  witli  other  passengers  cause  a  wide  exten- 
sion of  infection.  The  water  on  the  trains  may  be- 
come contaminated.  Through  the  common  methods 
of  toilet  accommodations  typhoid  or  other  germs  may 
be  scattered  abroad  to  pollute  sources  of  public  water 
supplies.  The  common  drinking  cup,  the  roller  towel, 
the  cake  of  soap,  and  indeed  many  other  things,  may 
cause  trouble  and  should  be  properly  guarded  against. 
It  follows  from  these  facts  that  railways  have  been 
obliged  to  meet  a  public  demand  for  cleanliness,  com- 
fort and  healthful  conditions  in  a  constantly  increasing 
degree.  In  addition  to  the  more  pressing  demands  for 
strictly  modern  methods  of  heating,  ventilation  and 
lighting  for  railway  carriages  there  has  been  a  further 
insistence  upon  special  protection  of  food  supplies  and 
of  the  water  served  upon  the  trains.  These  demands, 
it  must  be  confessed,  have  not  always  been  based  on 
scientific  knowledge,  but  have  been,  at  times,  con 
ceived  in  pure  sentiment  or  urged  in  a  spirit  of  re- 
taliation or  reprisal. 

To  meet  and  possibly  forestall  some  of  these  diffi- 
culties the  American  Association  of  Railway  Surgeons 
has  made  an  attempt  to  get  together  with  State  and 
Municipal  health  officers  with  a  view  to  prevent  rapid 
spread  of  disease  through  the  agency  of  the  railways. 
If  health  laws  can  he  harmonized  and  unified  as  be- 
tween States  a  long  step  in  advance  will  haw  been 
taken.  To  the  credit  of  the  railways  it  must  be  said 
that  they  have  responded  in  ;i  comparatively  prompt 
manner  to  tin-  public  demand  for  better  and  safer  car 
heating  and  lighting.  Their  ventilation  systems  are 
at  least  as  good  as  those  of  the  ordinary  places  of  pub- 
lic assemblage  when  the  difficulties  of  their  problem 
are  taken  into  account. 

W  hile  the  dining  car  service  on  trains  is  usually 
found  to  be  entirely  satisfactory,  and  reasonable  care 
is  exercised  as  to  quality  and  cleanliness,  yet  the  tra- 
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\elling  public  not  generally  aware  of  the  practice 
of  using  the  dining  cats  as  sleeping  places  for  em- 
ployees,  Dlis  i>  a  practice  that  should  he  entirely  dis- 
continued in  the  interests  of  public  health.  The  mat- 
ter has  received  the  attention  of  various  State  au- 
thorities, hut  like  other  questions  of  the  sort,  numer- 
ous different  plans  for  relief  have  been  suggested  and 
there  1-  n.>  general  rule  adopted.  W  hatever  plans  may 
tinalb  be  adopted,  they  will,  of  course,  add  to  the 
difficulties  and  the  expense  of  operation. 

The  quality  of  the  water  supplied  to  patrons  by 
the  railways  should  be  beyond  suspicion.  This  is  of 
prime  importance  since  many  of  the  common  intes- 
tinal dUea-e-  are  transmitted  by  means  of  the  drink- 
in-  water  and  a  supply  of  undoubted  purity  should  be 
demanded  of  all  who  undertake  to  serve  the  public. 

The  Interstate  Commerce  Commission  took  action 
some  time  ago  requiring  all  passenger  railways  to 
furnish  semi-annual  certificates  of  purity  of  all  waters 
used  for  drinking  purposes  on  their  trains  and  in  their 
Stations  and  waiting  rooms.  In  carrying  out  this 
regulation  the  various  State  Boards  of  Health  have 
been  called  into  co-operation  and  the  tests  have  been 
made  in  State  laboratories.  The  certificates  thus  se- 
cured by  the  railways  are  therefore  strictly  official. 
The  effect  of  this  order  has  been  most  excellent  since 
it  has  served  to  unify  practice  throughout  the  coun- 
trv  and  at  the  same  time  fully  satisfy  the  State  au- 
thorities. 

In  the  matter  of  handling  passengers  afflicted  with 
contagious  diseases  only  one  general  rule  applies.  Such 
passengers  should  be  removed  from  the  public  con- 
veyance at  the  earliest  moment  and  placed  in  the 
hands  of  local  health  officials.  Tn  theory  this  is  a 
-imple  matter,  but  in  practice  it  is  not  so  easy  to  carry 
out.  Contagious  and  infectious  diseases  are  not  al- 
wavs  readily  recognized  or  positively  identified ; 
afflicted  persons  are  not  always  tractable;  local  health 
officials  do  not  joyously  accept  trouble  and  expense; 
trains  must  conform  to  schedule  and  conductors  are 
human.  Xo  really  satisfactory  means  has  yet  been 
devised  to  provide  for  the  isolation  and  care  of  travel- 
lers afflicted  with  contagious  disease,  although  the  rail- 
ways of  the  Northwest  in  conference  with  State  health 
officials  at  Helena,  Montana,  in  1912,  suggested  regu- 
lations that  have  since  been  pretty  generally  adopted 
by  the  States  of  the  Northwest. 

The  care  of  passenger  cars  and  the  provision  of 
toilet  facilities  on  trains  have  been  very  much  im- 
proved in  recent  years,  but  without  question  there 
must  be  radical  improvements  in  the  near  future.  With 
all  the  conveniences  and  luxuries  of  this  strenuous 
modern  life,  the  simple,  sanitary  and  complete  removal 
of  wastes  from  our  palatial  trains  is  still  an  unsolved 
problem.  Furthermore,  such  removal  as  now  exists, 
while  it  may  satisfy  the  comfort  and  convenience  of 
the  passenger,  is  certain  to  become  both  a  nuisance 
and  a  menace  to  health  to  other  persons. 

But,  it  will  be  asked,  what  can  be  done  about  the 
matter?  The  answer  is  that  the  time  has  come  when 
we  must  insist  that  if  a  railroad  company  finds  it  prac- 
ticable to  carry  large  iron  tanks  under  passenger  cars 
for  gas  or  for  refrigerator  purposes,  it  can  and  must 
also  carry  there  an  iron  tank  for  sewage.  If  for  any 
reason  this  is  impracticable,  earth  closets  with  pails 
frequently  changed  may  be  used.  Railroads  must 
somehow'  cease  distributing  fecal  and  urinary  mat- 
ter all  along  their  lines.  The  sewage  tanks  or  pails 
could  be  emptied  at  selected  places,  either  at  the  end 


of  the  run  or,  on  long  runs,  at  principal  stations,  pre- 
cisely  as  water  and  gas  are  now  taken  into  special 
tanks  at  principal  stations. 

The  .sanitation  of  way  stations  and  terminals  is  a 
problem  in  itself.  Who  is  not  familiar  with  the  way 
station  privy,  foul  and  ill-smelling,  with  its  unscreened 
w  indows,  a  pollution  to  both  soil  and  air,  a  harbor  for 
flies  and  a  possible  centre  for  the  spread  of  infection? 
Shall  it  always  be  so  with  us?  How  simply  and  cheaply 
might  be  substituted  the  concrete-lined  pit,  and  con- 
crete floor,  the  tight  door  and  the  screened  windows, 
a  proper  ventilation  shaft  and  a  periodic  system  of 
cleaning.  These  changes  are  coming  and  however  in- 
equitable it  may  be,  they  are  likely  to  precede  the  same 
standards  for  the  average  citizen. 

Finally  there  is  another  phase  of  railway  sanitation 
which  is  the  direct  outgrowth  of  modern  ideas  relative 
to  the  spread  of  disease.  It  is  well  known  that  the 
discharges  from  patients  suffering  with  such  diseases 
as  typhoid  fever  are  highly  infected  and  capable  of 
spreading  the  disease  widely  if  allowed  to  pass  into  a 
body  of  water  used  as  a  source  of  supply.  Now  rail- 
way lines  are  frequently  located  along  streams  or 
through  watersheds  from  which  public  water  supplies 
are  taken.  The  roadbeds  of  these  lines  are  highways 
for  tramps  and  for  employees  and  passengers.  It  be- 
comes necessary  at  times  to  isolate  the  railroad  right- 
of-way  from  the  area  of  the  watershed  in  order  to  pre- 
serve the  water  supply  from  possible  pollution. 

furthermore,  some  authorities  hold  that  the  con- 
tinuous use  of  railway  toilets  is  resulting  in  a  gradual 
infection  of  thousands  of  miles  of  roadbed.  Dr.  Bar- 
ringer,  President  of  the  Virginia  Military  Institute, 
says>:  "I  believe  that  in  the  well-drained,  but  cool  and 
moist  soil  under  the  ties  and  ballast  of  a  modern  rail- 
way roadbed  baptized  day  after  day  and  year  after 
year  with  the  albuminous  fluids  of  human  excrement, 
the  bacillus  typhosus  once  planted  in  this  natural  cul- 
ture medium,  will  lie  forever,  revitalized  by  new  in- 
fection, perhaps,  but  in  the  meantime  facultative 
enough  to  meet  seasonal  and  other  changes  and  re- 
main potent.  Such  infection  will  affect  people  living 
along  the  line  by  direct  contact  and  by  the  pollution 
of  brooks,  creeks,  wells  and  other  sources  of  wrater 
supply.  It  will  also  affect  the  general  travelling  pub- 
lic through  the  clouds  of  dust  raised  from  the  roadbed 
in  the  passing  of  trains.  It  is  well  knowrn  that  travel 
increases  one's  chances  of  typhoid,  and  railroad  hos- 
pitals report  a  very  high  percentage  of  typhoid  patients 
among  section  hands.  These  facts  all  offer  even  a 
more  positive  reason  for  the  abolishment  of  the  present 
methods  of  caring  for  the  sewage  from  trains." 


Calgary  is  congratulating  itself  on  an  expenditure 
of  some  $4,000,000  on  building  work  this  season.  This 
is  considered- highly  satisfactory  in  view  of  the  slump 
in  western  building  work  caused  by  the  outbreak  of 
the  European  war.  It  is  somewhat  of  a  paradox,  how- 
ever, to  find  that  the  best  monthly  report  was  for  Aug- 
ust, the  month  in  which  the  war  started.  In  August 
the  permits  totalled  $1,125,000.  As  an  aside  it  may  be 
pointed  out  that  of  this  amount  the  Government 
elevator  was  responsible  for  $800,000,  but  the  cheer- 
ful fact  remains.  It  is  hoped  that  the  Government  will 
proceed  with  its  various  city  works  during  the  coming- 
winter.  A  continuation  of  the  programme  will  mean 
an  expenditure  of  more  than  a  million  dollars.  The 
West  needs  all  the  encouragement  it  can  get  for  a  time. 
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Building  and  Equipment  of  Calgary's 
New  Police  Headquarters 

(Staff  Article) 


THE  City  of  Calgary  has  occupied  the  new  Po- 
lice Headquarters  completed  recently,  a  fully 
fireproof  structure  with  reinforced  concrete 
frame.  The  building  occupies  a  large  open 
site  by  the  City  Hall  and  is  admirably  suited  to  its  sur- 
roundings. The  exterior  is  of  local  red  face  brick  with 
sandstone  trimmings,  quarried  iocally,  the  structure 
being  five  storeys  in  height.  Construction  was  com- 
menced in  July,  1913,  when  the  general  contract  was 
let.  The  building  was  practically  ready  for  occupancy 
the  following  June,  in  spite  of  some  four  months'  de- 
lay during  the  winter  months. 

The  concrete  work  was  completed  in  two  months — 
at  the  rate  of  a  storey  every  two  weeks.  The  building 
has  a  frontage  on  Seventh  Avenue  of  75  feet.  It  is 
86  ft.  deep  and  58  ft.  6  in.  high  above  the  basement 
floor,  with  a  total  floor  area  of  27,400  square  feet  and 
cubic  contents  of  344,500  cubic  feet.  The  by-law  for 
this  building  amounted  to  $165,000,  which  is  a  cost  of 
48  cents  a  cubic  foot,  the  other  items  of  heating,  ven- 
tilating and  plumbing,  electric  lighting,  elevator,  police 
cells  and  architects'  fees  and  superintendence  amount- 
ing to  18  cents  a  cubic  foot.  Of  these,  the  largest  single 
item  was  for  the  complete  system  of  ventilation,  heat- 
ing and  plumbing — amounting  to  a  trifle  over  8  cents 
a  cubic  foot.  Electric  wiring  amounted  to  %  cents  a 
cu.  ft.;  elevator  to  2  1/3  cents;  excavation  to  ]/2  cent; 
foundations  to  ]/2  cent ;  reinforced  concrete  to  8  cents, 
and  interior  finish  (plastering,  painting,  trim,  etc.),  to 
about  2  cents  a  cubic  foot. 

There  were  a  total  of  925  cubic  yards  of  reinforced 
concrete  placed  in  the  superstructure.  The  Kahn  sys- 
tem of  reinforced  concrete  was  used,  a  beam  and  girder 
design  being  found  to  be  the  most  economical  for  the 
conditions  to  be  met.  There  are  seven  rows  of  col- 
umns across  the  building,  the  longitudinal  spacing  be- 
ing broken  by  the  police  court,  which  runs  through  two 
floors.  This  court  room  has  a  width  of  30  feet  and  is 
52  feet  long,  with  a  height  of  25  feet.  The  floor  system 
and  ceiling  girders  are  carried  across  the  clear  width 
of  25  feet.  There  were  a  total  of  84  tons  of  reinforc- 
ing steel  used,  placed  at  a  cost  of  from  $6,125  to  $0.75  a 
ton.  The  form  design  was  simple  and  differed  prin- 
cipally from  the  usual  type  for  beam  and  girder  floors 
in  that  the  floor  joists  were  laid  flat.  This  design  re- 
quired about  Sy2  feet  B.M.  per  sq.  ft.  of  floor  area,  and 
lumber  was  used  about  2^  times.  The  labor  cost  for 
forms  amounted  to  about  1)4  cents  per  cu.  ft.  B.M.  or 
15  cents  per  sq.  ft.  of  floor  area  throughout.  The  de- 
sign of  the  reinforced  concrete  required  an  average 
depth  of  0.85  ft.  of  concrete  per  sq.  ft.  of  floor  area, 
which  cost  from  22  to  25  cents  per  sq.  ft.,  OT  2  cents 
per  cu.  ft.  of  building.  .Aggregate  was  dumped  on  a 
plank  floor  alongside  the  mixer  and  was  fed  to  the 
mixer  by  wheelbarrows.  An  11  cu.  ft.  Cube  mixer, 
gasoline-driven,  was  used,  and  all  the  concrete  was 
hoisted  in  a  "home-made"  bucket  by  a  7  in.  by  10-in. 
American  Moist  &  Derrick  Company,  double-drum, 
double-cylinder,  engine.  Six  CU.  ft.  hand  carts  were 
used  for  conveying  the  concrete  to  place  in  the  forms. 

The  exterior  walls  consist  of  8-inch  hollow  terra  cot- 
ta  curtain  walls  between  the  columns,  with  a  4-inch 


face  brick  veneer  outside  the  columns  and  wall  girders. 
The  basement  walls  are  of  local  sandstone,  with  in- 
terior furring,  carrying  the  veneer  wall,  although  the 
veneer  was  well  bonded  into  the  tile  walls  with  gal- 
vanized, corrugated,  wall  ties.  It  would  have  been 
better,  perhaps,  had  the  brick  veneer  been  bonded  in- 
to the  tile  curtain  walls  by  headers,  but  the  local  mar- 
ket afforded  none  of  the  requisite  size  hollow  tile  for 
such  work  and  to  use  ordinary  brick  would  have  de- 
feated the  purpose  of  the  hollow  tile  backing.  The 
face  brick  used  was  of  a  smooth  texture  and  was  laid 
up  with  a  fairly  thin  flush  joint,  except  certain  pilasters 
on  the  front  elevation,  which  were  laid  with  rough- 
textured  brick  and  wide  raked  joints.  The  roof  over 
the  police  court  is  used  for  lighting  the  room  and  con- 
sists of  a  flat  ceiling  of  blank  prism  glass  carried  by  a 


New  Police  Headquarters,  Calvary. 

grillage  of  reinforced  concrete  beams,  and  covered  bv 
a  peaked  roof  of  ribbed  wire  glass  carried  on  steel 
trusses.  The  interior  trim  is  of  quartered  oak  stained 
green.  The  walls  are  all  plastered,  with  sand  float  fin- 
ish, and  tinted.    The  floors  are  oak,  with  oil  finish. 

I'.very  room  is  supplied  with  ventilating  ducts  and 
fresh  air  is  pumped  in  and  foul  air  removed  bv  fans 
located  in  the  basement  and  the  pent-house."  Two 
boilers  of  5,000  sq.  ft.  radiation  are  set  in  the  boiler 
room  in  the  basement  and  supply  steam  for  heating. 
A  garage  on  one  corner  against  the  lane  houses  the 
police  patrol  automobile  as  well  as  two  other  cars.  On 
the  other  rear  corner  is  an  enclosed  fire  tower,  a  gal- 
lery along  the  rear  of  the  building  giving  indirect  ac- 
cess from  the  opposite  side. 

In  the  basement  are  located  the  police  cells,  forty 
in  number,  of  which  eight  are  tool-proof  steel,  with 
special  locking  control.  The  eight  cells  for  women  are 
separated,  and  under  the  charge  of  a  matron.  On  the 
first  floor  there  are  the  offices  and  police  court,  the 
two  floors  above  being  devoted  entirely  to  the  neces- 
sities of  the  police  force.  There  is  a  large  gymnasium, 
a  guard  room,  telephone  and  police  control  system 
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central,  photographic  lahoratory,  etc.  The  top  floor 
is  occupied  by  the  Health  and  Sanitary  Departments. 

Messrs.  Thomas- Jamieson-McKenzie,  Limited,  of 
i  algary,  were  the  general  contractors,  for  whom  Mr. 
John  M  alloy  was  Superintendent.  Messrs.  Camphell 
&  Hillicr.  of  C  algary,  were  the  contractors  for  the 
phimhing,  heating  and  ventilating;  Noble  &  Wood, 
of  Calgary,  electric  wiring;  Otis-Fensom  Elevator 
Company,  Limited,  Toronto,  elevator.  Sub-contracts 
for  the  plastering  were  let  to  McDonald  &  Ward;  for 
interior  trim  and  other  wood  work,  to  the  Riverside 
Lumber  Company,  Limited :  sheet  metal  work  and 
rooting  to  the  Sheet  Metal  Manufacturing  Company, 
Limited, — all  of  Calgary.    The  cell  work  was  let  to 


l  ease  &  Perse,  Limited,  Calgary,  local  agents  for  the 
Canada  Steel  &  Wire  Company,  Limited.  The  rough 
face  brick  were  manufactured  by  the  Tregillus  Clay 
Products  Company,  Limited,  Calgary,  and  the  balance 
by  the  Canada  Cement  Company,  Limited,  near  Cal- 
vary. Sandstone  was  supplied  from  the  quarries  of  the 
W  estern  Canada  Stone  Company,  Limited,  Calgary. 

The  architects  were  Messrs.  Lang  &  Major,  Cal- 
gary. Mr.  W.  W.  Hay,  formerly  Secretary-Treasurer 
of  the  Calgary  Builders'  Exchange,  was  supervising 
engineer  and  clerk  of  the  works  for  the  City  until  the 
completion  of  the  rough  work,  when  the  active  super- 
vision was  undertaken  by  the  Department  of  Buildings, 
of  which  Mr.  H.  A.  Sylvester  is  Superintendent. 


Constructional  Features  of  a  Large  New 

Bakery  at  Montreal 


Oh'     the    many    important    industrial  buildings 
which  have  been  erected  in  the  commercial 
metropolis  of  Montreal  in  recent  years,  none 
has  more  interesting  features  of  design  and 
construction  than  the  large  new  bakery  which  is  now 
being  erected  for  Messrs.  Strachan,  Limited,  by  the 
Peter  Lvall  &  Sons  Construction  Company,  Limited. 

The  large  extension,  which  is  now  under  way,  com- 
prises  a  four-storey  building  immediately  in  front  of 
and  adjoining  the  present  establishment,  with  a  front- 
age on  City  Hall  Avenue  of  167  feet  and  a  depth  of  63 
feet.  The  construction  is  reinforced  concrete.  The 
front  will  be  of  a  buff  Kittanning  brick,  with  blue  Wal- 
lace stone  trimmings  and  copper  panels  and  cornices. 

The  basement  is  taken  up  by  steam  boilers  for 
power  and  heating  purposes,  four  large  furnaces  to  a 
new  travelling  oven  which  will  be  installed,  large  fuel 
bunkers,  general  storage  room,  lavatories  (including 
bathrooms),  locker  room,  vault  and  other  conveni- 
ences. The  ground  floor  will  be  used  for  bread  pack- 
ing and  loading,  there  being  accommodation  for  an 
additional  sixty  wagons.  These  will  enter  and  leave 
the  building  through  ten  large  driveways,  which  will 
be  closed  by  means  of  large  rolling  metal  doors.  The 
whole  loading  space  will  be  paved  with  Staffordshire 
blue  brick,  and  will  be  well  drained.  A  separate  en- 
trance is  provided  to  the  stables,  which  are  also  being 


enlarged.  The  stables,  though  entirely  separate  from 
the  bakery,  will  be  accessible  from  the  loading  room. 

A  large  freight  elevator  will  be  served  from  this 
yard,  which  will  have  direct  access  to  both  the  old 
and  the  new  buildings  on  each  floor,  including  base- 
ment. From  here  also  a  special  hoist  will  be  provided 
to  carry  the  flour  directly  up  to  the  flour  storage  de- 
partment on  the  fourth  floor. 

The  main  staircase  will  be  entirely  enclosed  and 
will  run  from  basement  direct  to  roof.  Access  to  the 
offices,  which  occupy  the  north  end  of  the  building  on 
each  floor,  will  be  through  an  imposing  and  spacious 
entrance,  with  ceramic  floor  and  marble  dado.  The 
staircase  will  be  of  ornamental  iron  with  marble 
treads  and  will  lead  directly  to  the  enquiry  office  on 
the  second  floor. 

On  the  second  storey,  in  addition  to  the  new  travel- 
ling oven,  which  will  provide  baking  space  90  feet  by 
9  feet  6  inches,  there  will  be  installed  a  complete  auto- 
matic bread  plant.  Provision  is  also  made  for  cooling 
and  wrapping  the  loaves  by  machinery,  which  will 
then  be  discharged  by  means  of  conveyors  into  the 
bread  room.  The  finish  to  this  storey  will  be  metallic 
cement  hardened. 

The  third  floor,  comprising  the  dough  room,  has 
an  area  of  nearly  8,000  square  feet.  The  temperature 
will  be  regulated  automatically,  and  a  humidifying 
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plant  will  be  installed.  The  dough  room  floor  will  be 
finished  in  maple. 

The  fourth  floor  will  be  used  chiefly  for  storage 
purposes. 

Lavatory  accommodation  is  provided  on  each 
storey.  The  floors  and  dados  will  be  tiled,  with  marble 
divisions.  All  is  exceptionally  well  lighted  and  ven- 
tilated. The  lavatories  in  each  case  open  off  the  main 
staircase  hall  and  not  direct  from  the  bakery. 

A  laboratory,  for  testing  and  experimental  pur- 
poses, will  also  be  provided  on  the  dough  room  floor. 

The  architect  for  the  building  is  Mr.  Sydney  Comb- 
er, W  estmount,  and  the  general  contractors  are 
Messrs.  Peter  Lyall  &  Company,  Limited,  Montreal. 
Messrs.  Purdy  &  Henderson  are  the  consulting  engi- 
neers. Messrs.  F.  J.  Jago  &  Company  are  the  con- 
tractors for  the  reinforced  concrete.  The  automatic 
plant  is  being  installed  by  Messrs.  Jos.  Baker,  Limit- 
ed, Brantford  and  New  York.  The  particulars  here 
given  are  abstracted  from  a  comprehensive  article 
in  the  "Baker  and  Confectioner,"  Toronto. 


The  Year's  Building  at  Montreal 

(Staff  Article) 

THIS  has  been  a  comparatively  lean  year  for  Montreal 
and  district  contractors  and  allied  firms.  It  was 
generally  expected  there  would  be  a  lessening  of 
the  previous  activity,  but  no  one  was  prepared  for 
the  great  falling  off  which  has  taken  place.  While  the  war  is 
responsible  for  a  portion  of  this  dullness,  conditions  prior  to 
the  outbreak  were  not  favourable  to  a  continuance  of  the 
expansion  which  characterized  the  previous  two  or  three 
years.  In  certain  directions,  there  has  been  over-building; 
the  number  of  large  offices  erected  is  out  of  proportion  to  the 
demand,  with  the  result  that  both  in  the  up-town  districts 
and  down-town  districts  there  is  an  abundance  of  this  class 
of  accommodation.  Up  to  this  year,  there  was  a  scarcity  of 
small  houses  and  flats,  and  many  contractors  therefore  gave 
more  attention  to  this  work;  the  emigration,  however,  was 
not  as  large  as  in  previous  seasons,  and  consequently  there 
is  not  the  eager  demand  for  residences  as  was  formerly  ex- 
perienced. Naturally  the  war  affected  the  earning  power  of 
many  people,  and  this  in  turn  had  an  influence  on  the  renting 
of  houses.  The  building  permits  give  a  fair  indication  of  the 
general  situation:  Up  to  the  end  of  November  the  value  of 
permits  issued  was  $17,277,311,  a  loss  of  $8,446,550,  the  de- 
creases being  most  marked  since  the  declaration  of  war. 

Directly  following  the  European  conflict,  work  on  many 
buildings  was  stopped,  impending  contracts  were  postponed, 
and  some  that  had  just  been  closed  were  cancelled.  On  cer- 
tain structures  work  has  not  been  resumed,  or  only  mi  such 
portions  as  could  not  be  delayed./  The  banks,  too,  declined 
to  make  the  customary  advances,  and  this  has  tied  up  other 
jobs  which  would  otherwise  have  been  completed.  The  par- 
tial breakdown  of  the  contracting  business  severely  hit  many 
of  the  supply  houses;  these,  however,  continued  to  do  a  satis- 
factory business  with  country  linns,  who  were  fairly  well  pro- 
vided with  contracts,  an  abundant  harvest  being  a  favourable 
factor  in  keeping  things  going. 

The  Montreal  labour  situation  has  been  more  or  less  dis- 
turbed during  the  season.  The  General  Contractors'  Asso- 
ciation concluded  arrangements  with  some  unions  for  a  sche- 
dule of  wages  which  war  conditions  made  impossible  in  the 
case  of  many  firms  outside  the  association.  As  a  matter  of 
fact,  there  has  been  a  large  defection  from  the  standard  rates, 
due  to  the  circumstance  that,  owing  to  scarcity  of  work,  men 
were  willing  to  accept  considerably  lower  pay.  Contractors 
who  based  their  bids  on  this  reduced  scale  were  able  to  secure 
jobs  at  the  expense  of  the  firms  who  attempted  to  adhere  to 
the  scales  previously  in  force.    An  effort  was  made  by  the 


Builders'  Exchange  to  secure  the  consent  of  the  unions  to 
a  modified  scale  with  a  view  to  inducing  capitalists  to  re- 
commence building,  but  the  Unions  vigorously  protested 
against  any  attempt  to  cut  wages,  while  several  members  of 
the  Exchange  were  opposed  to  the  movement.  Some  con- 
tractors were  willing  to  co-operate  by  building  at  cost,  in 
order  to  keep  their  men  and  plants  employed;  and  the  supply 
men  also  offered  to  reduce  prices.  The  net  result  was  that 
no  definite  action  was  taken  to  encourage  the  giving  out  of 
contracts  during  the  fall. 

The  principal  work  of  the  season  was  in  the  direction 
of  industrial  plants.  We  have  already  described  the  immense 
plant  of  the  Canadian  Vickers,  Limited,  at  Maisonneuve. 
which  establishes  a  new  industry  in  the  city;  on  the  south 
shore,  at  Longueuil  the  Armstrong-Whitworth  Company,  of 
England,  have  put  up  a  large  plant  for  the  manufacture 
of  high  speed  steel  and  tools;  while  in  Montreal  proper  the 
Northern  Electric  Company  are  erecting  a  very  extensive 
factory  for  making  wire  and  cable.  Outside  the  city  there 
is  the  hydro-electric  plant  of  the  Cedars  Rapids  Manufactur- 
ing and  Power  Company,  one  of  the  most  complete  on  the 
continent,  which  will  supply  Montreal  as  well  as  the  Alumini- 
um Company,  at  Messina,  N.Y.,  with  a  large  amount  of 
power. 

Among  office  buildings,  first  place  must  be  given  to  the 
Sun  Life,  which  is  now  nearing  completion.  The  Drummond 
and  Lewis  Buildings  are  also  important  in  this  class  of  struc- 
ture; the  Guarantee  Trust  have  erected  a  moderately  sized 
building,  while  the  Royal  Trust  have  finished  one  of  the  finest 
office  buildings  in  the  c,ty.  The  National  Trust  Company  are 
putting  up  a  new  office  in  St.  James  Street;  the  Dandurand 
and  Southam  Buildings  are  completed,  and  the  Liverpool  & 
London  &  Globe  office  is  nearly  finished.  Several  contracts 
for  banks  have  been  given  out. 

The  new  customs  warehouse  is  a  very  imposing  struc- 
ture; the  foundations  gave  a  considerable  amount  of  trouble 
owing  to  the  unlookcd  for  character  of  the  ground,  and  this 
resulted  in  the  Foundation  Company  being  called  in.  The 
Government  have  also  erected  some  post  offices,  the  princi- 
pal being  on  St.  Catherine  Street  West  and  on  Greene  Ave- 
nue, Westmount.  A  new  drill  hall  has  been  constructed  on 
Esplanade  Avenue. 

A  very  large  departmental  store,  Scroggic's,  was  opened 
during  the  year,  this  being  the  only  work  of  this  nature  to 
report.  The  Bell  Telephone  have  made  two  or  three  addi- 
tions, the  largest  being  on  St.  Denis  Street. 

Several  churches  and  schools  have  been  or  are  being 
built.  St.  Michael's  Roman  Catholic  Church  will  be  one  of 
the  most  ornate  in  the  city;  an  addition  to  St.  Patrick's 
Church  is  practically  finished,  while  the  Stanley  Street  Pres- 
byterian Church  and  the  Dominion  Methodist  Church,  West- 
mount,  are  line  additions  to  the  ecclesiastical  architecture  of 
the  districts.  The  new  High  School  is  the  most  important  of 
the  schools.  A  very  extensive  college,  Loyola  College,  to 
cost  $400,000,  is  being  erected  at  Notre  Dame  de  Grace,  ami 
an  orphanage,  involving  an  expenditure  of  $175,000.  is  going 
up  in  the  same  neighborhood. 

In  Maisonneuve,  apart  from  the  buildings  already  refer- 
red to.  the  chief  work  has  been  the  construction  of  a  civic 
market. 

The  City  of  Montreal  have  done  a  large  amount  of  work, 
although  financial  conditions  have  been  against  any  very 
heavy  outlays  on  municipal  buildings.  A  civic  library  is  to 
be  erected,  while  a  considerable  outlay  was  necessitated  for 
a  new  intake  pipe  lor  the  water  supply. 

The  Canadian  Northern  Railway  Company  have  con- 
tinued their  work  on  the  Mount  Royal  tunnel,  and  also  pro- 
pose to  erect  a  temporary  station  to  deal  with  the  traffic. 
The  Canadian  Pacific  have  spent  further  large  sums  on  the 
Windsor  Station,  and  in  laying  out  new  tracks,  sheds,  light- 
ing, etc. 


rill"    CONTRACT  RECORD 


Personal  Mention 


Mr.  I.  S.  Osbom,  Consulting  Engineer,  Toronto,  Out., 
baa  been  retained  to  assist  Mr.  J.  W.  Paxton,  Superintendent 
of  the  Street  Cleaning  Department  of  Washington,  D.C.,  in 
the  preparation  of  plans  for  a  system  of  refuse  collection  and 
disposal. 

Mr.  A.  I).  Swan,  consulting  engineer  and  late  assistant 
engineer  to  the  Montreal  Harbour  Commissioners,  Montreal, 
has  returned  from  a  two  months'  trip  to  England.  He  was 
formerly  connected  with  tlie  Bristol  docks,  and  his  visit  was 
mi  c  mnection  with  a  lawsuit  by  Sir  John  Aird  &  Company, 
contractors,  against  the  Bristol  Corporation  for  work  on 
the  new  Avonmouth  docks.  Mr.  Swan  gave  evidence  for  the 
P.ristol  Docks  Committee,  who  won  their  case  against  the 
contractors.    The  arguments  were  heard  by  an  arbitrator. 

Mr.  Clifford  Older,  the  author  of  an  interesting  paper 
entitled,  "Floors  for  Steel  Highway  Bridges,"  read  at  the 
Convention  of  the  American  Road  Builders'  Association  in 
Chicago  last  week,  and  reproduced  in  this  issue,  is  a  gradu- 
ate of  the  L'niversity  of  Wisconsin.  For  a  time  he  was  em- 
ployed  by  the  Pennsylvania  Lines  in  their  Bridge  Department. 


Mr.  Clifford  Older. 

and  later  he  became  identified  with  the  Maintenance  Depart- 
ment of  the  same  company.  From  July,  1901,  to  April,  1902, 
he  was  Assistant  Engineer  on  the  Green  Tree  Tunnel  Con- 
struction of  the  Wabash  &  Pittsburg  Terminal  Railroad.  For 
a  period  of  some  four  years,  terminating  in  July,  1906,  he 
was  Assistant  Engineer  in  charge  of  construction  on  the 
Western  Division  of  the  Chicago  and  Alton  Railroad.  Since 
the  last-named  date  until  the  present  time,  he  has  been 
Bridge  Engineer  of  the  Illinois  State  Highway  Commission, 
and  has  contributed  many  interesting  technical  papers  and 
discussions  out  of  his  broad,  practical  experience.  Mr.  Older 
is  an  Associate  Member  of  the  American  Society  of  Civil 
Engineers. 

Mr.  Sydney  B.  Williamson,  of  the  well-known  contract- 
ing firm  of  Messrs.  J.  G.  White  &  Company,  Limited,  Lon- 
don, England,  has  been  appointed  Chief  of  Construction  of 
the  United  States  Reclamation  Service,  a  newly  created 
office.  Mr.  Williamson  is  the  well-known  Division  Engineer 
of  the  Pacific  division  of  the  Panama  Canal.  Since  the  com- 
pletion of  Panama  Canal  he  has  been  with  J.  G.  White  & 
Company,  of  London.    He  will  spend  the  greater  part  of  his 


time  in  the  field,  his  particular  function  being  to  expedite 
construction  work,  and  to  secure  the  greatest  possible  effi- 
ciency. 

Mr.  H.  M.  Passmore  has  been  appointed  Secretary  to  the 
(  Intario  Public  Works  Department. 

Mr.  J.  W.  Pugslcy  is  the  new  Secretary  of  the  Depart- 
ment of  Railways  and  Canals,  Ottawa. 

Mr.  W.  F.  Gronau,  Chief  Sales  Agent  of  the  Dominion 
Bridge  Company,  Montreal,  has  been  in  Vancouver  in  con- 
nection with  the  Second  Narrows  bridge  tenders. 

Mr.  W.  A.  McLean,  Chief  Engineer  of  Highways,  and 
Commissioner  of  Public  Roads  for  Ontario,  was  in  Chicago 
last  week  fulfilling  his  part  as  presiding  officer  at  the  conven- 
tion of  the  American  Road  Builders'  Association. 

Mr.  G.  G.  S.  Lindsey,  K.C.,  of  Toronto,  President  of  the 
Canadian  Mining  Institute,  delivered  an  address,  "The  Busi- 
ness Ethics  of  the  Engineer,"  before  the  Engineering  So- 
ciety of  Queens  University,  Kingston,  on  Tuesday,  December 
15th. 

Mr.  Samuel  Hale,  who  for  some  years  has  been  Manager 
of  the  Algoma  Steel  Corporation,  Sault  Ste.  Marie,  Ont.,  is 
about  to  retire  from  that  office  owing  to  ill-health.  Mr.  J.  F. 
Taylor,  President  of  the  Company,  will  take  charge  of  the 
operation  of  the  plant. 

Mr.  W.  F.  Graves,  A.M.  Am.  Soc.  C.E.,  Chief  Engineer 
of  the  Montreal  Tramways  Company,  has  been  selected  as 
one  of  a  committee  of  three  to  make  a  valuation  of  the  track 
property  of  the  Detroit  United  Railways  Company,  for  the 
Michigan  Railroad  Commission.  Mr.  Graves  was  formerly 
with  the  engineering  staffs  of  the  elevated  and  surface  street 
railways  of  Chicago. 


Convention  News 

The  annual  meeting  of  the  American  Society  of  Heating 
and  Ventilating  Engineers  is  to  be  held  in  the  Engineering 
Society's  Building,  New  York  City,  January  20-22.  The 
Secretary  is  Mr.  J.  J.  Blackmore,  New  York  City.  A  fur- 
ther announcement  regarding  the  convention  will  be  pub- 
lished in  due  course. 

In  regard  to  the  approaching  convention  of  the  Ameri- 
can Society  of  Engineering  Contractors,  which — as  already 
announced  in  these  columns — is  to  be  held  in  New  York 
City  on  January  15th,  the  Secretary,  Mr.  J.  R.  Wemlinger, 
informs  us  that  there  will  be  an  afternoon  session  for  busi- 
ness purposes,  and  an  evening  session,  which  will  be  brought 
to  a  close  by  a  banquet.  The  banquet  will  be  enlivened  by 
a  number  of  entertaining  features,  including  music  and  mov- 
ing pictures.  The  Committee  for  Arrangements  is  preparing 
a  report  and  further  details  will  be  given  in  a  later  issue. 

The  Society  of  Constructors  of  Federal  Buildings  are  to 
hold  their  annual  convention  at  Washington,  D.C.,  January 
4-6,  as  already  announced  in  these  columns.  The  Secretary. 
Mr.  T.  R.  Maul,  of  Philadelphia,  has  kindly  favored  the  Con- 
tract Record  with  the  following  additional  particulars:  The 
headquarters  of  the  Society  during  the  meeting  will  be  at 
the  Ebbitt  House,  and  the  meetings  will  be  held  at  the  rooms 
of  the  Washington  Architectural  Club.  The  opening  session 
will  be  held  at  2  p.m.  on  Monday,  January  4,  when  reports 
will  be  received  and  various  routine  business  carried  out.  In 
all  there  will  be  six  sessions,  two  each  day,  devoted  mainly 
to  papers  and  discussions.  On  Wednesday  there  will  be  a 
dinner  and  smoker  at  the  Ebbitt  House.  During  the  meet- 
ings of  the  Convention  papers  will  be  read  or  addresses  made 
by  the  Hon.  W.  G.  McAdoo,  Secretary  of  the  Treasury;  Mr. 
Byron  Newton,  Assistant  Secretary  if  the  Treasury;  Mr.  Os- 
car Wenderoth,  Supervising  Architect;  and  various  members 
of  the  Field  and  Office  force  of  the  Supervising  Architect's 
Office. 
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Mainly  Constructional 

East  and  West — From  Coast  to  Coast 


The  new  town  of  Burlington,  Ont.,  will  expend  $90,000 
on  sewer  construction. 

The  Walkervillc  Roofing  Manufacturing  Company,  Lim- 
ited, VValkervillc,  Ont.,  has  been  incorporated  with  a  capital 
of  $60,000. 

The  ratepayers  of  Sarnia.  Ont.,  are  to  vote  next  month 
on  a  by-law  looking  to  the  erection  of  a  new  city  hall  at  a 
cost  of  $00,000. 

At  Calgary,  work  is  to  be  started  immediately  on  a  trunk 
sewer  estimated  to  cost  $240,000.  Mr.  A.  W.  Ellson  Fawkes 
is  the  engineer. 

Tenders  are  about  to  be  called  by  the  Ottawa  City  Coun- 
cil for  a  new  bridge,  of  the  Bascule  type,  over  Pretoria 
Avenue.    The  estimated  cost  is  $120,C00. 

Brantford,  Ont.,  ratepayers  are  voting  next  month  on  a 
by-law  to  raise  $100,000  for  the  completion  and  extension  of 
a  water-works  system  now  under  construction. 

The  Letourneau  College  at  Maisonneuve  was  destroyed 
by  fire  last  week  at  a  loss  of  $120,000.  The  building  was 
owned  by  the  Christian  Brothers  of  Montreal. 

Ridley  Kennedy,  Limited,  is  the  name  of  a  new  firm  with 
head  office  at  New  Westminster,  B.C.,  incorporated  with  a 
capital  of  $10,000,  to  manufacture  motor  trucks  and  auto- 
mobiles. 

The  London,  Ont.,  City  Council  has  authorized  the  im- 
mediate construction  of  sewerage  works  estimated  to  cost 
$14,000.  This  is  with  a  view  to  relieving  the  unemployment 
situation. 

The  Taylor  Engineering  Company,  with  head  office  at 
Vancouver,  has  been  incorporated  with  a  capital  of  $50,- 
000,  to  manufacture  and  deal  in  mechanical  and  electrical  ap- 
pliances and  machinery  of  all  kinds. 

Large  quantities  of  building  material  will  be  required 
for  the  new  grain  elevator  which  is  to  be  erected  at  Van- 
couver at  a  cost  of  $1,000,000.  The  general  contractors  are 
Messrs.  Barnett  &  McQueen,  Vancouver. 

The  property  and  plant  of  the  Imperial  Cement  Com- 
pany, Limited,  Owen  Sound,  which  , was  advertised  for  sale 
recently,  has  been  withdrawn  from  the  market,  the  owners 
having  made  a  satisfactory  settlement  for  the  continued  oper- 
ation of  the  factory. 

The  new  school  building  which  is  being  erected  at  Hoch- 
elaga,  Que.,  has  reached  the  roofing  stage.  The  school  is  of 
stone  and  brick  construction  and  will  cost,  upon  completion, 
some  $200,000.  I  In-  architects  arc  Messrs.  Viau  &  Venue, 
and  the  general  contractor  is  Mr.  J.   \.  Duchocher, 

Exterior  work  on  the  new  Loyola  College,  which  is 
being  erected  at  Notre  Dame  de  Grace,  Montreal,  at  a  cost 
of  $400,000,  is  progressing  satisfactorily.  The  building  is  of 
stone,  of  fireproof  construction.  The  architects  are  Messrs. 
I'eden  &  McLaren,  and  the  general  contractors  are  Messrs. 
Angiitis,  Limited. 

At   Highlands,  Edmonton,  the  new  building  erected  for 

the  Public  School  Commissioners  at  a  cost  of  $60,- 
000,  is  Hearing  completion.  The  building  is  two  storeys  high, 
of  stone  and  prcsseil  brick  construction.  The  architect  is 
Mr.  J.  Turner  and  the  general  contractors  arc  Messrs.  Read, 
McDonald  &  Brewster. 

The  A.  B.  Sec  Electric  Elevator  Company  of  Canada. 
Limited,  are  taking  advantage  of  the  dull  clays  to  completely 
equip  a  large  elevator  factory  in  the  city  of  Montreal — where 


in  future  they  will  manufacture  everything  in  connection  with 
their  elevators.  This  company  will  place  large  orders  for 
machinery  at  an  early  date. 

The  decrease  in  building  at  Montreal  and  other  cities 
and  towns  on  the  St.  Lawrence  is  reflected  in  the  tonnage  of 
sand  sent  through  the  Lachine  Canal.  During  the  past  sea- 
son 65,713  tons  went  up  the  canal,  a  falling  off  of  15,775  tons; 
the  quantity  sent  down  was  68,644  tons,  a  decrease  of  3:5, 755 
- — th e  total  decrease  being  49,530  tons. 

At  the  annual  meeting  of  the  Hamilton,  Ont.,  Builders' 
Exchange,  last  week,  the  following  officers  were  elected: — 
President,  Mr.  T.  C.  Pearce;  F'irst  Vice-President,  Air.  W. 
Murray;  Second  Vice-President,  Mr.  W.  H.  Dennis;  Trea- 
surer, Mr.  J.  Neil;  Directors,  Messrs.  G.  Metcalf,  G.  Hanna- 
ford,  W.  H.  Yeates,  Jr.,  W.  Penny  and  E.  R.  Somerville. 


Proposed  Free  Labor  Bureaux 

WITH  the  object  of  asking  the  Government  to  intro- 
duce a  Bill  for  the  immediate  establishment  of 
free  Federal  labor  bureaux  throughout  the 
Dominion,  a  deputation  interviewed  the 
Hon.  W.  T.  Crothers,  Minister  of  Labor,  at  Ottawa,  on 
December  14.  The  deputation  included  Messrs.  J.  E.  Adam- 
son,  Secretary  of  the  Builders'  Exchange,  Ottawa;  F.  Hawk- 
ins, Secretary  of  the  Canadian  Lumber  Association;  II.  Mat- 
Cce,  representing  the  Ontario  Confederation  of  Labor;  and 
R.  L.  Werry,  Secretary  of  the  Builders'  Exchange,  Montreal. 
It  was  pointed  out  that  such  bureaux  were  in  successful  oper- 
ation in  England  and  the  United  States,  and  it  was  urged  that 
the  Canadian  Government  should  try  the  experiment,  if  only 
on  a  small  scale.  It  was  also  said  that  the  present  system 
was  a  scandal,  and  devoid  of  all  co-operation.  The  suggest- 
ed bureaux  would  supply  a  means  of  finding  work  for  people 
of  all  classes.  Wages  had  been  forced  down  in  every  depart- 
ment, and  Mr.  Werry  pointed  out  that  in  Montreal  the  labor 
situation,  so  far  at  any  rate  as  the  building  trade  was  con- 
cerned, was  disorganized.  Government  control  would  be  a 
most  important  factor  in  preventing  distress,  and  if  the 
bureaux  did  not  create  work,  at  least  they  would  be  instru- 
mental in  finding  it  for  those  who  wanted  it.  The  deputa- 
tion asked  for  a  non-partizan  commission  to  manage  I  lie 
bureaux. 

Mr.  Crothers'  reply  was  not  particularly  encouraging. 
He  said  that  labor  bureaux  would  cost  a  very  large  sum,  and 
the  Government  could  not  raise  money  for  any  project  that 
was  not  imperative.  At  the  present  time  lumbermen  were 
able  to  get  any  amount  of  labor  for  the  camps  at  consider- 
ably reduced  rates,  while  the  owners  of  the  limits  obtained 
these  at  comparatively  low  rates.  He  would  place  the  ques- 
tion of  the  bureaux  before  his  colleagues  in  the  Cabinet. 


Victoria  Branch,  Can.  Soc.  C.E. 

\t  the  annual  meeting  of  the  Victoria  Branch  of  the  Can- 
adian Society  of  Civil  Engineers,  the  following  officers  were 
elected:  Chairman,  Mr.  D.  O.  Lewis;  Vice-Chairman.  Mr. 
II  W.  K.  Canavan;  Treasurer.  Mr.  Frank  C.  Green;  Secre- 
tary, Mr.  K.  W.  Mclntyrc;  Executive— Mr.  A.  E.  R.  Wilby 
and  Mr.  A.  E,  Foreman;  Auditors,  Mr.  E.  H.  Harrison  and 
Mr.  H.  A.  [eke. 

An  interesting  address  was  delivered  by  Mr,  F,  C. 
Gamble,  who  had  been  Chairman  of  the  branch  for  two  years. 
Mr.  Gamble  made  a  plea  for  united  effort  and  said  that  the 
success  of  such  bodies  depended  upon  the  extent  to  which 
members  sacrificed  their  personal  aims.  He  lamented  the 
paucity  of  papers  presented  at  the  monthly  meetings  and  de 
plored  the  fact  that  men  with  the  ability  and  material  to 
write  on  instructive  subjects  needed  so  much  pressure  in"  this 
regard. 
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A  New  Device  for  Tying  and  Supporting 
Reinforcing  liars 

LEADING  designers  have  long  realized  the  necessity 
for  a  positive  placing  of  tlie  reinforcing  steel, 
and  usually  detailed  drawings  show  '  the  the- 
oretical position  of  the  bars.  For  instance, 
the  ordinary  way  of  keeping  the  reinforcing  bars 
from  showing  on  the  under  side  of  the  slab  is  to 
have  a  laborer  raise  the  bars  from  the  forms  with  his  shovel 
blade,  a  hook  made  specially  for  that  purpose,  or  to  rest 
the  bars  on  stories  before  concreting.  Such  methods  rarely 
result  in  satisfactory  work  as  there  is  no  gauge  to  determine 
the  final  position  of  the  bars.  If  they  have  been  raised  too 
high  they  lose  some  of  their  efficiency  and  if  not  raised 
enough  the  hreproofing  qualities  have  been  lost. 

In  order  to  insure  that  the  bars  are  placed  the  proper 
distance  from  the  face  of  the  forms,  metal  clips  are  frequently 
used.  These  are  made  of  a  heavy  weight  and  good  quality 
of  sheet  steel.  The  accompanying  illustrations  show  the 
Universal  Concrete  Bar  Support  and  Tie,  which  supports 
and  ties  the  reinforcing  bars  in  their  proper  position.  It  is 
made  for  all  kinds  and  sizes  of  bars. 

The  U  Support-Tie  is  made  from  a  single  piece  of  metal 
-tamped  from  heavy  gauge  steel,  which  has  ample  strength 
against  crushing  down  under  practically  any  load  that  can 
come  upon  it.  The  bottom  edge  of  the  tie  is  bent  to  form 
a  flat  foot  and  prevent  cutting  into  the  forms  when  used  on 
Mat  slab  construction.  Due  to  the  great  strength  and  rigidity 
of  this  tie  fewer  of  them  are  needed  than  of  wire  and  the 
manufacturers  inform  us  that  they  recommend  one  U-Sup- 
port  where  two  wire  intersections  are  called  for.  The  stand- 
ard height  of  leg  is  jk»  in.,  being  measured  from  the  bottom 
of  the  lower  bar  to  the  form.  They  can  also  be  had  in  any 
length  leg  from      in.  up. 

The  use  of  this  clip  eliminates  having  to  untangle  wire, 
straightening  straps  and  placing  of  wedges.  An  ordinary 
claw  hammer  clinches  the  tie  in  place.  For  those  builders 
dependent  on  the  ordinary  run  of  day  labor  for  placing  their 
steel,  the  manufacturers  furnish  a  Clincher  which  clinches  the 
tie  in  place  at  one  operation. 

The  U-Truss  Support-Tie  is  for  use  where  the  clearance 
is  more  than  two  inches.  For  the  trussed  portion  of  the 
bars  in  flat  slab  construction  and  in  bridges,  viaducts,  etc.,  it 
insures  the  steel  being  in  its  proper  position. 

These  Support-Ties  are  made  by  the  Universal  Stamp? 


ing  Company,  Limited,  Strasburg,  Lancaster  County,  Pa., 
and  arc  handled  in  Canada  by  Mr.  R.  J.  McLean,  800  McGill 
Building,  Montreal. 


Opening  ol  the  Armstrong-Whitworth  Plant 
at  Longueuil,  Que. 

Tl  I  E  new  plant  of  Messrs.  Armstrong-Whitworth  of 
Canada,  Limited,  at  Longueuil,  which  was 
opened  recently,  represents  an  expenditure  of 
'$1,350,000.  The  layout  and  construction  of 
the  works,  which  has  been  under  the  direction  of 
Mr.  M.  J.  Butler,  has  been  in  progress  for  some  two  years. 
The  company  will  employ  a  large  force  of  skilled  workmen 
in  tjie  manufacture  of  the  highest  grade  of  steel  goods.  The 
area  of  the  property  owned  by  the  firm  at  Longueuil  is  250 
acres,  extending  down  to  the  river  front.  Steps  have  been 
I  aki  n  to  secure  the  dredging  of  the  river,  so  as  to  permit  of 
the  company's  landing  supplies  and  shipping  their  output  at 
their  own  wharfs.  The  floor  area  of  the  units  now  at  work 
covers  65,000  sq.  ft.  At  present  about  150  men  are  at  work, 
but  this  number  will  soon  be  increased  to  500.  Expert  steel- 
workers  are  being  brought  from  Sheffield  and  other  cities. 

The  opening  of  the  works,  which  was  performed  by  Mr. 
Geo.  D.  Foster,  K.C.,  vice-president  of  the  firm,  was  of  a 
ceremonial  character  in  keeping  with  the  occasion.  Alter 
the  opening  a  number  of  interesting  addresses  were  delivered. 
Among  these  was  one  by  Mr.  M.  J.  Butler,  who  told  some- 
thing of  the  achievements  of  the  parent  company  in  Great 
Britain  and  foreshadowed  the  possibilities  of  the  Canadian 
establishment.  ' 

Among  those  present  at  the  opening  were:  Mr.  W.  P. 
Ladd,  Works  Manager,  St.  Lawrence  Bridge  Company,  Lim- 
ited; Mr.  John  Russell,  Canadian  Explosives,  Limited;  Mr. 
W.  J.  Johnson,  Superintendent,  Canadian  Car  &  Foundry 
Company,  Limited;  Mr.  E.  B.  Tilt,  Engineer  of  Tests,  Cana- 
dian Pacific  Railway  Company;  Mr.  P.  L.  Miller,  Manager, 
Canadian  Vickers,  Limited;  Mr.  J.  A.  Johnson,  Superinten- 
dent, Steel  Company  of  Canada,  Limited;  Mr.  Geo.  Cuttle, 
Steel  Company  of  Canada,  Limited;  Mr.  F.  A.  Smith,  Works 
Manager,  Canadian  Steel  Foundries,  Limited;  Mr.  G.  H.  Dug- 
gan,  Manager,  Dominion  Bridge  Company,  Limited;  Mr.  Jos. 
Waldie,  Manager,  Canadian  Tube  &  Iron  Company;  Mr.  D. 
Swinton,  Superintendent,  Canadian  Car  &  Foundry  Company. 
Limited. 


Contracts  Department 

News    of   Special    Interest   to   Contractors,   Engineers,   Manufacturers  and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage  and 
Roadways 

Battleford,  Sask. 

The  town  council  will  submit  a  by-law 
on  December  28th  to  authorize  the  rais- 
ing of  $6,100  for  cement  sidewalks  and 
$1,000  for  cement  crossings.  Mr.  H.  C. 
Adams  is  the  town  clerk. 

Calgary,  Alta. 

The  by-law  having  been  passed  some 
time  ago  by  the  city  council,  work  will 
be  started  at  once  on  the  construction 
of  a  trunk  sewer,  estimated  to  cost  $246,- 
000.  Mr.  A.  W.  E.  Fawkes  is  the  engi- 
neer. 

Hamilton,  Ont. 

The  laying  of  fifteen  miles  of  gas  mains 
along  streets  of  this  city  for  the  Natural 
Gas  Company  has  been  commenced  by 
the  general  contractor,  Mr.  J.  D.  Arm- 
strong, 138  Erie  Avenue. 

Kamsack,  Sask. 

Work  will  start  December  24  on  the 
construction  of  branch  sewers  on  the 
following  streets,  at  an  estimated  cost 
of  $35,000;  2280  ft.  of  10-in  and  12-in. 
pipe  on  Railway  Street;  1433  ft.  of  10- 
in.  and  12-in.  pipe  on  Third  Avenue; 
2640  ft.  of  8-in.  pipe  on  First  Street;  1685 
ft.  of  8-in.  pipe  on  Second  Street;  1140 
ft.  of  8-in.  pipe  on  Third  Street;  1406  ft. 
of  10-in.  pipe  on  Kamsack  Blvd.;  1020 
ft.  of  8-in.  pipe  on  Third  Avenue;  875  ft. 
of  8-in.  pipe  on  Hudson  Bay  Avenue. 

London,  Ont. 

Work  by  day  labor  is  to  be  started  on 
the  construction  of  storm  sewers  to  cost 
$13,000  and  sanitary  sewers  to  cost  $1,- 
200  on  Oxford  Street  and  Ridgcway. 
Mr.  H.  A.  Brazier  is  the  engineer, 

Moose  Jaw,  Sask. 

The  city  council  has  purchased  400  ft 
of  land  in  River  Park,  75  ft.  wide,  for 
roadway  and  approach  to  River  Park 
bridge.  Proposed  paving  work  is  esti- 
mated to  cost  $7,000.  The  city  engineer 
is  Mr.  Geo.  I).  Mackie. 

Orillia,  Ont. 

The  contract  for  installing  live  ,R-ft.  x 
18-ft.  horizontal  filters  in  connection  with 
new  $85,000  water-works  scheme  for  the 
town,  has  been  awarded  bv  the  Town 
Council  to  the  International  Filter  Com- 
pany, Chicago,  the  contract  price  being 
$14,465.  Mr.  W.  K.  Greenwood.  West 
Street,  is  the  engineer. 

Ottawa,  Ont. 

Work  is  started  on  pavement  between 
Metcalf  and  Driveway,  to  include  tarvia 
surface,  at  an  estimated  cost  of  It 8,000, 
Surface  drainage  has  been  started  by 
day  labor.  Mr.  F.  C.  Askwith  is  the  city 
engineer. 

Port  Hope.  Ont. 

Messrs.  Smith  and  Smith.  Consulting 
Municipal  Engineers.  Lindsay,  arc  pre- 
paring plans  and  9pecificationi  for  about 


4,000  feet  of  sewers,  about  3,000  ft.  be- 
ing a  trunk  sewer  for  the  purpose  of  serv- 
ing the  westerly  section  of  Port  Hope, 
south  of  Ridout  Street. 

Saanich,  B.C. 

The  Municipality  of  Saanich  will  start 
work  immediately  on  road  improvements, 
estimated  to  cost  $30,000.  The  scheme 
includes  the  extension  and  widening  of 
Shelbourne  Street  from  North  Dairy 
Road  to  Mount  Douglas  Park.  Mr.  Hec- 
tor S.  Cowper  is  the  city  clerk. 

Stratford,  Ont. 

A  by-law  will  be  submitted  for  the 
construction  of  tarvia  pavement  on  con- 
crete base,  on  Douro  Street  at  a  cost 
of  $4,155;  Romeo  Street  $6,333  and  Al- 
bert Street,  $3,762.  The  contract  will  be 
let  next  spring.  Mr.  A.  B.  Manson,  City 
Hall,  is  the.  engineer. 

Toronto,  Ont. 

The  city  council  has  approved  of  the 
opening  of  a  road  through  Mount  Plea- 
sant Cemetery.  Estimated  outlay  $275,- 
000.  Work  will  start  shortly.  Mr.  R.  C. 
Harris,  City  Hall,  is  Commissioner  of 
Works. 

The  opening  of  a  roadway  through 
Prospect  Cemetery  has  been  approved 
by  the  city  council  at  an  estimated  cost 
of  $30,000.  Construction  will  b»f;-> 
shortly. 

Work  is  to  start  on  the  construction 
of  about  1,000  feet  of  21-inch  watermain 
on  Davenport  Road  near  Rathurst  St. 
Estimated  cost  $4,500.  Work  will  be  car- 
ried out  by  dav  labor.  Mr.  R.  C.  Har- 
ris is  Commissioner  of  Works. 

A  bv-law  has  been  passed  authorizing 
the  construction  of  a  sewer  on  Oak- 
wood,  estimated  cost  $8,000.  and  on  Con- 
way at  a  cost  of  $3,000  for  York  Town- 
shin  Council.  Mr.  F.  Barber.  57  Ade- 
laide Street  East,  is  the  encincer.  Mr. 
W.  A.  Clarke.  40  Jarvis  Street,  is  the 
Township  Clerk. 

VK»oria.  B.C. 

The  citv  council   has   raised  $130,000 

for  the  commencing  of  work  immediately 

on  the  Sooke  Waterworks  Svstem. 
Messrs.  DuCane  &  Dntchcr.  Rogers 
Rnildma,  are  the  consulting  engineers. 

Mr.  Feri'tison.  care  engineers,  will  sup- 
ervise the  work. 

CONTRACTS  AWARDFD 
Toronto.  Ont. 

The  hoard  of  control  has  awarded  the 
follow'*)?  contracts  for  annual  ItWMJH'B. 
r»r. — Gr;>"ite  setts.  Mr.  Fames  Rrodie, 
Oaniteville.  One.,  at  Mft.SO  r»««r  M.:  vit- 
rified nnvinir  blocks  United  Rrick  Com- 
pany. Greensburor,  IV.  at  *2i  jo  ner  M  -. 
crushed  tran  rock  Ontario  Rock  Com- 
pany, Lumsden  Rldar.,  Toronto;  sever 
m'nc  fall  sires).  Dominion  Sewer  Pin* 
Comnanv.  Swansea,  Ont.:  lead  pipe  fall 
"■iysl  lames  Robertson  CofflOHnv,  Llflft< 
it^d,  Toronto.  M  $.V7'  ner  hundred;  snc- 

wal  castings.  Don    Foundry  Company, 

Toronto;  brass  and  bron/e  castings,  Can 


ada  Metal  Company,  Toronto.  .Mr.  R. 
C.  Harris,  City  Hall,  is  Commissioner  of 
Works. 

The  following  contracts  for  concrete 
work  have  been  transferred  from  the 
Works  Department:  Concrete  walk  on 
Patterson  Avenue,  Ramsay  Contracting 
Company,  at  $1.11  per  foot;  concrete 
curbs  on  Inkerman  Street,  Godson  Con- 
tracting Company,  at  35c  per  foot. 

Winnipeg,  Man. 

The  board  of  control  has  let  the  fol- 
lowing contracts  for  sewer  construction 
work: — sewer  on  Jubilee  Avenue,  from 
Helen  Street  to  Pembina  Highway,  $37,- 
000— Mr.  J.  W.  Astley,  Engineer  of  Con- 
struction; Clifton  Street,  from  Richard 
and  Notre  Dame — Thos.  Jackson  &  Son. 
$10,000;  Clifton  Street,  from  Weston  to 
Roy  Avenue,  $19,000— Mr.  E.  F.  ■  Camp- 
bell. Mr.  W.  P.  Brereton,  223  James 
Avenue,  is  the  engineer. 


Railroads,  Bridges  and  Wharves 

London,  Ont. 

A  temporary  shed  to  replace  those  des- 
troyed by  fire  recently,  will  be  built  here 
by  the  G.  T.  R.  Owners  will  do  all  work 
and  supply  material.  The  building  will 
be  one-storey,  50  x  400  feet,  frame  con- 
struction. Mr.  D.  W.  Hayes,  London,  is 
ihe  agent. 

The  ratepayers  of  this  city  will  vote 
December  28  on  a  by-law  to  authorize 
the  construction  of  a  bridge  across  the 
Thames  River  at  Richmond  Street,  esti- 
mated to  cost  $40,000.  Mr.  S.  Baker  is 
city  clerk.  Mr.  H.  A.  Brazier  is  the  en- 
gineer. 

Medicine  Hat,  Alta. 

The  Railway  Board  of  Commissioners 
have  authorized  that  plans  and  estimates 
be  prepared  by  the  city  council  within 
three  months  for  the  construction  of  an 
overhead  bridge  across  Ottawa  Street. 
Mr.  Herbert  Baker  is  city  clerk.  Mr. 
\.  K.  Grimmer  is  the  engineer, 

Ottawa,  Ont. 

Tenders  will  be  received  by  the  Secre- 
tary, B  oard  of  (  ontrol,  until  I  p. in.. 
January  28,  for  the  construction  of  the 
substructure  of  a  bascule  bridge  across 
Pretoria  Avenue  at  a  cost  of  $120,000. 
Plans  and  specifications  are  with  Mr. 
F.  C.  Askwith,  City  Engineer,  and  at 
office  of  MacLean  Daily  Reports,  Lim- 
ited, 25  Charlotte  Street.  Toronto 

St.  Thomas,  Ont. 

The  London  &  Lake  Erie  Transporta- 
tion Company,  St.  Thomas,  have  in  con 
temptation  plans  to  install  new  switches 
and  lay  new  tracks  at  M.  C.  R.  Cross- 
ing. Mr.  G.  W.  Warburton.  London,  is 
the  manager. 

CONTRACTS  AWARDED 

Toronto.  Ont. 

The  Hamilton  Bridge  Works,  llamil 
ton.  have  secured  the  contract  for  the 
steel    work   in   connection   with  Bloor 
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Street  Viaduct  (Don  Section),  at  ap- 
proximately $-100.1100.  The  general  con- 
tractors -ire  Messrs.  Ouinlan  &  Robert- 
son. Montreal.  Mr.  R.  C.  Harris  is 
Commissioner  of  Works. 


Public  Buildings,  Churches 
and  Schools 

Belleville.  Ont. 

Belleville  Club  Limited  have  let  the 
following  contracts  for  $20,000  Club 
House  to  be  erected  at  the  corner  of 
Bridge  Ukd  Pinnacle  Streets — three- 
storey.  :so  x  SO,  brick  construction:  Ma- 
SOfl  work,  Mr.  J.  Lang,  Superintendent  of 
Construction;  carpentry  and  interior  fit- 
tings, Mr.  John  Hynes;  plastering,  Mr. 
John  Weir.  The  contract  for  painting 
Mas  not  yet  been  let. 

Battleford,  Sask. 

The  ratepayers  of  this  town  will  vote 
on  December  88th  on  a  by-law  to  raise 
$",0OJ  for  completion  of  town  hall.  Mr. 
H.  C.  Adams  is  town  clerk. 

Balermo,  Aha. 

Bellgrove  School  District  No.  2390  is 
raising  funds  for  the  erection  of  a  school 
building  here.  Mr.  R.  T.  Bell  is  trea- 
surer. 

Downie  Township,  Ont. 

Tenders  will  be  received  until  Decem- 
ber 2*  by  Mr.  T.  Ferguson,  R.  R.  No.  1, 
Carlington  P.  O.,  Secretary  of  S.  S.  No. 
7,  Downie,  for  remodelling  school  build- 
ing, also  installation  of  furnace.  Plans 
and  specification  are  with  Mr.  W.  F. 
Ballantyne,  Lot  16,  Con.  9,  Downie. 

Guelph,  Ont. 

All  work  will  be  done  by  day  labor 
on  the  construction  of  $50,000  Physics 
Building  on  Model  Farm,  for  the  Pro- 
vincial Government  Department  of  Pub- 
lic Works.  Brick  and  tile  are  being  sup- 
plied from  the  Government  plant. 

Hochelaga,  Que. 

The  School  Commissioners  of  this 
district  will  purchase  interior  fittings  in 
about  three  months'  time,  in  connection 
with  $182,000  school  building  which  is 
almost  completed  on  Chambly  Street. 
Mr.  W.  Desjardines,  236  Chambly  Street, 
is  secretary-treasurer. 

Kimmundy,  Alta. 

The  Flaxland  School  District,  No.  2988, 
has  been  authorized  by  the  Provincial 
Government  to  raise  $1,300  for  the  erec- 
tion and  equipment  of  a  school  building 
here.  The  treasurer  is  Mr.  J.  O.  Carter, 
Kimmundy. 

K-ngman,  Alta. 

Kingman  School  District  No.  2867 
have  been  authorized  to  raise  $1,900  to 
erect  and  equip  a  school  building  here. 
The  treasurer  is  Mr.  T.  J.  Rogness,  King- 
man. 

Logan,  Alta. 

The  Provincial  Government  have  au- 
thorized the  Mackenzie  School  District 
Xo.  234  (Mr.  C.  C.  Roberge,  Logan, 
treasurer),  to  borrow  the  necessary  funds 
to  erect  a  school  building  here. 

Lamont.  Alta. 

Maybridge  School  District,  No.  2928, 
has  decided  to  raise  $1,200  for  the  erec- 
tion of  a  small  school  building.  Mr.  R. 
Fletcher,  Lamont,  is  the  treasurer. 

Langdon,  Alta. 

Fairplay  School  District  No.  2682  will 


erect  and  equip  a  school  building  and 
provide  fencing.  Mr.  E.  B.  Wclsheimcr, 
Langdon,  is  treasurer. 

La  Calmette,  Alta. 

Elk  Park  School  District,  No.  2962 
(Treasurer,  Mr.  Geo.  Miller,  La  Cal- 
mette).  will  raise  $1,100  to  provide  for 
the  erection  of  a  school  building  here. 

Maisonneuve,  Que. 

Tenders  lor  heating  will  be  called 
shortly  in  connection  with  the  construc- 
tion of  a  public  bath  for  the  city  coun- 
cil at  an  estimated  cost  of  $150,000.  Ten- 
ders arc  already  in  for  the  supply  and 
election  of  steel,  also  the  brick  and 
stone  work  in  the  superstructure.  The 
base  of  the  building  will  be  of  cut  gran- 
ite. Plans  and  specification  are  at  office 
of  architect,  Mr.  Marius  Dufresne,  On- 
tario and  LaSalle  Streets. 

Milverton,  Ont. 

Tenders  will  be  received  until  4  p.m., 
January  4,  by  the  Dominion  Government 
Department  of  Public  Works,  for  in- 
terior fittings  in  post  office  and  customs 
house.  Fittings  will  include  oak  and 
wire  screens,  wickets,  shelving,  doors, 
counters,  desks,  cupboards  and  ward- 
robe, door  springs,  blackboard  and  plate 
glass.  Plans  and  specification  arc  at 
office  of  Mr.  Wm.  Hartmier,  Clerk  of 
Works,  Milverton;  Mr.  T.  A.  Hastings, 
Clerk  of  Works,  Postal  Station  "F," 
Toronto,  and  at  Department,  Ottawa. 
Specification  is  at  office  of  MacLean 
Daily  Reports,  25  Charlotte  Street,  To- 
ronto. 

Oakville,  Ont. 

A  money  by-law  for  $10,000  has  been 
carried  by  the  ratepayers  for  the  purpose 
of  erecting  municipal  offices  and  a  fire 
hall.  The  work  will  be  proceeded  with 
in  the  spring. 

Pilcox,  Alta. 

Alhamber  School  District,  No.  2930 
(Mr.  J.  R.  Kerr,  Pilcox,  treasurer),  has 
decided  to  borrow  $1,200  for  a  new  school 
building. 

Shediac,  N.B. 

Interior  fittings  will  be  purchased 
shortly  for  new  $50,000  church  building 
by  the  architect  and  superintendent  of 
building,  Mr.  R.  A.  Frechet,  30  Bonna- 
cord  Street,  Moncton. 

St.  Epiphane,  Que. 

Tenders  will  be  received  until  Decem- 
ber 26th  by  the  Rev.  A.  D.  Jobin,  Par- 
ish of  St.  Epiphane,  for  the  contract  to 
carry  out  restoration  of  church  and  de- 
pendencies of  parish,  also  for  hot  water 
heating  system.  Plans  and  specification 
are  at  office  of  architect,  Mr.  Thos.  Ray- 
mond, 45  Caron  Street,  Quebec,  Que. 

Sussex,  N.B. 

Prices  on  interior  fittings  are  being 
laken  by  the  general  contractor,  Mr. 
Walter  F.  Lutz,  Court  Street,  in  connec- 
tion with  $28,000  Agricultural  College, 
two-storey,  brick  construction,  for  Pro- 
vincial Government  Department  of  Pub- 
lic Works.  Mr.  G.  E.  Fairweathcr,  84 
Germain  Street,  St.  John,  is  the  archi- 
tect. 

St.  John,  N.B. 

Interior  fittings  for  $80,000  Tubercu- 
losis Hospital  for  the  city  council  will 
be  purchased  about  January  1st  by  the 
architect,  Mr.  F.  Neil  Brodie,  4.2  Prin- 
cess Street. 

Stonpington.  Alta. 

Crocus  Plains  School  District  No.  2693 


(Mr.  W.  H.  Bird,  treasurer),  has  been 
authorized  to  borrow  $1,200  for  the  erec- 
tion of  a  school  building  here. 

Tollerton,  Alta. 

Tollcrlon  School  District,  No.  2878, 
lias  been  authorized  to  borrow  $2,200 
for  the  erection  and  furnishing  of  a 
school  here.  The  treasurer  is  Mr.  Alex 
Thomson,  Tollerton. 

Toronto,  Ont. 

Tenders  close  December  29  with  Mr. 
W.  C.  Wilkinson,  secretary-treasurer, 
Board  of  Education,  for  plumbing,  steam 
fitting,  tinsmith  and  steel  lockers  in  con- 
nection with  several  schools;  also  plaster- 
ing Williamson  Road  School,  and  equip- 
ping Pape  Avenue  School  with  an  ash 
hoist.  Plans,  etc.,  are  at  the  office  of  the 
Superintendent  of  Buildings. 

The  Board  of  Education  proposes  es- 
tablishing a  farm  and  constructing  the 
necessary  buildings,  etc.,  for  taking  care 
of  the  feeble  minded.  The  scheme  has 
been  endorsed  by  the  city  council,  but 
the  site  has  not  yet  been  purchased. 
Mr.  W.  C.  Wilkinson  is  secretary-treas- 
surer,  Board  of  Education. 

Tenders  will  close  on  December  29th, 
1914,  with  the  architect,  Mr.  H.  B. 
Knowles,  1170  Broadway,  New  York 
City,  and  with  the  supervising  architects, 
Messrs.  Burke,  Horwood  &  White,  Ryrie 
Building,  Toronto,  for  contracts  as  fol- 
lows on  $3G0,(/00  Masonic  Temple  Build- 
ing on  Spadina  Road  for  the  Masonic 
Corporation  of  Toronto,  Limited: — Gen- 
eral construction,  common,  faced  and  en- 
amelled brick,  buff  Indiana  limestone  and 
gray  Canadian  granite  (Stanstead  or 
equal);  terra  cotta  fireproofing  (equal  to 
National  Fireproofing  Company).  Struc- 
tural and  hollow  steel,  wrought  and  cast 
iron.  Floors — Cement,  terrazzo,  mosaic, 
tile,  marble  composition,  pine,  red  and 
white  oak.  Roonng — Felt  and  slag,  gal- 
vanized iron,  skylights,  cornices,  copper 
flashings.  Plaster — Lathing  and  furnngs, 
ornamental  and  hard  wall  plaster,  Keene 
and  Caenstone  cement  work.  Interior 
work — Botticino  and  gray  Tennessee 
marble,  terra  cotta  (polychrome  and 
book  tile),  ornamental  iron  and  bronze, 
tablets,  grilles,  frames,  cast  brass, 
wrought  iron  railings,  ladders,  bars,  hre 
escapes,  slate  stair  treads,  lockers,  wea- 
ther strips,  refrigerators.  Glass — Com- 
mon, leaded  and  cathedral.  Hardware — 
Mostly  cast  brass  and  bronze,  Yale  & 
Towne  standards.  Elevators — 2  electric 
passenger  and  one  ash  hoist,  dumb  wait- 
ers. Plumbing  and  gas  fittings — Hot 
water  tank  and  boilers,  34  water  closets, 
30  urinals,  27  wash  basins  and  10  stop 
sinks.  Electric  lighting — Switchboards, 
etc.  Steam  heating — 2  horizontal  tubular 
boilers,  2  mechanical  stokers  (Dominion 
radiators  or  equal).  Ventilating  system — 
Centrifugal  lans,  21  electric  motors, 
thermostatic  regulators.  Fire  alram  sys- 
tem— Telephone  conduit  system,  vaults, 
The  building  will  be  four-storey  and 
basement,  82  x  150  ft.,  and  will  contain 
large  assembly  hall  with  gallery,  lodge 
rooms,  dance  hall,  rest  rooms,  banquet 
hall,  etc.  Foundation  will  be  concrete 
(waterproofed)  and  construction  will  be 
common  brick.  Plans  and  specification 
are  at  the  office  of  the  architects.  Messrs. 
Nygren,  Tenny  &  Ohmes,  10  Cathcart 
Street,  Montreal,  are  the  consulting 
engineers. 

Vancouver,  B.C. 

Tenders  are  in  for  separate  trades  in 
connection  with  $50. 000  lodge  hall  for 
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the  Fraternal  Order  of  Eagles.  No  con- 
tracts have  yet  been  awarded.  Building 
will  be  three-storey,  120  x  50  feet,  brick, 
mill  and  iron  construction.  Mr.  Emil 
Guenther,  Northwest  Trust  Building,  is 
the  architect.  , 

Waugh,  Alta. 

The  Provincial  Government  has  au- 
thorized the  raising  of  $1,0;>0  by  the 
Moon  Lake  School  District  No.  2785 
for  the  erecting  of  a  small  school  and 
the  purchase  of  equipment. 

CONTRACTS  AWARDED 

Toronto,  Ont. 

The  following  additional  contracts  have 
been  awarded  by  the  Board  of  Educa- 
tion on  $45,000  School  Building  on  With- 
row  Avenue:  Terrazzo  fioors — Italian 
Mosaic  &  Marble  Company,  $705;  heat 
regulation — Johnson  Temperature  Regu- 
lation Company,  118  Adelaide  Street 
West,  $1,129. 

The  Board  of  Education  has  awarded 
the  contract  for  heat  regulation  in  con- 
nection with  $22, COO  John  Fisher  school 
building  to  the  Johnson  Temperature 
Regulator  Company. 

The  following  additional  contracts  for 
Rycrson  Annex  to  school  building  at  a 
cost  of  $00,000  have  been  awarded  by  the 
Board  of  Education: — roofing — Douglas 
Bros.,  $533;  Terrazzo  floors,  Orr  Bros., 
$1,120. 


Business  Buildings  and  Indus- 
trial Plants 

Brantford,  Ont. 

The  grand  stand,  etc.,  owned  by  Can- 
adian League  Baseball  Park,  has  been 
destroyed  by  fire.  The  extent  of  the 
damage  is  not  reported.  Mr.  J.  T.  Nel- 
son is  the  proprietor. 

Chatham,  Ont. 

The  Everlasting  Caskets  &  Vaults, 
Limited,  which  was  incorporated  recent- 
ly with  a  capital  of  $50,000,  will  rent 
quarters  and  will  require  equipment  in- 
cluding drills,  lathes,  dies,  presses,  gal- 
vanized iron,  bronze  and  copper.  The 
ratepayers  of  Chatham  will  vote  on  a 
by-law  January  4,  to  authorize  the  grant- 
ing of  concessions,  etc.  Mr.  W.  G.  Bur- 
rows and  Mr.  W.  W.  Burrows  are  inter- 
ested". 

District  of  Algoma,  Ont. 

Wells- Higman  Company,  Traverse 
City  and  St.  Joseph,  Mich.,  have  pur- 
chased 32  square  miles  of  timber  land 
on  Batchawating  Bay,  Townships  (if  Til- 
Icy,  Archibald  and  Tuppcr,  District  of 
Algoma.  Logging  operations  have  start- 
ed and  474  feet  of  docks  will  be  con- 
structed and  shingle  mill,  saw  mill  and 
veneer  plant  will  also  be  erected. 

Gait,  Ont. 

Tenders  will  be  received  until  Decem- 
ber 26th  by  the  architect,  Mr.  J.  Evan.\ 
30  Water  Street  North,  for  all  trades 
other  than  masonry  and  carpentry  in 
connection  with  $11,000  flour  ami  feed 
store  on  Ainslie  South,  for  Mr.  R.  Kerr. 
The  building,  for  which  excavations  arc 
at  present  being  made,  will  be  two- 
storey,  40  x  120,  Milton  brick  construc- 
tion, concrete  foundation. 

Hamilton,  Ont. 

Drying  plant,  engine  house,  clay  sheds 
and  store  room  of  brick  plant  on  pun 
das  Street,  the  property    ..f   Mr.   \V.  II. 
Cooper,  67  York  Street,  have  been  des- 


troyed by  fire.  The  insurance  amounted 
to  $10,000. 

The  glass  factory  owned  by  Mr.  E.  B. 
Echlin.  248  Locke  Street,  has  been  dam- 
aged by  fire  to  the  extent  of  $1,200. 

Kingston,  Ont. 

Front  of  wall  paper  store  owned  by 
Messrs.  Savage  &.  Whightman,  133 
Brock  Street,  has  been  seriously  dam- 
aged by  fire.  All  fittings,  etc.,  have  been 
destroyed. 

Montreal,  Que. 

Fabrique  St.  Marc,  2145  Rosemount 
Blvd..  will  purchase  interior  fittings  for 
$19,000  Presbytery,  one-storey,  40  x  110. 

The  upper  storeys  of  stores  and  office 
building  owned  by  Mr.  Alex.  Fraser, 
care  of  Fraser  Viger  &  Company,  209 
St.  James  Street,  have  been  destroyed 
by  fire.    Estimated  loss  $50,000. 

The  contracts  for  roofing  and  elec- 
trical work  on  $12,500  addition  to  ware- 
house of  the  Canada  Sugar  Refining 
Company,  Limited,  150  Montmorency 
Street,  have  not  yet  been  let.  Mr.  Geo. 
A.  Brown  is  building  superintendent. 

Interior  fittings  for  one-storey  addi- 
tion to  store  on  Notre  Dame  and  Bisson 
Streets  will  be  purchased  by  Mr.  P. 
Wright.  Estimated  cost  of  alterations 
$3,000.  Mr.  W.  E.  Doran,  189  Bleury 
Street,  is  the  architect.  Mr.  James  Mc- 
Neil is  the  general  contractor. 

Interior  fittings  in  connection  with  $8,- 
000  alterations  to  apartments  On  Sher- 
brooke  Street  will  be  purchased  by  the 
Consolidated  Realty  Company,  Eastern 
Townships  Bank  Building,  Montreal 
(owners).  ■  Building  is  three-storey.  50 
x  150.  Mr.  D.  I.  Spence,  40  Beaver  Hall 
Hill,  is  the  architect. 

All  trades  other  than  masonry  and 
carpentry  will  be  sublet  soon  by  the 
owner  and  general  contractor.  Mr.  Jos. 
Dupuis.  82  George  Etienne  Cartier.  in 
connection  with  the  construction  of 
three-storey,  131  x  40  store  and  18  flats, 
estimated  to  cost  $15,000. 

Preliminary  plans  have  been  drawn 
for  placing  iron  and  steel  beams  and 
supports  and  erection  of  new  staee  in 
picture  theatre  on  St.  Lawrence  Blvd., 
at  an  estimated  cost  of  $1,000,  for  the 
Star  Land  Theatre.  Montreal.  Mr.  C. 
Dufort,  192  St.  Catherine  West,  is  the 
architect. 

A  permit  to  erect  three  stores  on  St. 
Lawrence,  three-storey.  25  x  74,  at  an 
estimated  cost  of  $3,500.  has  been  is- 
sued to  Mr.  7..  Bcrard.  2474  St.  Domini- 
que Street. 

Messrs.  A.  Bommier  &  Frere.  37  Jac- 
ques Hertel  Street  West,  have  been 
granted  a  permit  to  build  one  store  and 
live  flals,  three-storey,  39  x  60,  esti- 
mated to  cost  $5,000. 

\  building  permit  for  one  store  and 
one  flat,  three-storev,  30  x  33,  at  an  esti- 
mated cost  of  $3  000.  has  been  issued  to 
Mr.  A.  Bclisle.  2035  Chabot  Street. 

MacLeod,  Alta. 

Work  has  started  on  the  rebuilding  of 
Roseland  Dairy,  recently  damai'cd  by 
tire.  Buildings  and  equipment  will  cost 
about  $2  200.  Mr.  Crossley  is  the  pro- 
prietor, Mr.  J.  S.  Lambert,  contractor. 

The  Dominion  Cartage  Company's 
warehouse  has  been  destroyed  by  fire, 
involving  a  loss  estimated  at  16,000, 
Building  and  stock  were  insured. 

Qi"-bcc.  Que. 

The  Downing  Cook  Construction  Com- 


pany, Montreal,  are  putting  in  founda- 
tions for  addition  to  freignt  sheds  for 
the  Canadian  Pacific  Railway  Company. 
Montreal,  at  an  estimated  cost  of  $>2u0,- 
OuO.  The  building  will  be  one-storey, 
30  x  3G8,  50  x  593,  brick  and  reinforced 
concrete  construction,  felt  and  gravel 
roofing. 

Shannavon,  Sask. 

The  Empress  Hotel  has  been  burned 
down  here  with  a  loss  estimated  at  $65,- 
000. 

Sackville,  N.B. 

Stores,  offices  and  restaurant,  owned 
by  Mr.  Alex.  Ford,  Sackville,  have  been 
destroyed  by  fire.  The  loss  is  estimated 
at  $3,000. 

Toronto,  Ont. 

The  board  of  control  contemplates  the 
purchase  of  a  lathe,  estimated  to  cost 
$500,  for  use  at  asphalt  plant.  Mr.  R.  C. 
Harris  is  Commissioner  of  Works. 

Vancouver,  B.C. 

Work  is  to  proceed  shortly  on  the 
interior  of  Immigration  Building  for  the 
Dominion  Government  Department  of 
Public  Works.  Estimated  cost  of  build- 
ing $350,000.  Messrs.  Geo.  Snider  &  Bere- 
thour,  Dominion  Building,  are  the  gen- 
eral contractors. 

The  stock  and  fixtures  of  tailor's  shop, 
the  property  o'f  Mr.  M.  Sherman,  652 
Granville  Street,  have  been  totally  des- 
troyed by  fire.  The  loss  is  estimated  at 
$5,000. 

Verdun,  Que. 

Fire  equipment  will  be  purchased  early 
in  the  new  year  by  the  chairman  of  the 
Purchasing  Committee,  Town  Council 
(Mr.  Wm.  Evely,  LaSalle  Road),  for 
the  equipment  of  a  new  fire  station 
which  is  about  completed. 

Wiarton,  Ont. 

Store  and  hardware  stock,  the  property 
of  Mr.  J  as.  Flett,  have  been  damaged 
by  fire  to  the  extent  of  about  $10,000. 

CONTRACTS  AWARDED 

Montreal,  Que. 

The  general  contract  for  alterations  to 
office  building  for  Messrs.  Fineberg  & 
Rabinovitch,  St.  Lawrence  Blvd.,  includ- 
ing placing  stairway  and  doorway  and 
alterations  to  store  front,  has  been  let 
to  Mr.  V.  Gourre,  1169 A  St.  Andre  St. 
Catalogues  and  prices  on  glazed  vitri- 
fied terra  cotta  will  be  received  by  the 
architects,  Messrs.  Vandal  &  Gascon.  502 
St.  Lawrence  Blvd. 

Vancouver,  B.C. 

The  general  contract  for  $12,000  office 
building,  one-storey.  52  x  60,  brick  con- 
struction, for  the  Imperial  Oil  Company. 
404  Abbott  Street,  has  been  awarded  to 
the  Dominion  Construction  Company, 
Northwest  Trust  Building.  Work  will 
start  at  once.  Prices  on  all  materials 
will  be  invited  shortly. 


Residences 

Cote  des  Neig's.  Que. 

Interior  fittings  for  thirty  flats,  three- 
storey,  200  x  31,  which  are  almost  com- 
pleted, at  a  cost  of  $20,000  for  Mr.  O,  E 
rmdhomme,  1 7 1  Gatincau  Street,  will  be 
purchased  by  the  owner 

Guclph,  Ont. 

Permits  to  erect  two-storey  residences 
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here  have  been  granted  to  Messrs.  G. 
Fisher,  Hardie  Street,  and  J,  Keleher, 
Mice  Street. 

Hamilton.  Ont. 

Mr.  Janus  Fllison.  -1  Senator  Avenue, 
hit  had  plans  drawn  tor  a  three-stony 
resilience  on  Carrick  Avenue. 

Halifax.  N.S. 

Work  is  to  start  shortly  on  the  con- 
struction of  two  residences,  two-storey. 
35  x  43,  frame  construction,  estimated 
C  >>t  18,500,  for  Mr.  Chas.  Bristcr,  163 
Lower  Water  Street.  Owner  will  do  all 
work  and  supply  material. 

Tenders  for  plastering  will  he  re- 
ceived until  Fehruary  88th  hy  Messrs. 
Maxner  &  Ounlop.  52  Windsor  Street 
and  tot)  Oxford  Street,  in  connection 
with  $7,000  residence  on  Cobourg  Road. 
tw<>-storey.  36  x  33.  frame  construction. 
Mr.  Herbert  E,  Gates,  Dennis  Building. 
Granville,  is  the  architect. 

Hamilton,  Ont. 

1'lans  are  prepared  for  the  erection  of 
a  residence  on  Beechwood  Avenue  for 
Mr   R.  S.  Mason.  21  Somerset  Street. 

London,  Ont. 

Alterations  of  residence  into  two  apart- 
ments and  the  construction  of  a  frame 
addition  at  rear  of  each,  are  being  car- 
ried out  hy  Mr.  R.  Moore,  204  St.  James 
Street.  Mr.  S.  H.  Foxworthy  is  the 
general  contractor.  In  connection  with 
the  work  two  hot-air  furnaces  are  re- 
quired. 

Work  has  been  stopped  for  the  winter 
but  will  recommence  next  spring  on  $3,- 
000  bungalow,  two-storey,  42  x  28,  brick 
construction,  hot  air  heating,  hard  wall 
plastering,  for  Mr.  T.  Munro,  care  Mun- 
ro's  Carriage  Shop.  Albert  and  Rich- 
mond Streets.  Mr.  A.  E.  Nutter,  Room 
15,  Dominion  Bank  Chambers,  is  the  ar- 
chitect. 

Montreal,  Que. 

All  work  will  be  done  and  material  sup- 
plied by  Messrs.  F.  Tremblay  &  Com- 
pany. 400  William  Street,  owner  and  gen- 
eral contractor,  on  the  construction  of 
27  flats,  three-storey.  180  x  47,  in  course 
of  construction  on  St.  Dominique  Street 
at  a  cost  of  $18,000. 

Plans  are  drawn  for  six  flats  on  De 
Beaujcu.  three-storey,  24  x  49,  for  Mr. 
Wilfrid  Maille,  2228  St.  Hubert.  Esti- 
mated cost  $3,000. 

A  permit  to  build  20  flats,  three- 
storey.  68  x  240,  at  an  estimated  cost  of 
155,000,  has  been  issued  to  Mr.  J.  H. 
Hand.  609  Belmont  Avenue.  Work  on 
all  trades  and  the  purchasing  of  material 
will  be  carried  out  by  the  general  con- 
tractors, Messrs.  Hand  &  Pick.  60!)  Bel- 
mont Avenue. 

A  permit  to  build  eight  flats,  three- 
storey,  46  x  50.  estimated  to  cost  $8,000, 
has  been  obtained  by  Mr.  H.  Dubois, 
1550  Chabot  Street,  owner  and  general 
contractor. 

Ottawa,  Ont. 

The  construction  of  a  $4,000  residence, 
two-storey,  24  x  31,  brick  veneer  con- 
struction, stone  foundation,  is  contemp- 
lated by  Mr.  Chas.  Bromley,  44  Brigh- 
ton Street. 

Tenders  are  open  for  piling  work  on 
$30,000  club  house  tor  the  Ottawa  Canoe 
Club.  Rockliffe.  Piles  are  to  be  35-ft. 
hemlock,  prices  to  be  per  driven  foot. 
For  balance  of  work  tenders  have  been 


received  but  no  contract  has  yet  been 
awarded.  Messrs.  Meredith,  Findlay  & 
Ha/legrove.   120  Sparks  Street,  are  the 

architects. 

Mr.  Daniel  Marial/.  5  Hill  Street,  is 
erecting  a  residence  on  Stonehurst,  brick 
veneer  construction,  concrete  foundation, 
estimated  to  cost  $1,000. 

\  residence  on  Windsor,  at  an  esti- 
mated cost  of  $;i,C)00,  is  contemplated  by 
Mi.  James  E.  Wilson,  102  Bellwoods. 
Residence  will  be  2K>-storey,  32  x  34,  1(5 
\  34,  brick  veneer  construction. 

Alterations  and  additions  to  residence, 
the  property  of  Messrs.  Ferguson  & 
Lambert,  643  King  Edward  Avenue,  are 
in  contemplation.  Building  will  be  40  x 
60,  stucco  and  brick  veneer  construction, 
estimated  cost  $6,500. 

Messrs.  J.  &  P.  Murphy,  994  Bronson 
Street,  are  contemplating  addition  and 
alterations  to  residence  on  Turner  at  an 
estimated  cost  of  $2,000. 

Tenders  for  plastering,  heating,  plumb- 
ing and  electrical  work  will  be  called 
soon  in  connection  with  $4,500  residence 
on  Irving  Avenue  for  Mr.  E.  Foster,  80 
Spadina  Avenue,  owner  and  general  con- 
tractor. 

Stoves  will  be  purchased  by  Mr.  H. 
Lethbridge,  First  Avenue,  who  has  the 
sub-contract  for  plastering  $12,000  resi- 
dences on  Armstrong  for  Mr.  J.  W. 
Foster,  11  Irving  Avenue,  and  Mr.  E. 
Marks,  30  Spadina  Ave. 

Bids  are  wanted  on  plastering,  paint- 
ing, heating  and  electrical  work  in  con- 
nection with  $4,500  residence  for  Mr.  W. 
J.  Scobie,  201  Gladstone  Avenue.  Mr.  A. 
Tracy,  Gladstone  Avenue,  is  the  architect. 

Prices  will  be  asked  shortly  on  plaster- 
ing, painting,  heating,  plumbing  and  elec- 
trical work  in  connection  with  double 
brick  veneer  residence  in  course  of  erec- 
tion for  Mr.  John  McCallum,  54  Glen 
Avenue.    Estimated  cost  $4,500. 

Tenders  will  be  called  soon  for  plaster- 
ing, painting,  heating,  plumbing  and  elec- 
trical work  on  $3,500  residence,  brick  ve- 
neer construction,  concrete  foundation, 
for  Mr.  Thos.  Rock,  82  Poplar  Street, 
owner  and  general  contractor. 

Work  is  being  done  by  day  labor  un- 
der the  supervision  of  Mr.  James  Ouclett, 
65  Lloyd  Street,  in  connection  with  addi- 
tional alterations  to  residence  on  Sophia 
Street,  estimated  to  cost  $3,500. 

Outremont,  Que. 

In  connection  with  the  construction  of 
$13,000  residence,  two-storey,  brick  con- 
struction, on  Ainslie  Street,  for  Mr.  Gar- 
ceau,  164  Desiry  Street,  all  work  is  being 
done  and  interior  fittings  furnished  by 
the  owner.  Mr.  Jos.  Surveyor,  care  own- 
er, is  the  architect. 

Oakville,  Ont. 

Hydraulic  outfit  will  be  required  for 
pumping  water  to  tank  for  bathroom  and 
general  use,  in  connection  with  $5,000 
residence  in  course  of  construction  for 
Mr.  N.  Lawrence.  Building  is  2^-storey, 
28  x  33,  brick  veneer  construction.  Mr. 
Thos.  Blacklock,  care  of  Blacklock  Bros., 
is  the  architect.  Sub-contracts  for  elec- 
trical work  and  interior  fittings  have  not 
yet  been  let. 

Contracts  for  trades  other  than  ma- 
sonry and  carpentry  have  not  yet  been 
let  in  connection  with  $4,500  residence 
on  Reynolds  Street,  for  Mr.  David  Chap- 
man, Sp'ruce  Street.  Residence  will  be 
two-storey.  25  x  38,  terra  cotta  construc- 


tion. Mr.  F.  R.  Perkins  is  the  architect 
and  general  contractor. 

Quebec,  Que. 

Work  has  started  on  a  $15,000  resi- 
dence, 2J^-storcy,  68  x  39,  brick  construc- 
tion, for  Hon.  Dorion,  10  St.  Augustin 
Street. 

River  Heights,  Man. 

Tenders  for  painting  and  electrical 
work  may  be  sublet  by  the  general  con- 
tractors, Purcer  Bros.,  509  Mclntyre 
Block,  Winnipeg,  in  connection  with  $11,- 
000  residence,  30  x  32,  ornamental  brick 
and  stucco  construction. 

Sarnia,  Ont. 

The  construction  of  residence  on  Mil- 
ton Street  South  is  contemplated  by 
Messrs.  Walter  C.  Firman,  389  Cromwell 
Street,  and  Daniel  Brown,  375  Cromwell 
Street. 

Sandwich,  Ont. 

A  loss  of  $2,500  has  been  sustained  by 
Mr.  A.  J.  Barge  in  the  destruction  by 
fire  of  his  residence  here. 

Toronto,  Ont. 

The  erection  next  spring  of  six  pairs 
of  residences  similar  to  the  two  pairs  at 
present  under  construction  at  an  esti- 
mated cost  of  $9,000,  is  contemplated  by 
the  owner  and  general  contractor,  Mr. 
M.  McLean,  90  Ashdale  Avenue.  Build- 
ing at  present  under  construction  will  be 
two-storey,  38  x  42,  brick  construction 
and  foundation. 

Apartment  house  owned  by  Mr.  J.  T. 
Benoir,  Wilton  Ave.  and  George  Street, 
has  been  damaged  by  fire  to  the  extent 
of  $3,000.    The  loss  was  fully  insured. 

Interior  furnishings,  fittings,  etc.,  for 
Government  House,  Chorley  Park,  are 
being  purchased  under  the  supervision  of 
Mr.  E.  R.  Heakes,  Parliament  Buildings, 
Toronto  (Provincial  Architect).  The 
building  is  to  be  ready  for  occupation 
next  spring.  Mr.  H.  T.  McNaughton 
Parliament  Buildings,  is  Secretary,  De- 
partment of  Public  Works. 

Winnipeg,  Man. 

Work  has  been  suspended  until  next 
spring  on  $55,000  apartment  block  on 
Yonge  Street  for  Mr.  J.  E.  Wilson,  258 
Portage  Avenue,  owner  and  general  con- 
tractor. The  building  is  brick  construc- 
tion and  only  the  interior  trimming  re- 
mains to  be  completed.  This  will  be  done 
by  the  general  contractor. 


Power  Plants,  Electricity  and 
Telephones 

Brockville,  Ont. 

The  Provincial  Hydro-electric  Com- 
mission has  in  contemplation  the  erect- 
ing of  an  auxiliary  Power  House  adjoin- 
ing the  main  Power  House,  which  latter 
is  to  be  ready  for  completion  next  spring 
for  the  power  line  extending  from  Pres- 
cott  to  Brockville.  The  construction  of 
the  auxiliary  power  house  is  estimated  to 
cost  $4,000.  Mr.  W.  W.  Pope,  Continen- 
tal Life  Building,  Toronto,  is  secretary 
of  the  Commission. 

Dundalk,  Ont. 

The  ratepayers  here  will  vote  January 
4  on  a  by-law  to  authorize  the  raising  of 
$5,000  to  provide  for  the  erection  of  an 
electric  power  plant  to  distribute  power 
furnished  by  the  Hydro-electric  Commis- 
sion.   Mr.  M.  W.  Ridley  is  village  clerk. 

Hull,  Que. 

Work  will  start  shortly  on  the  laying 
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of  water  mains  on  St.  Catherine  Street. 
Mr.  J.  A.  Laforest  is  city  engineer. 

London,  Ont. 

The  city  council  has  authorized  that 
work  he  started  immediately  on  addition- 
al storm  and  sanitary  sewers  in  this  city 
at  an  estimated  outlay  of  $14,000.  Mr.  II. 
A.  Brazier  is  the  engineer. 

The  Hydro-electric  Power  Commission 
of  Ontario  have  prepared  estimates  for 
laying  a  hydro-electric  railway  line  from 
London  to  Tilsonburg,  passing  through 
Belmont,  Lyons,  Aylmer,  Springfield  and 
Brownsville.  Estimated  cost  $892,000. 
Mr.  W.  W.  Pope,  Continental  Life  Build- 
ing, Toronto,  is  the  secretary. 

Montreal,  Que. 

Large  orders  for  machinery  will  be 
placed  at  an  early  date  by  the  A.  B.  See 
Electric  Elevator  Company  of  Canada, 
Limited,  as  part  of  the  equipment  of  their 
elevator  factory  in  this  city. 

Oka,  Que. 

With  the  object  of  supplying  Oka 
Monastery  with  electric  light  and  of  in- 
stalling up-to-date  fire  protection,  au- 
thority has  been  given  to  Mr.  Fred  M. 
Hoadley,  Engineer,  Room  802,  New 
Birks  Building,  Montreal,  to  make  a 
complete  investigation  of  the  possibility 
of  generating  power  from  the  river  run- 
ning through  the  property.  The  engi- 
neer will  have  investigations  completed 
in  about  one  month,  when  he  will  receive 
catalogues,  etc.,  relating  to  the  work. 

Oakville,  Ont. 

The  town  council  will  invite  tenders 
ror  the  supply  of  1,000  ft.  of  4-in.  and 
6-in.  pipe  for  water-works  extensions. 
The  laying  of  this  pipe  is  to  be  done  by 
day  labor.  Mr.  R.  S.  Wilson  is  Super- 
intendent of  Water-works. 

Grading  has  been  started  by  the  town 
council  in  connection  with  the  laying  of 
a  concrete  pavement  and  curbs,  50  ft. 
wide,  on  Colborne  Street.  Work  is  be- 
ing carried  out  by  day  labor.  Messrs.  R. 
J.  Bell  and  Chas.  Johnston  are  the  engi- 
neers. The  estimated  cost  of  the  work  is 
$18,720. 

Messrs.  Whittaker  Brothers,  Dundas 
Street,  contemplate  installing  an  elevator 
in  two-storey  garage. 

Ottawa,  Ont. 

A  quantity  of  stable  fittings  and  fur- 
nishings will  be  purchased  by  the  city 
council.  Mr.  F.  ( '.  Askwith  is  the  engi- 
neer. 

Simcoe,  Ont. 

Showrooms  are  being  opened  by 
Messrs.  Foray  &  McCall,  60  Peel  Street, 
who  will  do  business  as  electrical  con- 
tractors. The  firm  will  require  material 
for  the  installation  of  electric  lights  and 
combination  fixtures,  electric  devices,  etc 

St.  Catharines.  Ont. 

The  Joint  Hydro-electric  Union  of  Xi 
agara  District  will  petition  the  Hydro 
electric  Power  Commission  of  Ontario 
for  survey  of  the  following  new  lines: — 
St.  Catharines  to  Hamilton  via  I'ower 
Glen  and  Smithville.  through*  the  Town- 
ships of  Caistor,  1'iinbrook  and  Barton: 
to  Niagara  Falls  through  the  townships 
of  Thorold  and  Stamford  West 

Toronto,  Ont. 

The  firm  of  Keiths.  Limited,  Toronto, 
have  been  awarded  the  contract  for 
switchboard  equipment  and  switchboard 


platform  at  the  new  Central  Technical 
School.  Toronto.  This  is  one  of  the 
largest  switchboard  installations  in  Can- 
ada. 

The  board  of  control  has  recommended 
the  carrying  out  of  42  ft.  of  grading  on 
Rosewell  Avenue,  at  an  estimated  cost  of 
$10,278.  Mr.  R.  C.  Harris,  City  Hall,  is 
Commissioner  of  Works. 

Winnipeg,  Man. 

Tenders  are  in  for  heating  and  plumb- 
ing in  connection  with  $150,000  Power 
House  in  course  of  construction  on 
Broadway  for  Provincial  Government 
Department  of  Public  Works.  The  con- 
tract has  not  yet  been  awarded.  The 
National  Construction  Company,  Winni- 
peg, are  the  general  contractors.  Mr. 
V.  W.  Horwood,  261  Fort  Street,  is  Pro- 
vincial Architect. 


Miscellaneous 

Daysland,  Alta. 

The  Berrard  Grain  Company  have  de- 
cided to  rebuild  elevator  recently  des- 
troyed by  fire.  Estimated  cost  of  work 
$7,500. 

Quebec,  Que. 

Tenders  will  be  received  by  Mr.  A. 
Malouin,  Secretary,  Fire  Committee,  City 
Council,  until  January  5,  for  the  supply 
of  2,000  feet  of  rubber-lined  fire  hose 
in  fifty  lengths,  with  couplings. 

Toronto,  Ont. 

The  Toronto  Harbor  Commission  is 
considering  a  number  of  inquiries  from 
United  States  firms  seeking  building  sites 
in  the  industrial  section  of  the  Commis- 
sion's water  front  development. 

The  Morris  Machine  Works,  of  Bald- 
winsville.  N.Y.  (of  which  the  Storey 
Pump  &  Equipment  Company,  Toronto. 
Out.,  are  the  Canadian  selling  agents), 
are  supplying  a  twenty-inch  hydraulic 
dredging  pump  for  use  on  the  new  Wel- 
land  Ship  Canal. 

The  Storey  Pump  &  Equipment  Com- 
pany, Toronto,  are  supplying  two  "Mor- 
ris" double  suction  centrifugal  pumps 
with  Kerr  Steam  Turbines,  for  forced 
hot  water  circulation  work  in  the  new 
Sun  Life  Insurance  Building,  Montreal 

Victoria,  B.C. 

The  Fire  Committee  of  the  city  coun- 
cil has  recommended  that  a  fire  alarm 
system  to  cost  $10,000  he  installed.  Mr. 
VV.  J.  Dowler  is  city  clerk. 

The  Provincial  Government  has  tem- 
porarily discontinued  work  at  Strathcona 
Park. 

Winnipeg,  Man. 

Sealed  tenders,  addressed  to  Mr.  S.  II. 
Reynolds,  Chairman  of  Commissioners. 
Greater  Winnipeg  Water  District,  will  be 
received  up  to  noon  of  Monday,  January 
I  Nth,  I'M 5,  for  the  supply  of  gravel  pit 
excavation,  screening,  crushing  machin- 
ery, etc.  Also  for  locomotive  and  cars 
for  pit  and  for  railway  service.  Specifi- 
cations and  form  of  tender  may  he  ob- 
tained and  form  of  contract  inspected  at 
the  office  of  the  District. 

West  Fairbank,  Ont. 

The  West  Fairbank  Ratepayers'  Asso 
ciation  has  passed  a  resolution  requesting 
that  York  Township  Council  get  author- 
ity from  the  legislature  to  issue  $1,000,- 
000  Worth  of  bonds  for  the  purpose  of 
providing  work,  including  grading  roads, 
putting    down    sidewalks,  constructing 


sewers,  laying  water  mains  and  doing 
other  necessary  improvements. 

CONTRACTS  AWARDED 

St.  John,  N.B. 

The  Turnbull  Elevator  Manufacturing 
Company,  Toronto,  has  been  awarded  the 
contract  by  the  Dominion  Government 
Department  of  Public  Works  to  supply 
and  install  one  passenger  and  one  freight 
elevator,  also  one  electric  ash  hoist,  in 
post  office  building  at  St.  John. 

Sarnia,  Ont. 

The  H.  Mueller  Manufacturing  Com- 
pany has  been  awarded  a  contract  by  the 
Dominion  Government  for  the  manufac- 
ture of  50,000  brass  parts  to  be  used  in 
the  construction  of  shrapnel  shells. 

Toronto,  Ont. 

The  contract  has  been  awarded  to  the 
Page-Hersey  Company,  Limited,  Toron- 
to, for  the  supply  of  32  28-ft.  poles,  40  .so- 
ft, poles  and  24  ;i0-ft.  steel  poles  (lighter) 
the  price  being  $1,547. 

Vancouver,  B.C. 

The  Dominion  Ornamental  Iron  Com- 
pany has  received  the  contract  for  the 
erection  of  an  iron  rail  fence  around 
Beaconsfield  School  Building  at  $1.48  per 
lin.  ft. 


New  Companies 

The  Leach  Concrete  Company.  Limit- 
ed, Toronto,  has  assigned  to  Mr.  J  as.  P. 
Langley.  The  Company  was  a  large  con- 
tracting concern  with  offices  at  76-7S  Al- 
bert Street,  Toronto. 

M  cssrs.  Robert  J.  D.  Smith  and  Alfred 
J.  Mallett.  of  Prince  Rupert,  B.C..  who 
carried  on  business  as  plumbers  and  heat- 
ing engineers  under  the  firm  name  of 
Smith  &  Mallett.  have  mutually  dissolved 
partnership.  In  future  the  business  will 
be  carried  on  by  Mr.  Robert  J.  D.  Smith. 

International  Lime  Company.  Limited, 
has  been  incorporated  with  head  office  at 
Montreal,  to  carry  on  business  as  manu- 
facturers of  and  dealers  in  lime,  plaster- 
ing and  also  all  builders'  supplies.  The 
capital  of  the  company  is  $200,000  and 
the  incorporators  include:  William  Ken- 
neth McKeown  and  Henri  Lacerte,  ad- 
vocates, both  of  Montreal. 


Tenders  and  For  Sale  Department 

— — ^ — — 


Tenders  for 
Construction  of  Sewer 

Scaled  tenders  plainly  marked  as  to  contents, 
will  be  received  Iv  the  undesigned  up  to  noon 
ol  Monday.  December  !8.  1914.  for  the  construc- 
tion oi  Sewer  on  Oakwood  Avenue,  in  the  Town- 
ship  of  York. 

~  Plans  and  specifications  and  all  necessary  in- 
formation may  he  seen  at  the  office  of  the  under- 
tinned,  57  Adelaide  Street  East,  Toronto.  The 
lowest  or  any  tender  not  necessaiily  accepted. 

FRANK  BARBER, 

Township  Engineer. 
Toronto,  Dec.  IS,  1014.  01 


Greater  Winnipeg  Water  District 


Tenders  for  Equipment 


Sealed  terd;rs  addressed  to  the  undersigned 
will  be  received  up  to  noon  of  Monday,  January 
18lh.  1915,  for  the  supply  of  gravel  pit  Excava- 
tion, Screening,  Elevating  and  Crushing  Machin- 
ery. Also  for  Locomotives  and  Cars  for  pit  and 
for  railway  service. 

Specifications  and  form  of  tender  may  be  ob- 
tained and  form  of  contract  may  be  inspected 
at  the  offices  of  the  District. 

T''e  lowest  or  any  tender  not  necessarily  ac- 
cepted. • 

S.  H.  REYNOLDS, 

Chairman  of  Commissioners. 

Winnipeg,  Man., 
901  Boyd  Building, 

December  14th,  1914.  51-52 


AGENTS  WANTED 


Large  firm  making  a  complete  line  of  concrete 
machinery  and  gasoline  engines,  trucks  and  bar- 
rows, wants  sal's  agents  for  Ontario  a<-A  Quebec. 
Now  successfully  represented  in  the  West.  Box 
121,  Contract  Record,  Toronto,  Ont.  51-2 


AGENTS  WANTED 


One  of  the  largest  firms  on  the  Continent  mak- 
ing motor  trucks,  wants  sales  agents  for  whole 
or  p3rt  of  Canada.  Putting  out  a  truck  which 
rep-'sents  one  of  the  most  important  advances  in 
truck  manufacture.  It  drives  from  all  four  wheels 
and  likewise  steers  and  brakes  on  all  four  wheels. 
Company  very  strong  financially.  Box  120,  Con- 
tract Record,  Toronto,  Ont.  51-1 


AGENTS  WANTED 


Large  L'nited  States  firm  manufacturing  steel 
wheels,  farm  trucks,  handy  wagons,  logging  and 
traction  wagons,  dump  carts,  engine  carts,  etc., 
wants  Provincial  agents  throughout  Canada.  W-i'e 
«fa  ing  wl'at  territory  you  can  cover.  Box  119, 
Contract  Record,  Toronto,  Ont.  51-1 


AGENTS  WANTED 


If  you  are  av  ^olutely  responsible  and  are  in- 
terested in  sellipsr  a  successful,  high-grade  line 
of  Concrete  and  Mortar  Mixers  manufactured  hy 
a  firm  long  estah  Iiihed,  let  us  know  at  once.  We 
are  now  making  new  contracts  for  1915  ard  need 
a  few  re!i3rlc  dealers  and  agents  in  unoccupied 
terri'ories.  References  required  from  parties  not 
rated.  Address,  Box  118,  Contract  Record  & 
Engineering  Review,  Toronto,  Ont.  51-3 


Late  News  Items 

Elora,  Ont. 

The  Krausman  Hotel,  Metcalfe  Street, 
has  been  totally  destroyed  by  fire. 

Gait,  Ont. 

Tenders  are  open  for  the  supply  of  in- 
terior fittings  for  $45,000  armoury.  No 
date  has  been  set  for  the  closing  of  ten- 
ders, Mr.  R.  C.  Desrochers,  Ottawa,  is 
Secretary,  Dominion  Government  De- 
partment of  Public  Works.  Messrs.  P. 
H.  Secord  &  Sons,  Toronto  Bank  Build- 
ing, are  the  general  contractors. 

Hamilton,  Ont. 

Tenders  are  being  received  for  elec- 
trical work  on  $8,000  residence  in  course 
of  construction,  2^2-storey,  33  x  40,  for 
Mr.  Geo.  A.  Truman,  Driving  Park 
Hotel,  Hamilton.  Owner  will  purchase 
interior  fittings. 

Matane,  Que. 

Tenders  will  be  received  by  Mr.  R.  C. 
Desrochers,  Ottawa,  Secretary  Domin- 
ion Government  Department  of  Public 
Works,  until  4  p.m.  January  5,  for  in- 
terior fittings  in  post  office  and  customs 
house,  specified  thus:  oak  screens,  brass 
wickets,  doors,  cornice,  shelving,  pigeon 
holes,-  counters,  desks,  cupboard  and 
wardrobe,  blackboard  and  three  door 
springs.  Plans  and  specifications  are  at 
office  of  Mr.  Jos.  Raymond,  Clerk  of 
Works,  Matane;  I.  Lacasse,  Clerk  of 
Works,  Quebec,  and  at  Department,  Ot- 
tawa. Specification  at  office  of  MacLean 
Daily  Reports,  25  Charlotte  Street,  To- 
ronto. 

Medicine  Hat,  Alta. 

Med'cine  Hat  Planing  Mills,  Limited, 
have  suffered  a  loss  of  $10,000  through 
the  destruction  by  fire  of  Stock  Room 
and  contents. 

Niagara  Falls,  Ont. 

A  by-law  to  authorize  the  construction 
by  the  city  council  of  a  sewer  in  the 
course  of  Muddy  Run  Creek,  at  an  esti- 
mated cost  of  $200,000,  will  be  submitted 
to  the  ratepayers  in  January.  Mr.  W.  J. 
Seymour  is  City  Clerk.  Mr.  F.  Ander- 
son, City  Hall,  Engineer. 

North  Vancouver,  B.C. 

Pacific  Great  Eastern  Railway,  325 
Howe  Street,  Vancouver,  contemplate 
erecting  a  steel  bridge  over  Capilano 
River,  near  North  Vancouver.  Mr.  John 
Callaghan  is  chief  engineer. 

Vancouver,  B.C. 

Burrard  Inlet  Tunnel  &  Bridge  Com- 
pany, 142  Hastings  Street  West,  have 
awarded  the  general  contract  for  erect- 
ing steel  and  concrete  bridge,  centre  span 
225  ft.,  to  Canadian  Bridge  Company, 
Walkerville.  Ont.,  at  $1,846,000.  Messrs. 
Cleveland  &  Cameron,  1001  Rogers 
I'.uilding,  are  the  engineers.  Sir  John 
Wolfe  Barry,  Lyster  and  Partners  are 
consulting  engineers. 

Winnipeg,  Man. 

Tenders  will  be  received  by  Mr.  S.  H. 
Reynolds,  Commissioner,  Greater  Win- 
nipeg Water  District,  901  Boyd  Building, 
until  December  28,  for  the'  supply  and 


erecting  of  four  15,000l-gal.  and  one  40,- 
000-gal.  wooden  water  tanks;  or  the  al- 
ternative of  one  40,000  or  30,000-gal.  and 
four  15,000  or  10,000-gal.  steel  tanks. 
Plans  and  specification  are  at  office  of 
owner. 


The  new  building  code  adopted  by  the 
City  Council  of  Macon,  Ga.,  and  which 
went  into  effect  September  1,  provides 
that  all  buildings  shall  be  roofed  with 
non-inflammable  material. 

The  Italian  Minister  of  Education  will 
spend  $15,440,000  for  public  school  build- 
ings during  the  four  years  1913-1917. 

The  Edmonton,  Dunvegan  and  British 
Columbia  Railway  have  under  construc- 
tion at  the  present  time  a  power  house 
to  be  equipped  with  some  250  kw.  capa- 
city in  electric  generators.  This  power 
house  will  be  located  at  their  terminal 
north  of  the  G.  T.  P.  railway  track,  Ed- 
monton. The  boiler  equipment  consists 
of  two  return  tubular  horizontal  units, 
150  h.p.  each,  working  at  125  pounds  pres- 
sure. Two  generators  of  125  kw.  capa- 
city each,  direct  connected,  are  expected 
to  be  in  operation  by  the  first  of  Febru- 
ary, 1915.  The  output  of  the  plant  will 
be  used  to  light  their  own  terminal  and 
also  to  operate  the  machinery  in  their 
car  repair  shop,  which  is  also  under  con- 
struction at  this  point. 

More  than  twenty  concrete  piers  built 
several  years  ago  by  the  Aberthaw  Con- 
struction Company,  and  submerged  in 
the  United  States  Navy  Yard  at  Boston, 
are  again  being  examined  to  note  the 
action,  both  mechanical,  due  to  frost,  and 
chemical,  due  to  ingredients  in  the  sea 
water.  As  this  subject  is  one  which  has 
a  large  bearing  on  the  permanence  of 
piers,  abutments,  sea  walls,  etc.,  when 
built  of  concrete,  these  experimental  tests 
are  expected  to  yield  some  very  valuable 
results. 

A  structure  which  is  said  to  be  unique 
so  far  as  that  city  is  concerned  is  a  nine- 
storey  reinforced  concrete  building  go- 
ing up  on  the  outskirts  of  the  business 
district  of  Chattanooga,  Tenn.  What  is 
regarded  there  as  the  unique  feature  is 
the  provision  of  bachelor  apartments  on 
the  floors  above  the  main  storey  which  is 
devoted  to  banking  purposes.  There  are 
two-room  suites  with  private  baths  and 
ten  single  rooms  each  with  private  bath. 
The  ninth  floor  has  a  large  sun  parlor. 
The  cost  is  placed  at  $100,000. 

The  contract  for  the  wiring  and  for 
installing  the  electrical  equipment  of  the 
new  Customs  warehouse,  Ottawa,  has 
been  awarded  to  the  Canadian  Electric 
Company,  Montreal.  The  current  for 
li^htinrr  and  power  purposes  will  be  sup- 
plied from  a  sub-station  at  2200  volts, 
and  stepped  down  to  440  volts  for  power 
and  110-220  for  lighting.  The  company 
will  supply  six  transformers — 3  of  60  kw. 
and  3  of  75  kw.  The  switchboard  will 
be  27  feet  long.  Three  elevators  and  the 
ventilating',  pumping,  and  heating  sys- 
tems will  be  electrically  operated,  direct 
current  being  used  for  the  elevators.  The 
motors  will  be  direct  connected,  and  their 
supply  is  not  included  in  the  contract.  All 
the  telephone  wires  will  be  in  conduit. 
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PUMPS 


Horizontal  Belt  Driven  Turbine  Pump  supplied  the  University  of  Toronto. 

'THUS  Pump  is  hydraulically  balanced  against  end 
A  thrust  and  in  addition  has  a  water  cooled  thrust 
Bearing.  The  Pump  is  arranged  so  that  it  may 
be  operated  with  guide  vanes  or  without  for  demonstration 
purposes.  Oil  ring  bearings,  Hydraulic  Balance  and  water 
cooled  thrust  bearings  are  standard  for  all  "Inglis"  Turbine 
Pumps. 

We  make  pumps  of  all  kinds  for  an)  service. 

Write  us  for  prices. 

The  John  Inglis  Company,  Limited 

ENGINEERS  AND  BOILERMAKERS 
14  Strachan  Ave.,  Toronto,  Canada 

Montreal  Office  :  Room  509  Canadian  Kxprc*s  Huildinjj 


run:  contract  record 


Modern  Construction  Demands 


Pedlar's  "Perfect"  Metal  Lath 

ARCHITECTS  are  specifying  Pedlar's  "Perfect"  Metal 
Lath  in  place  of  wood  in  buildings  of  modern  construc- 
tion.   The  slight  extra  cost  is  more  than  compensated 
for  by  the  saving  of  labor  in  applying. 

Furnished  in  large  sheets,   size  96  x  24  inches,  ready- 
tor  use. 

Used  in  conjunction  with  our  "  Perfect  "  Corner  Bead, 
Pedlar's  "Perfect"  Metal  Lath  makes  a  permanent  fireproof 
job,  binding  the  plaster  firmly  into  place,  and  obviating  the 
the  possibility  of  broken  corners. 

Prices  and  full  particulars  in  our 
Lath  Booklet,  sent  free  upon  request. 
Address    Branch    Nearest  You. 


THE  PEDLAR  PEOPLE,  Limited 

Executive  Office  and  Factories : 

OSHAWA,  ONT. 

OTTAWA  TORONTO  LONDON  WINNIPEG 
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DENISON 


Twelve  Inch  Wall 


Interlocking 
Hollow  Tile 

The  one  size  and  shape  builds 
all  thicknesses  of  walls. 

Denison  Interlocking  Hollow  Tile, 
the  modern  building  material,  pos- 
sesses bonding  and  interlocking  pro- 
perties unequalled  by  any  other  tile. 

When  Denison  Tile  is  used  in  wall 
construction,  there  are  no  mortar 
joints  extending  through  the  wall 
to  carry  moisture.  This  feature, 
together  with  many  dead  air  spaces, 
renders  the  Denison  Tile  wall  im- 
pervious to  moisture,  heat,  cold  and 
sound. 

Denison  Hollow  Tile  is  fireproof. 


Eight  Inch  Wall 


'  XT 


Irrffff        "'  *  S  - 


Orphanatfc  for  I.O.O.F.  BUILT  LIKE  A  THERMOS  BOTTLE  Oakvlllc.  Onl 

Arclillccl  :    (Ico.  N.  Mole* worth.      Con.  Contractor*:- Sutherland  Construction  Co 

SUN  BRICK  COMPANY,  LIMITED 

The  One  Price  Company 
Traders  Bank  Building  TORONTO,  ONTARIO 
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Current  Prices  of  Building  and  Engineering  Materials 


TORONTO  PRICES 

CEMENT.  LIME.  AND  BRICK 

ifment— delivered  in  Q  barrel  lots,  $1.85  per  bbl. ; 
wall  bags  $2.25;  car  lots,  $1.55  on  the  track, 

»nh  pkjp.  ji.ua. 

I.ime — grey  38c,  white  40c  per  100  lbs.,  deliver- 
ed in  not  less  than  15UO  lb.  lots.  At  the 
warehouse,  white  37c,  grey  35c. 

Brick — No.  1  dry  pressed  red  brick,  $17;  buff, 
$17  f.o.b.  the  job;  No.  $14;  common  red 
stock  brick,  $11  to  $14;  grey,  $11  to  (12; 
wire-cut  brick  (or  foundation  work,  $8.50  on 
the  cars,  delivered  $9.50;  "Tapestry"  brick, 
$20  to  $3U;  sand-lime  brick,  $i.50;  King 
Edward  Siding ;  $0.50  at  the  mill ;  $8.50  de- 
livered on  the  job.  Smooth  faced  texture 
brick,  $15;  rough  faced  texture,  $10  to  $-0, 
delivered  any  place  in  Untaiio;  paving  brick, 
No.  1,  $1S  per  M.  f.o.b.  West  'lorouto; 
No.  2.  $14.00;  paving  blocks.  No.  1,  $24  per 
ML;  No  2,  $lv  SunTex  wall  tile,  $10  to 
per  M.  ;  Denison  interlocking  hollow 
tile.  $55  per  M.    Lots  over  IUO.000,  $50. 

Concrete  brick — Quotations  f.o.b.  Toronto: — 
White  $52,  butt  $2>,  grey  $27,  plain  pressed 
$17,  red  $27.  Other  quotations  on  applica- 
tion. 

CRUSHED  STONE.  SAND  AND  GRAVEL 
Toronto  pi  ices,  delivered: 
Crushed  stone— 2  in.,  $1.20;  1-in.,  $1.25;  3/S-in., 
$1.25;   rubble  stone,  in  car  lots,  $1.15  per 
ton  f.o.b.  car. 
Sand — for  cement  or  brick  work,  $1.20  per  cu. 
yd.,  f.o.b.  Toronto,  C.  P.  R.  siding;  b5c  to 
$1  per  cu.  yd.  f.o.b.  Toronto,  G.  T.  R.  siding. 
Gravel — $1.50  per  cu.  yd.,  delivered. 

LUMBER  (BUILDING  MATERIAL) 
Toronto  prices  (wholesale)  delivered: 
Hemlock— 2  x  4  in.  to  2  x  12  in.,  8  to  16  ft., 
$24;  IS  ft.,  $26;  1-in.  Hemlock  No.  1  $25; 
No.  1   Hemlock  decking  $25  to  $20;   No.  2 
hemlock,  dimension  and  1  in.,  $19  to  $21. 

Pine — 1  in.  common  6  to  12  in.  wide  (rough) 
$20  to  $33;  2  in.  white  pine,  bill  stock,  $28 
to  $34;  7/8  by  6  and  10  in.  pine  shelving, 
$33  to  $42;  7/8  x  12  in.  pine  shelving  $45; 
No.  1  vfhite  pine  flooring  $34;  No.  1  spruce 
flooring  $27.50;  No.  1  pine  decking  L)  2  S 
$28;  spruce  decking  $27  to  $30;  No.  1  pine  V. 
or  beaded  sheeting,  $35;  No.  2  ditto  $32; 
pine  trim  4  in.  casing  $1.75  per  100  ft. ;  5 
in.  ditto  $2;  8  in.  pine  base  $2.75  to  $3.25;  10 
in.  pine  base,  $3.40  to  $4.50;  4  in.  pine,  win- 
dow stool,  $2.75. 

Shingles— XXX  B.  C.  shingles  $3.60;  N.  B. 
extras  $4 ;  N.  B.  clears  $3.45;  No.  1  pine  lath 
$5.50;  No.  2  pine  lath  $4.75;  No.  1  spruce 
lath  $4.25. 

Dimension  Timber  (B.  C.  Fir) — 8  x  8,  10  x  10, 
10  x  12,  12  x  12,  12  x  14,  8  x  10,  8  x  12, 
10  x  14.  14  x  14,  8  x  14,  12  x  16,  14  x  16, 
16  x  16.  $32;  10  x  16,  14  x  18,  16  x  18,  $30; 
8  x  16,  12  x  18.  18  x  18,  $36;  16  x  18,  14  x 
20,  16  x  20,  $36.50  ;  8  x  18,  12  x  20,  18  x  20. 
$40 ;  10  x  20,  $37.50  ;  8  x  20,  14  x  22,  16  x  22, 
1*  x  22,  20  x  22,  22  x  22,  $45;  12  x  22,  $39 ; 
10  x  22,  $39.50;  8  x  22,  14  x  24,  18  x  24, 
20  x  24  ,  22  x  24,  24  x  24,  12  x  24,  10  x  24, 
$45 

STEEL  AND  IRON 

Steel — (round  and  square  bars)  $2.25  base; 
twisted  and  deformed,  $2.50;  structural  sec- 
tions $2.75  to  $3. 

Galvanized  iron — 28  gauge  $3.40. 

Cast-iron  pipe — Standard  prices,  carload  lots,  f.o.b. 
Toronto;  4-in.  $34  per  net  ton;  6-in.  to  12- 
in.  $33;  12  in.  up  $32.50,  with  $1  extra  for 
gas  pipe. 

Corrugated  Iron — 2<5  gauge  $4.25  per  sq.,  28  gauge 
$2  50  to  $3  per  100  pounds. 

SEWER  PIPE 

Sewer  Pipe — Toronto  prices  (wholesale)  f.o.b.,  4- 
in.,  25c  per  ft.;  f;in.,  40c  ft.;  9  in.,  70c  ft.; 
12-in.,  $1  ft.;  loin.,  $1.40  ft.;  18-in.,  $1.90 
ft.;  20-in..  $2.25  ft  ;  24-in.,  $3.25  ft.;  all  less 
62  per  cent. 


SUNDRIES 

Hard   wall   plaster — unsanded,  from  $8  to  $S.50, 

bags  extia;  sanded  $4,  in  car  lots  at  the  yaid. 
Hydrated  lime — $9.25  to  $10.25  in  20-ton  car  lots. 
Plaster  of   Paris — Anchor,   Crown,  and  Standard 

white   hiands,  $1.50  per   bbl.;    Shield  brand 

$1.25;  New  Brunswick  $2.50. 
Rope — manilla,  16c  basis,  second  grade  13c  basis. 

sisal  rope,  lOJ^c  basis;  African  rope  13c. 

PAINTS  AND  OILS 
White  lead — ground  in  oil,  $9  per  100  lbs. 
Boiled  linseed  oil — in  bbls.,  59c  per  gal.  of  9  lbs. 

Raw  linseed  oil — in  bbls.,  54c  per  gal.;  red  lead, 
dry,  $8  to  $9  per  100  lbs. ;  putty  in  bulk, 
bbls.,  3J4c. ;  putty  in  25  1b.  tins,  4c;  tur- 
pentine, in  bbls.,  60c.  per  Imp.  gal.  south- 
ern gauge. 


MONTREAL  PRICES 

CEMENT,  LIME,  AND  BRICK 

Cement — $1.90  steam  car  load  lots,  including 
sacks. 

Lime — Hydrated,  $14  per  ton;  lump,  $10. 

Brick — No.  1  pressed,  $17;  No.  2  pressed,  $15; 
Manganese  rustic,  $20;  buff  rustic,  $20;  red 
rustic,  $14;  buff  (smooth),  $21;  buff  (rough), 
$25 ;  plastic,  $8.50,  C.  P.  R.  5Uc  extra  except 
for  plastic.  Dominion  silicate,  1st  quality, 
$13;  second  quality,  $10.50;  all  f.o.b.  Mont- 
real. 

Concrete  Brick— grey  $22,  red  $22,  buff  $23, 
white  $45,  plain  pressed  $12  per  thousand, 
all    f.o.b.    Montreal    (C.    P.    R.  terminals). 

CRUSHED    STONE,    SAND    AND  GRAVEL 

Crushed  Stone— 2-in.,  $1.40;  J^-in.,  $1.65;  H-in.,  , 

$1.75,  per  ton,  delivered. 
Sand — ;95c  per  ton,  car  loads,  on  cars. 
Gravel — $1.35  per  ton  f.o.b.  cars. 

EXPLOSIVES 

Forty  per  cent,  dynamite  $16.25  per  100  lbs.  in 
single  case  lots  of  50  lbs.  each;  50  per  cent, 
at  $17.75;  60  per  cent,  at  $19.25,  f.o.b. 
Montreal.  Blasting  at  $2  per  25  lb.  keg. 
Detonators,  No.  3  at  75c  per  100;  No.  6  at 
$1  per  100.  Batteries,  No.  2,  rated  cappcity 
up  to  ten  fuses,  $13.50  each ;  No.  3,  r.ned 
capacity  up  to  20  fuses,  $20.50  each  ;  No.  4, 
rated  capacity  up  to  50  fuses,  $41  each. 
Leading  wire,  in  coils  of  500  ft.,  lc  per  ft.; 
leading  wire,  twin  cable,  in  coils  of  250  ft., 
3c  per  dble  ft. ;  connecting  wire  in  coils  or 
Spools.  50c  per  lb.  Electric  fuses,  4-ft.  single 
strength,  per  100,  $3;  4-ft.  double  strength, 
per  100,  $3.50;  6  ft.  single  $3.54;  double, 
$4.04;  8-ft.  single  $4.08;  double  $4.58;  10-ft. 
single  $4.62;  double  $5.12;  12-ft.  single  $5.16; 
double  $5.66;  14-ft.  single  $5.70;  double  $6.20; 
16  ft.  single  $6.24;  double  $6.74;  18-ft. 
single  $6.78;  double  $7.28;  20-ft.  single  $7.32; 
double  $7.82;  22  ft.  single  $S.32;  double 
$8.82;  24-ft.  single  $9.32;  double  $9.82;  20- 
ft.  single  $10.32:  double  $10.82;  28-ft.  single 
$11.32;  double  $11.82;  30-ft.  single  $12.32; 
double  $12.82. 

STEEL  AND  IRON 

Steel  angles — 3-in.  x  3-in.  and  up,  $2.75;  1-in.  x 
1-in.  x  %-in..  25c  extra;  44-in.  x  $4 -in.  x 
'A-in.,  50c  et.tra.  Boiler  plates — !4-in.  thick 
and  thicker,  $2.50.  Circular  plates — Flange  - 
quality,  30-in.  dimensions  and  over,  $2.60; 
under  30-in.  dimensions,  $2.90.  Beams  and 
channels— Under  35  lbs.  per  yd.,  $2.90;  35 
lbs.  per  yd.  and  over,  $2.75,  f.o.b.  Mont- 
real, net  cash.  Corrugated  iron — 26-in.  gauge, 
$4.25;  28-in.  $4  per  sq.  yd.  less  10  and  10  per 
cent.  Copper  bearing  sheets — flat,  Apollo 
Keystone  galvanized,  28  U.  S.  gauge,  $4.10 
per  100  lhs. ;  Keystone  black,  28  U.  S. 
gauge,  $2.85  per  100  lbs. 

SEWER  PIPE 

Straight  pipe  (per  foot) — 4-in.,  25c;  6  in.  40c.; 
8-in.,  55c;  9-in.,  70c;  10-in.,  80c ;  12  in..  $1; 
24-in.,  $3.25.    Bends,  each,  75c.  $1.20,  $2.20, 


$2.80,  $3.20,  $4.00,  $13.  Double  collar,  75c, 
$1.20,  $2.20,  $2.80,  $3.20,  $4.00,  $13.  Single 
bianch,  2  ft.,  $1,  $1.00,  $2.50,  $3.15,  $3.00, 
$4.5U,  $10.25.  liouble  bianch,  2  ft.,  $1.i5, 
$2.80,  $3.85,  $4.90,  $5.50,  $8,  $20.  Y.  Pipe, 
2/2  ft.,  $2,  $3,  $4.12,  $5.25,  $6,  $8.50,  $27.00. 
Syphon,  $2.25,  $3.00,  $0.00,  $8.40,  $9.00,  $15, 
(12-in.).  liuchan  trap  cesspools,  double 
syphon,  running  trap  and  hand-hole  t'ap, 
$2.25,  $3.60,  $0.00,  $8.40,  $9.00,  $15  (12  in.) 
These  prices  are  subject  to  a  discount  of  50 
per  cent. 

SUNDRIES 

Hard  wall  plaster — $11.00  per  ton.  Plaster  of 
Paris — $2.35  per  bbl.  Rope — Best  Manilla. 
14c  basis  per  pound;  British  manilla,  11c 
basis;  African  hemp,  11c;  sisal  rope  9}jc 
basis.  Boiled  linseed  oil — in  barrels,  59c  per 
gal.  of  9  lbs.  Raw  linseed  oil — in  barrels, 
56c  per  gal. 


WINNIPEG  PRICES 

CEMENT,  LIME  AND  BRICK 

Cement— Delivered  in  5-bbl.  lots,  $2.60;  in  car 
load  lots,  $2.20. 

Lime — Grey,  34  cents  per  bushel;  white,  32  cents. 
Kelly  Island  lime  $2.10  per  200  lbs. 

Brick — No.  1  dry  pressed,  red  and  buff,  $35; 
common  red  stock,  $25;  common  grey 
stock,  $12;  No.  1  enamelled  brick,  all  col- 
ors, from  $100;  sandlime,  $12;  firebrick, 
$52.50. 


CRUSHED  STONE,  SAND  AND  GRAVEL 

Crushed  Stone— 2-in.,  $2.65  per  yd.;  1-in.,  $2.90; 
%-in.,  $2.90;  stone  dust,  $2.50;  rubble  stone 
car  load  lots,  delivered,  $13  per  cord.  Del- 
South  of  Assinboine  $1  extra. 

Sand — For  cement  or  brick  work,  delivered. 
Winnipeg,  $1.85  per  cu.  yd. 

Gravel — Per  yd.,  delivered,  $1.85. 

Crushed  Granite— 1^  and  2-in.,  $2.65;  }^-in.  and 
1-in.,  $2.90;  %-in.  and  dust,  $3.20. 


LUMBER  (BUILDING  MATERIAL) 

(15  per  cent,  discount  for  cash) 

Flooring — No.  2  red  pine,  4  in.,  $43;  6  in.,  $46; 
No.  3  red  pine,  4  in.,  $38;  0  in.,  $40;  No.  4 
red  and  white  pine  or  spruce,  4  in.,  $2S ;  6 
in.,  $32;  No.  1  and  2  fir,  edge  grain,  3  in., 
$60;  4  in.  and  *»  in.,  $55;  No.  3  fir,  edge  and 
flat  grain,  4  and  0  in.,  $45;  No.  4  fir,  ship- 
lap  grade,  4  and  6  in.,  $32;  common  2x6 
pine,  spruce  or  fir,  4  and  6  in.,  $33;  No.  2 
white  pine,  4  and  6  in.,  $55;  No.  3,  $45;  No. 
2  red  pine,  4  and  6  in.,  $40;  No..  3,  $40;  No. 
4,  $32;  No.  5,  $24. 

Dimension  Timber  (No.  1  pine,  spruce,  tamaiac. 
fir  or  cedar)— 8  x  8,  8  x  10,  10  x  10,  10  x 
12,  12  x  12,  $38;  10  x  14.  14  x  14,  14  x  16, 
6  x  10,  6  x  12,  8  x  12,  $39;  10  x  10.  12  x  16. 
16  x  10,  14  x  18,  16  x  18,  IS  x  18,  20  x  20. 
$40 ;  6  x  14,  8  x  14,  12  x  IS,  18  x  20,  $42 ;  6 
x  16,  6  x  18,  6  x  20,  8  x  16.  8  x  IS.  8  x  20, 
10  x  18,  10  x  20,  12  x  20,  14  x  20,  10  x  20, 
$43. 

fine — 1  in.  common,  6  to  10  in.,  $105;  12  in.. 
$110;  pine  trim  4-in.  casing,  $3.70  per  100 
ft.,  5-in.  ditto,  $4.40;  8-in.  pine  base.  $0; 
10-in.,  $7;  4-in.  pine  window  stool,  $7.50. 

Shingles— No.  1  B.  C.  cedar,  $4;  No.  2.  $3.50; 
No.  1  B.  C.  cedar  dimension,  $5.50;  band- 
sawn,  $7. 

STEEL  AND  IRON 

Steel— Round  bars,  $2.35  per  100  lbs.  ;  square 
twisted,  $2.40  per  100  lbs. ;  channels,  angles, 
beams  and  plates,  $2.95  per  100  lbs. 

Cast  Iron  Pipes— Standard  price,  car  load  lots, 
f.o.b.   Winnipeg,  $38  per  ton. 

(Continued  on  page  66) 
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RAILS 


BILLETS 


Concrete  Reinforcement  Bars 

Plain  Round,   Square  and  Cold  Twisted  Squares 

DOMINION  IRON  &  STEEL  COMPANY 

LIMITED 

BAR  STEEL 


Warehouse  Stocks  : 

SYDNEY,  N.  S. 
MONTREAL,  QUE. 
TORONTO,  ONT. 
FT.  WILLIAM,  ONT. 


Sales  Offices  : 

SYDNEY,  N.  S. 

MONTREAL 
112  St.  James  St. 

TORONTO 
18  Wellington  St.,  E. 


Mills  and  General 
Offices : 

SYDNEY,  N.  S. 


WIRE  NAILS 


and  other 


WIRE  PRODUCTS 


Standard  Three  Drum  HoistiriK 
Engine 


Canadian  Contractors! 

Canada  Needs  Your  Business 

BEATTY 

Hoisting    Material  Handling  Excavating 
Equipment 

Has  always  been  Made  in  Canada 

Hoisting  Engines    Clamshell  Buckets    Steel  Derricks 
Timber  Derrick  Httings        Centrifugal  Pumps 

Standard  Sizes  Ready  to  Ship 

REPAIRS 

We  are  in  fine  shape  this  Winter  to  lake  care  of  your  repair  work.  Our 
large  slock  of  patterns,  our  years  "f  experience,  our  engincciing  and  manu- 
facturing facilities  enable  us  to  handle  repair  jobs  on  Dredges  and  other 
equipment  .it  minimum  cost  to  you. 

Careful  attention  given  all  inquiries  on  repairs  and  special  equipment 

CATALOGUE  SENT  ON  REQUEST 

M.  Beatty  &  Sons,  Limited 

Main  Office  and  Works:    Welland,  Ont. 

Toronto  Branch:    4lh  Floor,  154  Simcoe  Street 

fit.  K.  PLANT  I7tin  St.  Jamea Stroot.  Montrcnl 

AGENTS  1     I'tolir   II  \Mll.TO\  ft  CO.  VnnenuviT.  B.C. 

I  K.  LKON  \lti>  A  SONS  si.  John.  N  H 

U.  It.  wii.uams  machin kky  co..  Winnipeg 
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Onp  nf    f  U  c±    \7-»rirniC  J&^^M                        The  Mueller  line  of  reducing  and 

U1,C  U1      LilCr     V  CXI  if^J                                       regulating  valves  includes  a  valve  for 

fvnpo    r»f  Mll^lW  iSftl                            El           every  pressure.    No  matter  what  kind 

LJ  JJ^o    Ul    1T1LIC11C1  0f  pressure  you  are  working  with — 

Ri                                1      |^  steam,  air,  oil,  gas,  or  water — we  have 
educing  ana  Ke- 
a  valve  which  will  not  only  meet  your 

I         .  w  j     |  i.      11. ••ii.  m-  will   u-i\>-  v.ui  al>s..- 

gulating  Valves  atm   '  •  '  1  >  ' 

<m, . , rt^pi^^Pi^^^^^^         Take  the  matter  up  with  us — get 

our  No.  5  Catalogue.    If  you  have  an 

rjii         1  o  1  /"*  f\   •        1  \  annoying  pressure  problem  take  it  up 

1  he    1  O  1  bU   IS  the  ll^gV  with  our  experts.  They  will  be  pleased 

to  advise  with  you. 

DeSt  all  rOUnd  Valve  I  We  make  a  complete  line  of  brass 

y  'll  •  1  V  .  V  goods,  etc.,  for  water  works,  plumbers 

n  With  the   WlQeSt  ^H^f^  and  gas  works.    Every  piece  of  goods 

N  _  bearing  the  name  MUELLER  is  Un- 

S  range  Ol  conditionally  Guaranteed. 

^  •  £  When  in  Sarnia  visit  us.  You 

H.  \  SClVlCe.  No  13160  will  be  mott  welcome. 

Mueller  \ 

MfgLtdCo    \         Mueller  Pressure  Regulators 

SARNIA,  ONT.         NN  Made  in  Canada  by  Canadian  Workmen 

!SkS2S^Bm.\  H.  Mueller  Mfg.  Company,  Limited 

Signed   \  SARNIA,  ONTARIO 

S 

Clty  Prov   \      Makers  of  high  grade  Water,  Plumbing  and  Gas  Brass  Goods. 


We  Specialize  in 

STEEL  ELEVATOR  BUCKETS 


For  all  kinds  of 
work 


Empire  Elevator  Bucket 


Stone  or  Ore  Bucket 


Our  Buckets  carried  in 
stock  by  all  leading  dealers 

Before  placing  your  next  order 
for  Buckets  GET  OUR  PRICES. 
Catalogue  upon  request. 


V  Shape  Elevator  Bucket 


John  Radigan  &  Company,  Hamilton.  Canada 


THE    CONTRACT  RECORD 


65 


SCHOOL  BUILDING,  WINNIPEG,  MAN. 


"Made  in  Canada"  Concrete  Brick 

At  laSt  it  is  possible  to  obtain  a  brick  that  is  really  everlasting.  Our  "  Made  in  Canada "  concrete  bricks 
are  made  in  a  large  variety  of  colors.  1  hey  are  solid  concrete,  perfect  in  shape  and  each  color  is  uniform. 
These  bricks  are  waterproof,  fireprccf  and  harden  wiih  age. 

The  building  illustrated  is  faced  on  all  sides  with  grey  concrete  brick,  trimmed  with  red. 

WRITE  US  FOR  PRICES 

The  National  Builders'  Supply  &  Enamel  Concrete  Brick  Co.,  Limited 

30  St.  Francois  Xavier  St.,  MONTREAL 


Burlington  Steel  Co. 

(Formerly  Canada  Steel  Co.,  Ltd.)  Limited 

Hamilton       -       -  Canada 

STEEL  BARS 

for   Reinforcing  Concrete 

Rounds,  Squares,  Hats,  Twisted  Squares, 
Angles,  Channels,  T-Bars,  Ovals,  Half  Ovals, 
Half  Rounds,  Bands,  Special  Sections. 

CROSS    ARM    BRACES       POLE  SHIMS 

Plain    Mini  (t;ilv;ini/t'kl 

I'roiifpt  Shipment  from  Stock 
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CURRENT  PRICES  OF  BUILDING  AND  ENGINEERING  MATERIALS— continued. 


a  uutinued  from  page  tii, 
SEWER  PIPE 
Scwcr  Pipe  -Wholesale  prices  f.o.b.  Winnipeg, 
per  It..  3  in  .  0  cents;  4  in.,  11  cents;  5  in., 
1G  cents;  G  in..  18>j  cents;  8  in.,  30  cents; 
10  in..  40  cents;  12  in..  50  cents;  18  in., 
$100;  24  in  .  $2.00. 

SUNDRIES 

H*rd  Wall  Plaster — Unsanded,  $13  per  ton;  sand 
ed.  $7  511,  delivered  on  job.  Plaster  of  Palis, 
$15  50  per  ton;  Hammer  Brand,  $3.70  per  bbl. 

PAINTS  AND  OILS 
Paints  and  Oils.— White  lead,  ground  in  oil,  $9.40 
per  100  lbs. ;  boiled  linseed  oil,  in  bbls.,  09 
cents  per  gal. ;  raw  linseed  oil,  in  bbls.  ;  60 
cents  per  gal. ;  dry  red  lead,  $8.50  per  100 
lbs. ;  putty  in  bulk,  $3  per  bbl. ;  putty  in  25- 
Ib.  tins,  $3.35;  turpentine,  in  bbls.,  75  cents 
per  gal. 


VANCOUVER  PRICES 

CEMENT,  LIME  AND  BRICK 

Cement — Common,  $2.35  per  bbl.  f.o.b.  warehouse; 
Keens  cement,  $32  per  ton,  sacks  extra;  line 
white.  $7.50  per  bbl.  of  300  lbs. ;  superfine, 
white,  $9.50  f.o.b.  Vancouver;  white  Portland 
cement,  $8  per  bbl.  of  380  lbs.,  sacks  10c 
extra,  f.o.b.  Vancouver. 

Lime — $1.35  per  bbl.  f.o.b.  warehouse  or  delivered. 

Brick — Common  red  brick,  $11  f.o.b.  warehouse, 


$10.50  in  car  lots  f.o.b.  Vancouver;  pressed 
red  and  bull  brick,  $42  at  warehouse,  $40  in 
car  lots;  white  enamelled  brick,  No.  1  quality 
$100  to  $120  at  warehouse;  tapestry  brick, 
$00  to  $80  at  warehouse;  impervious  brick, 
$70  f.o.b.  buildings;  fire  brick,  $35;  fire 
clay,  $12  per  ton. 

CRUSHED  STONE,  SAND  AND  GRAVEL 
Crushed  stone— 2-in.,  $1.40;  1-in.,  $1.50;  3/8-in., 

$1.00,  all  f.o.b.  scows. 
Sand — Brick   and  plaster   sand  90c   per   cu.  yd 

f.o.b.  bunkers. 
Gravel — $1.40   per    yard  delivered. 

LUMBER  (BUILDING  MATERIAL) 
Vancouver  prices  f.o.b.  mills: 

Timber  (B.C.  fr.)— all  sizes  up  to  12  x  12,  $10 
to  $12;  up  to  14  x  14,  $11  to  $13;  sizes  from 
16  x  16  to  20,  8  x  20,  $13  to  $15  squares. 

Common  fir,  cedar,  hemlock  and  spruce — small 
dimensions,  up  to  20  feet,  $12;  22  to  32  feet, 
$14;  boards  and  shiplap,  $12;  No.  1  and  2 
edge  grain  flooring,  ceiling  and  siding,  $30; 
No.  1  and  2  flat  grain  flooring,  ceiling  and 
siding,  $25;  No.  1  XXX.  B.  C.  shingles, 
$2.10;   fir  lath,  $2. 

STEEL  AND  IRON 
Vancouver  prices  f.o.b.  warehouse; 
Steel — (round    and     square     bars)     $2.65  base; 
twisted  and  deformed,  $2.90;  structural  sec- 
tions $3.25  to  $3.75. 
Galvanized  iron — 28  gauge,  $4.S5  per  100  lbs. 


Corrugated  iron— 26  gauge,  6,  7  and  8  ft.  sheets 
$4.20,  9  and  10  ft.  sheets,  $4.35  per  square. 
Black  steel  sheets,  24  gauge,  $3.10  per  100 
lbs. 

Steel  channels  and  beams,  angles  and  plates — 
$3.25  to  $3.75  per  100  lbs.,  depending  on 
size,  quantity  and  specifications. 

SEWER  PirE 
Sewer  pipe — Vancouver  prices,  f.o.b.  warehouse, 
4-in.,  13c.  per  ft.;  6-in.  25c.  ft.;  8-in.,  30c. 
ft.;  10-in.,  40c.  ft.;  12-in.,  40c.  ft.;  15-in., 
$1.05  ft.;  18-in.,  $1.25  ft.;  20-in.,  $1.50  ft.; 
24-in.,  $2.25;  all  less  40  per  cent. 

SUNDRIES 

Hard  wall  plaster— $13.50  to  $15.00,  in  car  lots 

f.o.b.  Vancouver,  bags  extra. 
Hydrated  lime — $14  in  car  lots. 
Plaster  of  Paris — Hammer  brand,  $4  per  bbl. 
Welsh  slate— $12.00  to  $12.50  per  square,  Lo.b. 

Vancouver. 

Rope — Manilla,  full  coil,  15^c  basis;  2nd  grade. 
liyic  basis;  sisal  rope,  llj^c  basis. 

PAINTS  AND  OILS 

Mixed  paint — per  gal.  $2.50. 

White  lead— ground  in  oil,  $10.25  per  100  lbs. 

Boiled  linseed  oil — in  bbls.,  82c.  per  gal.  of  9  lbs. 

Raw  linseed  oil — in  bbls.,  80c.  per  gal.;  red  lead, 
dry,  $8.00  to  $9.50  per  100  lbs.;  putty  in 
bulk,  bbls.  3c;  putty  in  251b.  tins,  4c;  tur- 
pentine in  bbls.,  90c. 


Yard  Crane  at  Steel  Mill  of  Sir  Alfred  Hickman,  Limited,  BiUton,  Staffordshire 

YOUR  ENQUIRIES  ARE  SOLICITED  FOR 

CRANES      TELFERS      CAPSTANS  WINCHES 

R0\  CE,  LTD*,  Trafford  Park,  Manchester,  England 


Royce 

Electrical 
Cranes 

Capstans 
Telfers 

Winches 

Include 

Royce 
Crane  Type 

Motors, 
Controllers, 
Over 
Hoisting 
Safeguard. 
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Goold,  Shapley  &  Muir  Co. 


Limited 


Brantford        Winnipeg       Regina  Calgary 


Towers 
and  Tanks 
for  all  pur- 
poses. 

Concrete 
Mixers 

Gas  and 
Gasoline 
Engines 

Hoists 

Windmills 


Water    supply    outfits    of  every 
description. 

CORRESPONDENCE  SOLICITED 


WM 1  i  I  >  i  f  1 1  >  A H  >  J  J  I  i  l  l  >  khkkU.,-.    I  .>Z 


Do  your  part— keep  your  money  "at  home" 

Now  of  all  times  the  suggestion  of 
using  only  Canadian-made  building  ma- 
terials should  have  double  force.  Keep 
the  "Metallic"  catalogues  beside  you  and 
correspond  with  us — you'll  find  we  meet 
your  every  need  promptly  and  econom- 
ically with  goods  that  are  CANADIAN 
OR  BRITISH  MADE  THROUGH 
AND  THROUGH. 

The  "Metallic"  line  includes  "Eastlake"  Steel 
Shingles;  "Empire"  Corrugated  Iron;  Steel 
Siding,  Ceiling  and  Wall  Plates;  "TIayes"  Patent 
Lath;  Skylights;  Ventilators;  Galvanized  or 
Copper  Cornices;  Fireproof  Doors  and  Win- 
dows; Well  Cnrhing;  Culverts;  Conductor  pipe 
and  Eave-troughs. 

N.  B.    No  "Keystone"  or  other  foreign-made  sheets  used. 

Metallic  Roofing  Co.,  Ltd. 

Manufacturers — Toronto  &  Winnipeg 


Wooden  Water  Pipe 

Galvanized  Wire  Wound  and  Continuous  Stave  Pipe 
for  Water  Works,  Power,  Irrigation,  etc. 

Withstands  250  lbs.  working  pressure. 


Not  affected  by  Frost, 
Corrosion,  Electricity  or 
Acid.  Water  Works  Sys- 
tems installed  complete. 

WATER  TANKS 

all  sizes. 
Write  for  prices. 


Mnnufartured  by 


Canadian  Pipe  Co.,  Limited 

Factory  :  5S0  Pacific  St.,  VANCOUVER,  B.  C. 
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Block  Stone,  Dimensions,  Random,  Head  Sills,  Shoddy,  Stone  Sawing 

Sackville  Freestone  Co.,  Limited,  Sackville,  N.  B. 


IVRfTR  TrS  FOR  QUOTATIONS 


Turbine 
Pumps 

Electric  and  Steam 

Water  Works 
Factory  and 
Fire  Services 

Humphrey  Gas 
Pumps 

Any  capacity  or  pressure 

THE  JOHN  McDOUGALL 
CALEDONIAN  IRON  WORKS  CO.,  LIMITED 

Works:  Seigneurs  &  William  Sts.,  Montreal. 
Manufacturers  of  Boilers,  Castings,  Condensers,  Elevators,  Engines,   Filters,  Forgings,  Hydraulic 
.Machinery,    Pumps,   centrifugal   and   reciprocating.  Steam  Turbines,  Tanks,  Water  Wheels,  Water 

Works  Plants. 


Lachine  Water  Works 
Three  million  gallons,  eighty  pounds  domestic,  160  lbs.  (ire. 
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HOIST  Repairs 
CAR  Repairs 


CONTRACTORS! 


BOILER  Repairs 
GENERAL  Repairs 


Get  Your 


REPAIRING  -  DONE  -  NOW 

Large   Stock   Finished   Parts       Large   Assortment   Patterns       Prompt  Service 

Standard  Hoisting  Engines  and  Derrick  Irons    In  Stock 

Steel  Work  of  All  Kinds 

Let  us  Quote  on  Your  Requirements-  All  Work  Guaranteed    Prices  Moderate 

MARSH  and  HENTHORN  Limited    -    Belleville,  Ontario 


Tenders 
Wanted 


should  be  advertised  for  in  the 
"Tenders  and  For  Sale  De- 
partment" of  the  Contract 
Record  and  Engineering 
Review.  This  paper  is  the 
"Tender  Ad."  medium  of 
Canada  and  always  brings 
bids  from  the  reliable  con- 
tractors and  supply  houses. 

File  your  plans  for  an) 
work  on  which  you  are  invit- 
ing bids,  in  our  offices  at 
Toronto,  Montreal,  Winnipeg 
or  Vancouver. 

Contract  Record 

and   Engineering  Review 
Toronto  Ontario 


Ornamental 
Lighting  Poles 

During  the  past  few  months  we  have  sup- 
plied ornamental  lighting  standards  for  the 
following  places  : — 

Brantford,  Ontario 

Edmonton,  Alberta 

Windsor,  Ontario 

Outremont,  Quebec 

London.  Ontario 

Orillia,  Ontario 

Listowel,  Ontario 

Peterborough,  Ontario 

Belleville,  Ontario 

Good  public  lighting  is  a  great  asset  to  any 
town  or  city  as  it  contributes  directly  to  its 
growth  and  prosperity. 

We  make  a  specialty  of  this  business,  and 
are  in  a  position  to  supply  you  with  attractive 
designs  at  interesting  prices. 

Write  our  lighting  polo  department  for  full 
information. 

William  Hamilton  Company 

Peterborough,  Ontario 


Iron  Fence  and  Grill  Work 


If  you  hnvc  any  mx-cIuI  designs.  monogram 
plutos  or  purl  i t - 1 1  ]  1 1 1-  work  in  oriiiiiiioiita]  iron,  yon 
run  depend  upon  us  to  faithfully  fashion  jrour 

denjpw. 

Priced  and  Particulars  cheorfully  furnished 

WK  ALSO  Do  UtON  ST  A I II  WOHK 

The  Geo.  B.  Meadows 

Toronto  Wirr,  Iron  &  Brnt*  Work* 

Co.,  I   mill  f  il 

TORONTO.     -  ONT. 

Mkaimiwm  Hi.ock,  Wki  i  imj tun  Si  Uim 
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Screened 

Sand 

and 

Gravel 

Largest  Producers,  Noted 
for  Prompt  Shipment. 

York  Sand  &  Gravel,  Limited 

Tel.  B«*ch  233        East  Toronto 


The  Glue  Book 


What  it  Contains:- 

Chapter  i— Historical  Notes 
Chapter  2  — Manufacture  of  Glue 
Chapter  3— Testing  and  Grading 
Chapter  4 — Methods  in  the  Glue  Room 
Chapter  5— Glue  Room  Equipment 
Chapter  6 — Selection  of  Glue 

Price  50  cents. 


Contract  Record 

and  Engineering  Review 
347  Adelaide  St.  West       -  Toronto 


Architects,  Owners  and  Contractors 
prefer  a  uniform  plaster  guaranteed 
by  the  maker. 

Anchor 
Hardwall  Plaster 

Is  made  to  precise  formulae  by  weight 
and  mixed  by  machinery.  No  guess 
work.  No  unreliable  labor.  It  sets 
quickly  and  hard,  works  easily  and 
covers  large  area.  No  frost  troubles. 
No  cracking. 

Put  up  in  bags  ready  for  immediate 
use  by  mixing  with  water  only. 

Write  or  call  for  prices  and  booklet. 

Alabastine  Hardmortar,  Ltd. 

Work*       136  Esplanade  East,  Toronto 

EAST  TORONTO  Phone  Main  6088 


CONCENTRATE 
Your  Builders  Supply  Orders. 

Smyth  &  Ryan 

SERVICE 

means  prompt  delivery  and  high  grade 
materials  at  standard  prices. 

WE  CAN   SUPPLY  YOU  WITH  EVERY- 
THING THAT  GOES  INTO  YOUR 
BUILDING,  EXCEPT  THE  IRON 
AND  LUMBER 

Toronto  Agents  for 

OWEN  SOUND 
CRUSHED  STONE 

Deliveries— G.T.R.  and  C.P.R. 

Special   Attention  to  Sand    and  Gravel 
Orders 


1327  Bloor  West  Phone  June.  828  and  829 

53  Merton  St.  "  North  4751 

Nights  and  Sundays  June.  3333 
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Canadian  Plant 

Chicago  Bridge  &  Iron  Works, 


BRIDGEBURG, 
ONTARIO 


OFFICES 


Our  Specialty  is  the  Design,  Manufacture  and  Erection  of  ELEVATED 
STEEL  TANKS  for  Municipal,  Railroad  and  Factory  Service. 

We  also  design,  manufacture  and  construct  Oil  Tanks,  Coaling  Sta- 
tions,   Bridges,  Turntables,   Building  and    Structural  Material. 


WRITE  TO-DAY  FOR  CANADIAN  ILLUSTRATED  CATALOGUE  NO.  IS 


Built  for  CP. R.  Montreal 


Bridgeburg,  Ont.,  130  Janet  St. 
Chicano,  III.,  1360  W.  105th  St. 
New  York,  30  Church  St. 


SHOPS  : 


Bridgeburg,  Ont. 
Chicago,  III. 
Greenville,  Pa. 


PIPE  BENDS 

eliminate  heavy  fittings 
economize  space, 
avoid  leaky  joints, 

save  trouble,  room  and  money 

We  make  pipe  bends  in  size  and  sh  ipe  to  meet  your 
specifications.  The  cut  above  illustrates  a  20  inch 
expansion  beml  of  16  foot  radius  containing  38  feet 
of  pipe  joined  in  the  arc  by  the  Atwood  Line  Weld. 

PITTSBURGH  VALVE, 
FOUNDRY  &  CONSTRUCTION  CO. 
PITTSBURGH,  PA. 

ATWOOD  ATWOOD 
ENGINEERS    FOUNDERS  MACHINISTS 

Represented    by  W.  M.  Campbell,  25  llowland  Ave.,  Toronto,  Can. 


ORNAMENTAL  - 

h  '<;  ARQU  WORK 

^'vWIRE  CLOTH  \ 
WIRE  GOODS 

Concrete  Hooding 

(levator 

Overhead  (iuardfl 

Enqulrlo  >nlicltcd. 

CANADA  WIRK  tV  IRON 
<;'>'>!>S  CO..  Mini  Hon 


('M'^'i  ■  ■  "   -  <■■• 


Water  Purification 
RANSOME 

Drifting  Sand  Filters 

THIS  system  has  been  accepted  bv 
the  City  of  Toronto  after  a  thor- 
ough test,  and  a  plant  having  a 
daily  capacity  of  60  million  imperial 
gallons  is  now  under  construction.  The 
filters  can  be  installed  in  either  the 
gravity  or  pressure  systems. 

Designs  and  estimates  furnished  on  ap- 
plication. 

John  verMehr  Engineering  Co. 

Limited 

154  Simcoe  Street,  Toronto 


Continuous  and  Mnchinr  Banded  Wood  Stave 

WATER  PIPE 

RCMTVOir  Tanks  for  City  and  town  Water  S>  stems.  Fire 
Protection,  Power  Plants.  Hydraulic  Minlngj  Irrigation, 
etc.    One-half  the  cost  of  Iron  Pipe    and  belter. 

Pacific  Coast  Pipe   Co.,  Limited 

P.  O.  Box  563        Vancouver,  B.  C. 

(mice  and  Factory,  Granville  St.,  nenr  Hltlh  Bridge 

Wii|»»  for  Cataloii"e 

Pttll  Particulars  and  Estimates  Furnished 


NIK  CONTI 


l  T  KKlORJ) 


Warehouse 
Space  To  Let 

5  Floors  of  This  New 
Building,  For  Office 
and  Warehouse  Use. 

Adelaide  St.  W.,  Toronto 

This  is  the  most  attractive 
warehouse  building  in  the  city. 
The  exterior,  the  entrances,  the 
elevators,  etc.,  bear  all  the  ear- 
marks of  a  high  class  office 
building. 

Special  Features 

Centrally  located  at  Adelaide 

and  Charlotte  Streets. 
Light  on  four  sides 
Passenger  and  freight  elevator 
Vaults 

One  block  from  four  car  lines 

Floor  area, 6, 300  sq.  feet,  each 
floor. 

For  further  particulars  ask 

Hugh  C.  MacLean,  Limited 

347  Adelaide  St.  West,  Toronto 


Phone  Adelaide  2700 


Universal  Form  Clamp 

Secured  to  the  ends 
of  round  rods  passed 
through  your  forms, 
these  inexpensive 
clamps  hold  the  cen- 
tering rigid,  resist- 
ing a  strain  ex- 
ceeding the  tensile 
strength  of  the  steel 
rods  themselves. 
Clamps  are  easily  applied,  adjusted 
and  tightened.  A  wrench  releases 
them.  Pull  the  rods  out  of  the  con- 
crete with  our  Rod  Puller.  • 

Write  today  for  Circulars  and  Prices 

Railway  Contractors  Supply  Co. 

Standard  Bank  Building,  Toronto 

Agents  for  Ontario  and  Eastern  Canada 

— Montreal  representatives — 
RAMSEY  &  KELLY,  511  Quebec  Bank  Building 


Hammer  Brand" 


Hard  Wall  Plaster 


It  neither  loosens  nor  falls  off,  it  allows  car- 
penters to  follow  plasterers  without  loss 
of  time  and  lasts  as  long  as  the  building. 


Albert  Manufacturing  Co. 

Hillsborough,  New  Brunswick,  Canada 
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Sand,  Gravel  and  Crushed  Stone 

Lime  Fire  Clay 

Cement  Fire  Brick 

Plaster  Sewer  Pipe 

Hair  Weeping  Tile 

Building  Stone 
Our  prices  are  right  and  our  service  good. 

Britnell  &  Co.,  Limited 

C.P.R.  Crossing,  Yonge  St.,  North  Toronto 

Phones,   Office  North  {  Evenings,  North  aio7 


SEWERS 

Constructed  from 

Reinforced  Concrete  Pipe 

may  be  well  and  economically 
built  in  winter  months  with 
unskilled  labor,  when  fust 
quality  mature  pip*.-  is  pro- 
curable. 

We  have  it  in  sizes  up  to  48 

"Better  good  pipe  at  a  fair 
price  than  poor  pipe 
at  any  price.  " 

Illustration    A  line  of  42  in.  pire  in  a  trench  ready  for  hack-fillinu. 

Dominion  Concrete  Co. 

Limited 

KEMPTVILLE  ONTARIO 


CONTRACTORS! 

We  have  in  stock 

TROY  DUMP  WAGONS 


W.  McNally  &  Co.,  Limited 


Builders'  Supplies 


50  McGill  Street,  MONTREAL 


BITUNAMEL 

Unsurpassed  for  waterproofing  foundations  and  prevent 
ing  rust  and  corrosion  on  exposed  iron 
and  metal  work. 

W  KIM.    [OR    SAMI'I  I 

The  Ault  &  Wiborg  Co.  of  Canada 
Ltd.,  Varnish  Works 


Montreal 


TORONTO 


w. 


■  nniprg 
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Canada  Wire  &  Cable  Co.,  Limited 

Head  Office  and  Woik»,  TORONTO 

Bare  and  Insulated  Electrical  Wires 

for  all  purposes. 
Electric  Railway  Trolley  Wire  and 

Feeder  Cable. 

Snlo-i  Offices  and  Brunch  Warehouses: 
401  Lake  of  tha  Woods  Building,  MONTREAL. 
150  Princess  Street,  WINNIPEG. 
Macdonnld   Marpole  Co.,  Ltd..  427  Seymour  St., 
VANCOUVER. 

Prompt  shipments  from  Factory  or  nearest  warehouse. 


ROCALITE 

The  Ready  Mixed 

Hard  Wall  Plaster 


Manufactured  by 


Alex.  Bremner 


100  Bleury  Street 


Limited 


MONTREAL 


MADE  IN  CANADA 


llll 


Air 


Purifiers  —  Coolers  and 
Humidifiers 


embody  constructional  features  which  warrant  the  ser- 
ious investigation  of  every  Architect,  Engineer  and 
Contractor. 

The  Sirocco  machines  are  designed  to  handle  the 
greatest  amount  of  air  with  the  least  resistance,  hence 
power  for  operation  is  held  down  to  the  minimum. 

The  spray  heads  are  of  the  flushing  type,  all  flushing  simultaneously  by  merely 
turning  a  three-way  cock  located  on  the  outside. 

A'l  seams  are  double  riveted  and  sweat  soldered  which  absolutely  prevent  leak*. 
They  are  now  operating  successfully  in  Hospitals — Department  Stores  and 
other  buildings  where  the  highest  standard  of  atmospheric  conditions  is  demanded. 

Our  Engineering  Department  will  gladly  co-operate  with  you  in  the  selection 
of  the  proper  size  and  arrangement  for  any  proposition  under  consideration 

Prompt  and  careful  attention  will  be  given  your  inquiries 

r\  CT"  r\  Sales  Engineers : 

0NADIAN    <?i*i^££f    C°J^iV  CLARK  T.  MORSE 

LI  M.T!  o  ^  43  Victoria  St>  > 

WINDSOR.     ONTARIO.  Toronto 


Sa les  En %inee rs  : 

A.  M.  NICHOL 
301  McGill  Hld&.. 
Montreal 

S.  S.  CLARKE,  605  -  2nd  St.,  Calgary 


W.  P.EDDY,  301  Tribune  Bldg.,  Winnipeg 


No.  4  BAND  BRAKE 

KIT  MB- WAITER 
50  to  130  lbs.  capacity. 


QUALITY  ff 


PLAR 

DUMB-WAITERS 

These  dumb-waiters  are  specially  built 
for  high  class  residence  and  apart- 
ment house  service.  They  are  safe 
?peed  and  easily  operated 

Write  our  agents  for  prices. 

Chelsea  Elevator  Co. 

NEW  YORK 

Agents 

Hardware  Co.  of  Toronto, 

Limited 

26  Adelaide  St.  W. 


^  STONE  CRUSHER 

IS  THE 

"ACME" 


Pat 


The  Machine  of 

QUALITY  and  MERIT. 


Goodwin,  Barsby  &  Co.,  Leicester,  Eng. 
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The  Canada  Iron  Corporation, 


Limited 


CAST  IRON  PIPE 


Head  Office 

Mark  Fisher  Building 
MONTREAL 


Iron  Ore,  Pig  Iron,  Car  Wheels,  Cast  Iron  Water  and  Gas  Pipe,  Specials,  Valves,  Hydrants, 
etc.,  Castings  of  all  kinds,  Mooring  Bollards  for  both  Concrete  and  Wooden  Docks, 
 Hoisting  Machinery.  


STEAM  and  AIR  ENGINES,  HOISTING  EN- 
GINES, STEAM  CRANE  HOISTS,  MOTOR 
CRABS,  SWINGING  ENGINES,  DRILL 
HOISTS,  SPUD  HOISTS,  MARINE 
MACHINERY 


Wiite  for 
catalog  and 
prices 


i 


Motor  Crab 


Dake 
Engine  Co. 

Grard  Haven, 
Mich. 


Swinging  Engine 


Crushed  and  Rubble  Stone 

Our  quarry  has  a  capacity  of  300  tons  per  day,  and  with 
excellent  shipping  facilities  we  can  supply  your  require- 
ments in  all  sizes  of  this  stone  on  shortest  notice. 

HUMBER  BRICK  YARDS 
Lime,  Sewer  Pipe  and  Fire  Brick 

JOHN  MALONEY 

Cor.  Queen  and  Dufferin  Sts.,  TORONTO 

Office  Phone  Park.  64  Residence  Phone  Junct.  3429 


We  are  now  in  a  position  to  offer 

"Queenston  Blue"  Limestone 

in  Sawn  Slabs 

as  well  as  Rough  Quarried  Blocks,  Dimension 
Blocks  and  all  forms  of  Cut  Stone  such  as  Sills, 
Lintels,  Steps,  etc. 

The  Queenston  Quarry  Co.,  Ltd. 

ST.  DAVIDS,  ONT. 


"Galvaduct"  and  "Loricated" 

Conduits 

for  Interior  Construction 

Conduits  Company,  Limited 

Sole  Manufacturers  under  Canadian  and  U.S.  Lettera  Patent 

Toronto       -  Canada 


Cawthra  Mulock,  President  -  Gordon  F.  Perry,  General  Managei 

NATIONAL   IRON   WORKS,  Limited 


LARGRST    MANUFACTURERS    IN   CANADA  OK 


every  size  for  Water,  Gas,  Culvert  or  Sewer,  Carried   in  Stock 

Lake  or  Rail  Shipments  Offices,  \  orks  .ind  Docks,  TORONTO 


7& 
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Electric  Steel  Castings 

Our  Welland  plant  will  be  ready  to  furnish  Carbon,  Manganese,  Alloy  Steel 
Castings  and  Forging  Ingots,  by  the  end  of  May,  made  by  the  Electric  Furnace  process. 

This  process  makes  a  dependable  high  grade  steel  and  steel  casting,  a  tough  homo- 
geneous material,  free  from  blow-holes,  and  having"  a  remarkable  resistance  to  fatigue. 

Write  us  for  prices  and  particulars 

The  Electric  Steel  &  Metals  Co.,  Ltd. 

Welland,  Ontario 


Taylor  Portable  Steel  Derrick 


Showing  Chain  Attachments 


Tested  to  Lift  1,900  lbs. 
Constructed  of  Malleable 
Iron  and  Steel.  Total  weight 
197  lbs.  Weight  of  base 
88  lbs.  Weight  of  beam 
109  lbs.  Reach  3  ft.  4  in. 
Beam  swings  a  complete 
circle. 


Handling  Baled  Hay 


Time  and  Labor  Saver. 
Easily  Transferred.  For 
Hoisting  Building  Mater- 
ials, Unloading  Cars,  Radia- 
tors, Stone  and  Marble 
Work. 


Attaching  Beam  to  Base 


AIKENHEAD   HARDWARE  LIMITED 


17  Temperance  St.,  TORONTO,  Can. 


SAFETY  FIRST 

being  interpreted  means 

Associated  Automatic  Sprinklers 


and  spells 

Conservation  of  LIFE,  PROPERTY  and  CASH 

Automatic  Sprinkler  Protection  provides  Practical  Immunity  from 
Fire  Loss  and  a  Saving  on  Insurance  Premiums  of  40  to  60%, 

Our  address  is 

Head  Office :  297  Campbell  Ave.,  Toronto 
Quebec  Office  :  707  New  Birks  BIdg.,  Montreal 


THE    CONTRACT  RECORD 


77 


The  HAMILTON  BRIDGE  WORKS  Co 


HAMILTON,  CANADA 


Limited 


FOR  STEAM  RAILWAYS, 

ELECTRIC  RAILWAYS 

HIGH  WAYS.   ETC.,  ETC. 


STEEL  BRIDGES 

AND  BUILDINGS 


FOR  FACTORIES,  OFFICES,  WAREHOUSES 
POWER  STATIONS,  MILL  BUILDINGS 
OR  ANY  OTHER  PURPOSES 


ANNUAL  CAPACITY  36,000  TONS,  Shop  "A"  18,000  Tons,  Shop  "B"  6,000  Tons,  Shop  "C"  12,000  Tons 

STEEL  BRIDGES  AND  BUILDINGS 


World's 
Largest 
Chimney 

Radial  Brick  chim- 
neys are  the  only 
type  that  will  not 
deteriorate  from  the 
effects  of  gases  and 
erosion. 

HEINICKE 
CHIMNEYS 

will  be  found  proving 
their  superiority  to 
over  4,000  users  in 
every  part  of  the 
country.  The  day 
of  common  brick  and 
metal  stacks  is  gone 
— if  you  are  building 
a  chimney  make  it  a 
HEINICKE 

Write  for  cnfafogue 

H.  R.  HEINICKE,  INC.   New  York,  U.  S.  A. 

Representatives  for  Canada: 
Dartnell    Ltd.,  Montreal,  Que. 


460  feet  x  8  feel  2  in. 


We  have  unequalled  facilities 
for  making  prompt  ship- 
ments and  can  guar- 
antee deliveries 
to  date. 

Our  line  of  bricks  comprises 

RED  PRESSED  BRICK 
RED  WIRE-CUT  BRICK 
RED  RUFFESTRY  BRICK 
FLASHED  PRESSED  BRICK 
FUSED  PRESSED  BRICK 

Write  us  for  Samples  and  Prices 

Russell  Shale  Bricks,  Ltd. 

RUSSELL,  ONT. 


4  *-: ::^^;^^Srh 


A  Scientific  Pavement 

must  be 

Durable  and  Non-Abrasive. 
Non-Absorbent  and  nearly  Noiseless. 
Unaffected  by  extremes  of  Temperature 
Sitflitly  and  Sanitary  . 
Easily  Repaired  and  easil)  Cleaned. 


.5  0/o»4 
/Wo'  »>* 


These  rvQuir ttlltntf  tn  Bid  Hy 

Asphalt  Block  Pavements 

Send  for  PtSXllnllUl  l.llct.ittiic. 


The  Ontario  Asphalt  Block  Company,  Limited 


Windsor,  Ont. 
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<Sh  coating 


BELL  AND  SPIGOT 
STEEL  PIPE 

COATED  AND  WRAPPED 


Made  in  sizes  from  2"  to  10"  inside 
diameter  with  different  thicknesses 
for  varying  pressures. 


PAGE-HERSEY 
Iron,  Tube  &  Lead  Co.,  Limited 

TORONTO,  ONT. 


ELEVATED 


STEEL  TANKS 


Three  Rivers,  Quebec 
Wayaitamack  Pulp  and  Paper 
Co.,  Ltd. 

50.000  gallons.  149  feet  to  top 
120,000      "         100  feet  to  top 


Hemispherical  and 
Segmental  Bottoms 

Manufactured  at 

Pittsburgh,  Pa. 

Erected  Anywhere 

We  have  special 
designs  for  Mun- 
icipal, Railway 
and  I ndustrial  ser- 
vice. 

Catalogue  No.  15 
sent  upon  request. 


Pittsburgh-Des  Moines  Steel  Co. 

Pittsburgh.  Pa.  New  York  City  Dallns,  Texas 

915  Curry  Blder.  42  Church  St.  Praetorian  Bldg. 

San  Francisco,  Cal.,  Monadnock  Bldg. 
Canadian  Representatives :  F.H.  Hopkins  &  Co.,  Montreal,  Que. 

Des  Moines  Bridge  and  Iron  Co. 

Des  Moines,  Iowa,  938  Tuttle  Street. 


The  BROWNHOIST  Locomotive  Crane 

with  BROWNHOIST  Patented  Grab  Bucket 

handles  material  rapidly 


Operated  by  one  man,  this  crane  with  are  built  for  hard  and  continuous  service 
bucket  handles  coal,  ore,  crushed  stone,  — thereby  saving  the  owner  costly  de- 
sand  ravel,  etc.,  60  to  120  tons  per  hour,  lays  and  repairs  due  to  frequent  break- 
from  and  to  cars,  wagons,  bins  and  stock  downs.     Ask  the  owners  —  they  will  tell 

pile.     And  Brownhoist  Locomotive  Cranes  you. 

Write  for  catalog  K  which  shows  how  and  where  this  crane  and  bucket  are  being  used. 

THE  BROWN  HOISTING  MACHINERY  CO.,        CLEVELAND,  OHIO 

Canadian  Office,  145  St.  James  Street,  MONTREAL 
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Structural  Steel  Work  of  Every  Description 


Toronto  Plant 


Fabricated  and  Erected  by 

Toronto  Structural 
Steel  Company,  Limited 

Annual  Capacity— 20,000  Tons 

Ask  for  list  of  material  on 
hand  for  immediate  delivery 

Sales  Offices— Atlantic  Ave.,  TORONTO 

—  Works  at  — 
TORONTO.  ONT.  WESTON.  ONT. 


Weston  Plant 


STRUCTURAL  STEEL 
FOR  QUICK  DELIVERY 

We  carry  in  stock  at  Montreal,  8,000  tons  of  Structural 
Shapes  and  are  in  a  position  to  make  quick  ship- 
ment of  either  plain  or  riveted  material  for 

Bridges,  Roof  Trusses,  Columns,  Girders, 
Beams,    Towers  and   Tanks,  Penstock. 

Estimates  furnished  promptly,  Capacity  18,000Tons  Annually. 

Structural  Steel  Co.,  Ltd. 

Main  Office  and  Works,  Montreal 


VANCOUVER  WOOD  PIPE 

&  TANK  CO.,  LTD. 

(Formerly  Municipal  Construction  Co.,  Ltd.) 


Contractors  for  Waterworks  Construction, 
Manufacturers  of  Wire-Wound  Wood  Pipe,  Continuous  Stave 
Pipe,  Tanks.  Silos,  Steam  Casing. 

See  our  new  patented  Wood  I'ipc  Coupllna    Positively  LEAK  I'ROOK. 


319  Pender  St. 


VANCOUVER,  B.C. 


Sales  Offices 
Welland  -  Ontario 

Cobalt  -  Ontario 

7  Bank  Street  Chambers 

Ottawa 
417  New  Birks  Building 
Montreal 


Br™LclZZu    STANDARD  STEEL 

Always  in         CONSTRUCTION  CO. 


Reinforcing  Bar. 

"Self-Sentering" 

Corrugated 
Sheeting 

Send  for  Stock  List 


LIMITED 
WELLAND       -  CANADA 

Manufacture  its  and  Erectors 

Steel  Buildings  and  Bridges 


"AMERICAN" 

ENAMELED  BRICK 

used  for  prominent  and  representative  buildings  of  every 
character. 

Their  INDIVIDUALITY,  DISTINCTIVENESS 
and  BEAUTY  make  them  especially  adaptable  for  ex- 
terior use. 

Write  for  information. 

AMERICAN  ENAMELED  BRICK  &  TILE  COMPANY 

1182  Broadway,  New  York. 


Jamrs  TmoMhon,  Preaident. 


J.  G.  Allan,  Vico-l*r*sidcni 


J  ahks  A.   Thomson,  SacreU-ry. 


the  CARTSHORE-THOMSON  PIPE  &  FOUNDRY  CO. 


LIMITED 


Manufacturers 


CAST  IRON  PIPE 


Flexible  and  Flange  Pipe 
Special  Castings  and  all  kinds 

r  ;  inrhm  to  (So  inrhra  diamrtrr 

of  Waterworks  Supplies.  for  Water,  Gas    Culver'  and  Sewer 

MAMII    TON.  ONJT 
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Civil 

Contractors 

Electrical 
Mechanical 

Directory  of 

Engineers 

Special 
Interests 

Chipman  &  Power 

Civil  Engineers 

TORONTO  WINNIPEG 

Willis  Chipman.     l-»o    H.  Power 


BOWMAN  &  CONNOR 

iVI  u  n  iei  pal  &  Structural  Engineers 
HAVE  REMOVED  TO 

16  King  St.  W.,  Toronto 


R.  S.  &  W.  S.  LEA 

Consulting  Engineers 

Water  Supply  and  Purification,  Sewerage  and 
Sewage  Disposal,  Water  Power  Development. 
Tel.  Long  Distance  Uptown  6740-11 
New  Birks  Building,  MONTREAL 


H.  Grattan  Tyrrell,  c.e. 

Consulting  Engineer,  Chicago,  111. 

Designer  and  Engineer  for  Bridges,  Build- 
ing Frames  and  Other  Structures. 
Industrial  Plants  Designed,  Improved  and 
Remodeled.    Report*  and  Appraisals. 
Special  Attention  to  the  Selection  of 
Economic  Types, 

Author  of  History  of  Bridpe  Engineering 
A  ', -tic  Bridge  Design;  Concrete  Bridges 
and  Culverts;  Moveable  Bridges  and  Dams: 
Mill  Building  Construction  (1900);  Mill 
Buildings  11910);  Engineering  of  Shops  and 
Factories. 

Member  of  The  Western  Society  of  Engin- 
eers; The  Society  for  the  Promotion  of 
Engineering  Education, Etc.,  Etc. 


E.G. M.  CAPE  &  CO. 

LIMITED 
Engineers  and  Contractors 

General  Building  Construction 

Montreal,  P. Q.  St.  John,  N.B. 


Power  &  Son, 

Architects  and  Building  Surveyors 

Merchants  Bank  Chambers, 

Kingston,  Canada 


The  John  Gait 
Engineering  Co.  Ltd. 

Consulting,  Civil  and 
Sanitary  Engineers 

General  Municipal  Engineering 

(  Waterworks,  Sewerage 
Specialties:  1        ,  T_,        .     ,  .  ,  . 

I  and  Electric  Lighting 

Winnipeg    Calgary  Vancouver 

John  Haddin  E.  L.  Miles 


Telephone  Main  2734 

S.  W.  HAMILTON,  B.Sc,  McGill 

Consulting  Engineer  &  Gen.  Contractor 

Reinforced  Concrete,  Water  Works,  Sewers 
Water  Powers,  Structural  Steel,  Bridges, 
Buildings,  &c,  &c. 
226  Coristine  Bldg.  MONTREAL 


Robert  W.  Hunt, 

President 
Thos.  C.  Irving,  Jr. 
Vice  Pres. 


Jas.   W.  Moffat, 
Secretary 
Chas.  C.  Whittier, 
Ireas.  &  Man. 


Robert  W.  Hunt  &  Co. 

Limited 

Bureau  of  Inspection 
Tests  and  Consultation 

Head  Office  and  Laboratories 
it(i5    McGill    Bldg.       -       Montreal,  Que. 
Brandies 

Traders    Bank    Building,    Toronto,  Ont. 

Standard  Bank  Building,  Vancouver 

Norfolk  House,  Laurence  Pountney  Hill, 
London,  E.C. 


<D'ietrich> 

Contracting  Engineers 
300  Read  Bldg.  MONTREAL 

Specialists  in  Underground  Piping 

Underground  Conduit  Construction 


REID  &  BROWN 

Manufacturers  of 
GARBAGE  AND  REFUSE  INCINERATORS 
Steel   Beams,   Channels,  Angles, 
Plates,  Column  Sections,  etc., 
Always  in  Stock 

Phone  Office    and    Works : 

Main  904-905         62   Esplanade   E.,  Toronto. 


Anglins  Limited 

GENERAL  CONTRACTORS 


65  Victoria  St. 
MONTREAL 


507  Lumsden  Bldg. 
TORONTO 


GEO.  K.  McDOUGALL 

Consulting  Engineer 

Electric  and  hydraulic  power  stations,  high 
voltage  transmission  lines,  industrial  electrical 
installations,  reports,  specifications,  tests,  etc. 


POWER  BLDG. 


MONTREAL 


H.B.  Pullar,  Assoc.  Am.  Soc.  C.E. 
T.C.  Ford,  Cb.  E.,  A.  M. 

H.  B.  PULLAR  CO. 

ENGINEERING  CHEMISTS 
Pavements,  Roads,  Waterproofings,  Floors, 
Sidewalks,  Tars,  Asphalts,  Bitumens,  Oils, 
Paints,  Bituminous  Specialties. 
A  new  plan  for  Efficient  Road  and  Paving  Inspection 
378  Woodward  Ave.,  DETROIT,  MICH. 


STEEL  &  RADIATION  LIMITED 

Products  all    Made   in  Canada 


Toronto, 
Ont. 


Steelcrete 

Concrete 

Reinforcing 


Steelcrete 

Metal 

Lath 


Montreal, 
Que. 


Steelcrete 

Steel 

Lockers 


Crushed 
Stone 
Roman 

Building 
Stone 


TamcC 
c 
o 


Milton 
Pressed 

Bricks 
Get  Our 
Prices. 


T.  A.  MORRISON  &  CO. 

204  St.  James  St.,  MONTREAL 


MARKS.  COPYRIGHTS  &f)FSyS 


STANLEY  LIGHTFOOT 

REG'  D  PATENT  SOLICITOR  AND  ATTORNEY 

LUMSDEN  BLDG.(M5-yo"0E  E  )  TORONTO. 
NEW  BOOKLET  OF  COMPLETE  INFORMATION  FREE 

mint, on  tm.»  RAPen)  M.  3713 


H.  J.  Griswold 


B.  W.  Seton 


Dominion  Engineering 
&  Inspection  Co. 

Inspecting  and  Consulting  Engineers 
Head  Office  and  Laboratories 
318  Lagauchetiere  St.  West, 
MONTREAL 

Toronto  Branch,  24  Adelaide  St.  E. 

Cement  Testing  and  Reinforced 
Concrete  Inspection. 

Mill,  Shop  and  Field 
Inspection  of  Steel  Structures  and 
Bridges. 

Tests  and  Inspection 
of  Iron  and  Steel  Pipe  etc. 
Expert  Examinations  &  Reports. 

Represented  at  New   York,  Plttsbursh, 
and  Chicago ;  Glasgow,  London, 
Liege  and  Essen. 
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Neptune  Meter  Co. 

Manufacturers  of  the  well-known 


TRIDENT 

Frost-Proof 
Water 
Meters 

Write  for  Catalogue 


Main  Office      -      90  West  Street 
New  York  City 


The  Maritime  Bridge 

Company,  Limited 

Successors  to 

Wm.  P.  McNeil  &  Company,  Limited 

Manufacturer*  of 

Bridges    Steel  Buildings 
Roof  Trusses  Turntables 
Towers    Girders  and 
Structural  Steel  Work 

of  all  kinds 

Estimate*  Furnished  Promptly 
Large  Tonnage  of  Plates,  Shapes  and  Bars  in  Stock 

Office  and  Plant,    NeW  GlaSgOW,  N.  S. 


TThe  Canadian  Bridge 
1  Company,  Limited 

WALKER  VILLE,  ONTARIO 
Manufacturers  of 

Steel  Buildings 
Roof  Trusses 

Railway  »»d  HigHwa^y 
Bridges 

Locomotive  Turn  Tables  and  Structural  Steel  and 
Iron  Work  of  all  descriptions. 
Estimates  furnished  on 
application. 


McGregor  &  Mclntyre 

Limited 

Toronto,  Canada 


OUR  NEW  OFFICE  AND   WORKS:    1  1 39  SHAW  STREET 
Main  Structural  Shop:    130  ft.  I  400  ft. 

Ares  of  Grounds  :    Ten  Acres 

Capacity:    18.000  Tons  Annually 

We  build  and  erect  all  kinds  of  Structural  Steel  Work 
Roof  Trusses,  Bank  and  Office  Railings,  Stair 
Work,  Elevator  Grilles,  f  ire  l%scapes,  etc. 

Oyer  5,000  Ton*  in  Stock  of 

Beams.    Column   Sections,   AngJes,  lees,   Plates,  liars. 
Checkered   f  loor  Plates,  etc. 

TELEPHONES ! 
Office  and  Works:  Hiltcreit  1  6  1  4- 1  fl  1  5  1  ti  1 1 
PriTSte  eschaniie  connecliny  all  departments. 
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No.  228 
Slze:-32  x  44  Inches. 


"Buffalo" 

FORGES,  BLOWERS, 
DRILLS 


No.  681-E    Size:-38  x  42  inches 
"Swing-Over"  Hood  for  auto 
repair  work. 


The  Standard  by  which  others  are  judged. 

All  "Buffalo''  Tools  combine  strength,  capacity, 
small  floor  space  requirements,  low  power  consump- 
tion and  flexibility  to  the  greatest  possible  extent. 
"Buffalo"  design  and  construction  are  leaders  to-day 
and  have  been  since  the  inception  of  the  business. 
Each  tool  is  the  best  for  its  particular  service.  Elec- 
trically operated  blowers,  drills  and  forges.  All  sizes 
for  all  classes  of  work.  The  only  efficient  variable 
speed  electric  motor  on  the  market.  Do  your  work  the 
modern  way.  Electricity  costs  less  and  always  re- 
sponds. 

Our  catalog  No.  179-12  covers  the  complete  line.  Every  machine  is  illustrated 
and  described  in  detail.  It  you  can  use  a  copy  write  for  it. 

Canadian  Buffalo  Forge  Company,  Limited 

St.  John,  Montreal,  Toronto,  BERLIN,  Winnipeg,  Vancouver 


No.  124-CE  Capacity, 
1/i  inch  holes  with  h 
H.  P.  motor.  Gear 
guard  furnished. 


TANKS 

for 

Pulp  and  Paper  Mills 

Chemical  Works 
Oil    Refineries,  Etc. 

We  also  build 

Steel  Structures 

to  support  them. 

Write  us  Jor  quotations 

MacKinnon,  Holmes 
&  Company  Limited 

SHEKBROOKE,  QUE. 
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THE  above  plan  shows  the  central  portion  of  the  City  of  Montreal.  Q  Black  dots  represent  locations  of 
important  buildings  wired  with  Northern  Electric  "ADANAC"  or  "HIGRADE"  wire.  QThe  heavy- 
black  lines  indicate  the  Montreal  underground  system  of  the  Bell  Telephone  Company  of  Canada,  in  all 
of  which  is  used  Northern  Electric  Lead -covered  Telephone  Cable.  (\  The  dots  shown  do  not  by  any  means 
represent  all  of  the  Northern  Electric  installations,  as  enormous  quantities  of  our  wire  have  been  sold  to 
contractors  for  buildings  we  have  not  indicated  here.  Q  Some  of  the  important  installations  are  as  follows: — 


Transportation  Building 
Dominion  Express  Building 
Bank  of  B.N.A.  (Head  Office) 
Ritz  Carlton  Hotel 
Birks  Building 

Royal  Trust  Company  Building 
McGill  University — 

Medical  and  Engineering  Bldgs 
Syndicate  Building 


Art  Gallery 

Harbor  Elevators,  Nos.  1  and  2 
G.T.R.  Elevator,  Windmill  Point 
Canadian  Rubber  Company 
Canadian  Vickcrs  Limited 
C.P.R.— 

Windsor  Station  and  Train  Sheds 
Place  Vigcr  Hotel  and  Station 


Scroggie  Building 
Jacobs  Building 
Goodwins  Limited 
Imperial  Theatre 
Princess  Theatre 
Lindsay  Building 
Post  Office- 
Head  Office,  St.  James  St 
Two  Uptown  Offices 

G.T.R.  Point  St.  Charles  Shops 
Montreal  City  Filtration  Plant 
Montreal  Water  &  Power  Co. 


Canada  Cement  Co. 
St.  Lawrence  Sugar  Refinery    Reford  Building 
Canadian  Sugar  Refinery  St.  George's  R.C.  Church 

Bclding,  Pau'.  Corticclli  Co.      Park  Lafontaine 

Dominion  Box  Co.  C.P.R.  Angus  Shops  Dominion  Glass  Company 

Alaska  Feather  and  Down  Co.  W.  V.  Dawson,  St.  Urbain  St. 

As  well  as  many  of  the  largest  Apartment  Houses  in  the  City 

THE  POINT  SEEMS  OBVIOUS! 

Northern  Electric  Com  patty 

LIMITED 

HALIFAX        MONTREAL        TORONTO        WINNIPEG         REGINA  CALGARY 
EDMONTON         VANCOUVER  VICTORIA 


City  Hall  and  Annex 
Frontenac  Breweries 
Ford  Motor  Company 
All  Bell  Telephone  Exchanges 
Bordeaux  Jail 

Grey  Nunnery,  St.  Laurent 
Sommcr  Building 
Wcstmount  High  School 
United  Shoe  Machinery  Co. 
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"DOMINION  WIRE  ROPE" 

MADE  IN  CANADA 

m    We  Know  Our  Ropes  are  Good — But 

Our  Customers  Say  They 
■  Are  The  "Best" 

Stocks  Carried  In 
Montreal,  Winnipeg  and  St.  Catharines 

The  DOMINION  WIRE  ROPE  CO.,  Limited,  Montreal 

"MARION" 
Scraper-Bucket  Excavators 


Built  with  Bucket 
Capacities 
Ranging  from 
+  to  6  cubic 
yards  and  Booms 
40  to  115  ft. 
in  length. 


At  present  used 
in  Canada 
on  the 
Welland  Canal 
and 

Halifax  Harbor 
Work 


Railroad  and  Revolving  Steam  Shovels,  Dredges,  Rail- 
road Ditchers,  Log  Loaders,  Ballast  Unloaders  and  all 
kinds  of  Railway,  Contractors'  and  Mining  Supplies. 


F.  H.  HOPKINS  &  CO.,  Montreal 

Branches  :-ST.  CATHARINES,  ONT.      WINNIPEG,  MAN.      VANCOUVER,  B.  C. 
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ines  and  Air  Compressors 

Over  150  Sets  Installed  in  Canada 
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R.  HORNSBY  &  SONS 

Gas  and  Oil  Engines 

PATERSON  ENGINEERING  CO. 

Municipal  Filtration  Plan 

J.  P.  HALL  &  SONS 

Boiler  Feed  Pumps 

AVELING  &  PORTER 

Steam  Road  Rollers 

JONES  &  ATTWOOD 

Sewage  Installations 

LEYLAND  ENGINEERING  CO. 

Motor  Trucks  and  Fire  Appliances 

W.  SMITH  &  SONS 

Road  Sweepers 

S.  H.  JOHNSON  &  CO. 

Filter  Presses 
"FRAM"  Electric  Wagons 
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Refuse  Destructors 
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Gyratory 

Crusher 

of  modern  design  and  equipped  with  an  improved 

Water  Cooled  Eccentric  Bearing 

This  type  of  machine  is  made  in  many  sizes 
with  capacities  from  5  to   1000  tons  per  hour 
and  for  any  kind  of  rock. 

We  also  manufacture  a  full  line  of  crushing",  cement  making,  mining, 
hoisting,  power  rock  drilling  and  air  compressing  machinery. 

Write  for  full  particulars 

The  Jenckes  Machine  Company,  Limited 

Sherbrooke    St.  Catharines   Toronto    Montreal    Cobalt    South  Porcupine 

Halifax  Vancouver  and  Nelson 


/a 


do  electrically  the  same  high-grade  work  "American' 
Engines  do  by  steam.  They  have  the  regular  "Ameri- 
can" Frictions ;  powerful,  easy  to  operate,  cool  run- 
ning— can  be  adjusted  to  offset  wear. 

There  is  an  "American"  Electric  Hoist  to  meet 
every  hoisting  requirement — heavy  or  light,  fast  or 
slow.    They  are  made  with  from  one  to  three  drums. 
Load  is  under  absolute  control  at  all  times  and  can  be  locked  at  any  point. 

Motors  are  heavy  type,  variable  speed  and  are  capable  of  taking  large  overloads 
for  short  periods.  The  "American"  Roller  Ratchet  prevents  the  load  from  dropping 
should  the  current  suddenly  fail. 


Sold  General  Supply  Co.  of  Canada,  Ltd.,  Montreal.  Ottawa,  Toronto, 
by  Vancouver  Machinery  Lepot,  Ltd., 

Vancouver,  B.  C. 


Stuart  Machinery  Co.,  Winnipeg,  Man. 
Gorman,  Clancey  &  Grindley. 
Edmonton  and  Calgary,  Alta. 
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ftOMlNlOti 


28  "Service"  Branches 

Throughout  Canada 

Canadian  Consolidated 
Rubber  Company,  Limited 

Montreal,  P.  Q. 


Dominion 


A  New  Yearns  Resolution 

For  You 

"RESOLVED  that,  during  1915  and 
thereafter  I  will  give  preference,  in  my 
purchases  of  rubber  goods  and  all 
other  material,  to  such  as  are  made  in 
Canada" 


So  far  as  rubber  goods  are  concerned  you  run  no  risk  in 
making  this  patriotic  resolution,  as  we  manufacture  a  com- 
plete line  and  the  pri<  e,  quality  and  style  are  right. 

When  in  the  market  for  tires,  hose,  belting,  pac  king,  et<  . 
let  us  show  you  what  we  can  do. 

It  is  our  desire  to  serve  you. 


Canadian  Consolidated 
Rubber  Company,  Limited 

Montreal,  P.  Q. 

28  "Service"  Branches 

Throughout  Canada 


•I 
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Smith  Mixers 

Never  Fail 

They  turn  out  a  perfect  mix.  The  alternating  mixing 
movement  of  material  is  more  complete  and  thorough 
than  any  other,  the  material  being  mixed  from  end  to 
end  and  from  top  to  bottom  simultaneously. 


The  design  of  the    SMITH    is  mechanically  correct 
and  practically  no  repairs  are  required. 

Ask  any  user  of  a  SMITH  what  he  thinks  of  it. 

Made  in  Canada 

Mussens  Limited 


MONTREAL,  318  St.  James  Street  TORONTO,  155  WestRichmond  St.  COBALT,  Opp.  Right  of  Way  Mine 

WINNIPEG,  259-261  Stanley  Street  CALGARY,  10th  Ave.  and  3rd  St.  East  VANCOUVER,  101  Water  St. 

QUEBEC,  142  Peter  St.  HALIFAX,  78  Granville  St. 
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Not  a  Talking  Point  But  a  Fact 

Latest  Improvement  on  the 

Holman  Tappet  Rock  Drill 

Covers  the  New  Valve  Features 


Which  make  the  HOLMAN 
an  absolutely  non-freezing  ma- 
chine. 

A  test  made  in  the  Cobalt 
camp  proves  this  statement. 

The  HOLMAN  fitted  with 
new  valve,  operating  on  surface 
with  the  thermometer  registering 
35o  below  zero,  made  a  contin- 
uous run  through  fourteen  shifts 
without  a  single  stop  from  freez- 
ing,  making  a   record  drilling 


foota 


He  under 


the.' 


:se  severe  weath 


er  conditions. 


Install   1  IOLMAN  machines 
and  put  an  end  to  your  freezing 
troubles. 

The  Drill  You  Will 
Finally  Buy. 

Write  for  Catalogue  No.  51,  to  the  Sole  Canadian\Agents 

Mussens  Limited 

MONTREAL  318  St.  Jame»  Street  TORONTO,  1  55  We. t  Richmond  St.  COB  Al  T.  Opr.  RiKht  of  Way  Mine 

WINNIPEG,  259-261  Stanley  Street  CAl.GARY,  10th  Ave.  and  3rd  St.  Eatt  VANCOUVER,  101  Water  St. 

QUEBEC,  142  Peter  St.  HALIFAX,  78  Granville  St. 
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AJamaiilinc  Steel 

Hull  llOO  &  Steel  Foundries 

Air  Compressors 

Canadian  Allis-Chalmers,  Limited 
Can.  lugei»oll-Uand  Co.,  Ltd. 
Jenckes   Macninc  Company 

Architect! 

Weeks,  Arthur  L. 

Architects'  Instruments 

Stanley  Company,  W.  F. 


Architectural  Iron  Work 

Aikenhead     Architectural  Iron 
Wuiks 

Canadian  Allis  Chalmers,  Limited 
(.  anaUl  Wire  &  Iron  tioods  Co. 
Dennis  Wire  &  Iron  Works 
ItcGrcgOf  &  Mclntyre 
Meadows  Co.,  Geo.  II. 
Steel  4  Radiation  Limited 

Architectural  Metal  Works 
Feather  &  Koadhousc 

Architectural  Terra  Cotta 

Northwestern  Terra-Cotta  Co. 
Toronto  Plate  Glass  lmp'tg  Co 


Ash  Hoists 

C.illis  &  C.eoghegan 
Herbert  Morris  Crane    &  Hoist 
Company 


Asphalt 

Asphalt  &  Supply  Company 
Aitec  Oil  Asphalt  Company 


Belting 

Can.  Consolidated  Rubber  Co. 
Dominion  Melting  Company 
Goodyear  Tire  &  Rubber  Co. 


Blast  Hole  Drills 
Armstrong   Manufacturing  Co. 
Hopkins  &  Co.,  F.  H. 


Blowers 

Canadian  Buffalo  Forge  Co. 
Canadian  Sirocco  Company 
Can.  Ingersoll-Rand  Co.,  Ltd. 
Sheldons  Limited 
Sturtevant  Co.  of  Can.,  Ltd.,  II.  F. 


Boilers 

Canadian  Allis-Chalmers,  Ltd. 

Realty  &  Sons,  M. 

Roving  Company  of  Canada 

Inglis  Company,  John 

Jenckes  Machine  Company 

I  .eonard  &  Sons,  E. 

Marsh  &  Henthorn 

McDougall  Caledonian  Iron  Wks. 

Mu««ens  Limited 

Rock  &.  Power  Machinery 

Boxes-Junction 
Standard  Underground  Cable  Co 
of  Canada  Limited 


Brick 

American  Ename.ied  Rrick  Co 
Rradford  Passed  Rrick  Co. 
narhour  Rrick  Company 
nydranlic  P"!s  Rrick  Co. 
National  Rnilders"  Supply  & 

F.nam^l  Concete  Rrick  Co. 
Nort'i-Western  Terra  Cotta  Co. 
Russel  S'^ale  Bricks 
York  Sandstone  Brick  Co. 


Buck  Coating 

Wudswoitn  llowland  Co. 

Brick  Dryers 

Ueclllell  Limited 
Canadian  Buiialo  Forge  Co. 
Canadian  Sirocco  Company 
Sheldons  Limited 

Brick  Machinery  and  Supplies 
Bechtcls  Limited 
Ciossley  Macliine  Company 
Sheldons  Limited 
Sutclille,  Speakman  &  Co. 


Bridges  (Steel) 
Canadian  Allis-Chalmers,  Ltd. 
Canadian  Bridge  Company 
Chicago  Bridge  &  Iron  Works 
DesMoiues  Bridge  &  Iron  Co. 
Dickson  Bridge  Works 
Dominion  Bridge  Company 
Hamilton   Bridge  Works  Co. 
Mackinnon-Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
National   Bridge  Company 
Pittsburgh- HesMoines  Steel  Co. 
Sarnia   Bridge  Company 
Structural  Steel  Company 
Standard  Steel  Construction  Co. 


Buckets 

American  Hoist  &  Derrick  Co. 
Beatty  &  Sons,  M. 
Browning  Company 
Hopkins  &  Co.,  F.  H. 
I.ecky  &  Collis 

Manitoba  Bridge  &  Iron  Works 
Mills  Bros. 

Radigan  Company,  John 
Sudbury  Construction  &  Mach- 
inery Company 
Thew  Shovel  Company 


Builders'  Hardware 

Aikenhead  Hardware  Limited 
Can.  Yale  *r  Towne,  Limited 
Richards-Wilcox  Canadian  Co. 

Cable 

Canada  Wire  &  Cable  Company 
Pominion  Wire  Rope  Co.,  Ltd. 
Northern  F.lectric  Company 
Standard  Underground  Cable  Co 
of  Canada,  Limited 


Casements 

Hope  &  Sons,  Henry 
Trussed  Concrete  Steel  Co 


Cement 

Rritnell  &  Company 
Rremner,  Alex. 
McNally  &  Co.,  W. 
Morrison  Si  Co.,  T.  A. 
Ontario   Lime   Co.,  Ltd 
Smyth  &  Ryan 

Cement  Coating 

Wadsworth  Howland  Co 

Cement  Mill  Machinery 

Hull  Tron  &  Steel  Foundries 
Jenckes  Machine  Company 
Sutcliffe,  Speakman  &  Co 

Cement  Tools 

Abram  Cement  Tool  Co. 

Cement  Guns 
Cement  Gun  Company 

Chain 

McKinnon  Chain  Company 
Woodhouse  Chain  Works 


Chain  Blocks 

Can.  Yale  &  Towne  Limited 
Morris  Crane  &  Hoist  Co.,  Her- 
bert 


Chimneys  (Reinforced  Concrete) 
Laurie  Company,  E. 


Coal  Chutes 

Manitoba  Bridge  &  Iron  Works 


Coal  Handling  Apparatus 

American  Hoist  &  Derrick  Co. 
Beatty  &  Sons,  M. 
Browning  Company 
Brown  Hoisting  Machinery  Co. 


Concrete  Form  Clamps 

Railway  Contractors  Supply  Co. 


Concrete  Mixers  and  Appliances 

Badger  Concrete  Mixer  Co. 
Canadian   Allis-Chalmers,  Ltd. 
Goold,  Shapley  &  Muir  Co. 
Hopkins  &  Co.,  F.  H. 
Jaeger  Machine  Company 
Lecky  &  Collis 

London  Concrete  Machinery  Co. 

Marsh  Capron  Company 

Mills  Bros. 

Mussens  Limited 

Rock  &  Power  Machinery 

Sutcliffe,  Speakman  &  Co. 


Contractors 

Anglins  Limited 

Dietrich  Limited 

Eastern  Pipe  Construction  Co. 

Wells  &  Gray 


Contractors'  Plant  &  Supplies 

American  Hoist  &  Derrick  Co. 
Badger  Concrete  Mixer  Co. 
Beatty  &  Sons,  M. 
Browning  Company 
Canadian    Allis-Chalmers,  Ltd. 
Can.  Billings  &  Spencer 
Canadian  Locomotive  Company 
Central  Locomotive  &  Car  Works 
Dake  Engine  Company 
Dominion  Lime  Company 
Goodwin,  Barsby  &  Co. 
Hamilton  Mfg.  Co.,  Wm. 
Hepburn  &  Co.,  J.  T. 
Honig  &  Mock 
Jaeger  Macliine  Company 
Jenckes  Machine  Company 
Lecky  &  Collis 
Marsh  &  Henthorn 
McKinnon  Chain  Company 
Mills  Bros. 

Morris  Macliine  Works 
Montreal  Locomotive  Works 
Mussens  Limited 
Radigan  Company,  John 
Railway  Contractors  Supply  Co. 
Royce  Limited 

Scliell  Foundry  &  Machine  Co. 
Stinson-Reeb  Builders'  Supply  Co. 
Sudbury    Construction    &  Mach- 
inery Company 


Conduits 

Can.  H.  W.  Johns-Manville  Co. 
Conduits  Co.,  Ltd. 
Orpen  Conduit  Co.,  Ltd. 
Ric-wiL    Underground  Pipe 
Covering  Company 


Contractors'  Flare  Lights 

Sudbury  Construction    &  Mach 
inery  Company 


Conveying  Machinery 
Goodwin,  Barsby  &  Co. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F 
Sutcliffe,  Speakman  &  Co. 


Core  Drills 
Can.  Ingersoll-Rand  Co.,  Ltd. 


Corrugated  Iron 

Can.  H.  W.  Johns-Manvills  Co. 

Metallic  Rooting  Co. 

Pedlar  People  Limited 

Sarnia  Metal  Products  Company 


Crank  Shafts 

Canadian  Billings  &  Spencer 

Cranes,  Travelling  and  Locomotive 

American  Hoist  &  Derrick  Co. 

Beatty  &  Sons,  M. 
Bi owning  Company 
Biown  Hoisting  Machinery  Co. 
Hopkins  &  Co.,  F.  II. 
Morris  Crane  &  Hoist  Co.,  Her 

bert 

Northern  Crane  Works 
Rock  &  Power  Machinery,  Ltd. 
Roelofson  Elevator  Works 
'  Royce  Limited 


Creosote  Stains 

Cabot,  Inc.,  Samuel 

Crushed  Stone  and  Granite 

Hagersville  Contracting  Co. 
Ontario   Lime  Co.,  Ltd. 
Rogers  Supply  Company 
Smyth  &  Ryan 


Crushers  (Stone  and  Rock) 
Canadian   Allis-Chalmers,  Ltd. 
Goodwin,  Barsby  &  Co. 
Hamilton  Mfg.  Co.,  Win. 
Jenckes  Macliine  Co. 
Lecky  &  Collis 

London  Concrete  Machinery  Co 
Mussens  Limited 
Rock  &  Power  Machinery 
Sutcliffe,  Speakman  &  Co. 

Culverts 

Pedlar  People 

Sarnia  Metal  Products  Company 


Cupolas  (Foundry) 

Northern  Crane  Works 


Derricks  and  Derrick  Fittings 
Aikenhead  Hardware  Limited 
American  Hoist  &  Derrick  Co 
Beatty  &  Sons,  M. 
Hepburn,  John  T. 
Hopkins  &  Co.,  F.  H. 


Dredges 

Beatty  &  Sons,  M. 
Browning  Company 
Canadian  Equipment  Co 
Hopkins  &  Co.,  F.  II. 
Morris  Machine  Works 


Dredging  Chain 

McKinnon  Chain  Company 
Woodhouse  Chain  Works 


Drills 

Canadian   Allis-Chalmers,  Ltd 
Canadian    Buffalo    Forge  Co. 
Canadian-  Ingersoll-Rand  Co. 
Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 

Drill  Steel  Sharpeners 

Canadian   Ingersoll-Rand  Co 
(Continued  on  page  12) 
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MADE  IN 

CANADA 

Water  Turbines 
Centrifugal  Pumps 

Patronize  Home  Industry  and  let 
us  Quote  on  Your  Requirements 

Boving  &  Co.  of  Canada 

Limited 


94  Grafton  Ave 
Moose  Jaw,  Sask. 


Head  Office        London  BIdgs. 
164  Bay  St.       Vancouver,  B.  C. 
TORONTO 

Factory,  Lindsay,  Ontario 
Mexico  City      Wellington     Cairo     London,  Eng.     Tokyo     Johannesburg     Rio  De  Janeiro 


Luxfer  Means  Daylight 

Both  Literally  and  Practically 

Translate  "Luxfer"  into  simple  English  and  it  means 
to  throw  daylight. 

Install  "Luxfer"  in  any  dark  building  where  daylight 
is  wanted  and  you  get  daylight  thrown  where  you  want 
lots  of  it  every  day  and  all  day  long  without  any  cost 
after  the  initial  outlay. 

The  Luxfer  Prism  was  the  first  and  best  prism  on  the 
market  and  despite  its  competitors  who  have  come  and 
gone  "  Luxfer"  is  still  supreme. 

Always  specify  Luxfer  and  you  will  always  get  daylight. 

Luxfer  Prism  Company,  Limited 

100  King  Street  West,  Toronto 


s 
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CAM 
RECORDERS 

For  recording  the  quantity  of 
water  or  sewage  flowing  over 
a  sill  or  through  a  notch.  A 
strong,  reliable  instrument,  not 
liable  to  derangement,  and  of 
the  best  manufacture  and  finish. 
Easily  installed  because  no  ela- 
borate levelling  is  required. 

Send  for  Book  No.  6 

which  contains  fullest  informa- 
tion about  all  classes  of  Water 
Level  Apparatus. 

GENT  &  CO.,  Ltd. 

Leicester,  England 


KERR 

Gate  Valves 


and 


Fire  Hydrants 


u 


MADE  IN  CANADA 


-  -      ■  -■ .. . 


This  Plant  is  devoted  entirely  to  the  manufacture 
of  Valves  and  Hydrants  of  approved  quality  and 
design. 

Now  is  the  Time 

to  show  your  patriotism,  and  prove  to  yourself  and 
others  that  KERR  valves  and  hydrants  are  equal 
in  quality  and  workmanship,  to  any  made  elsewhere. 

Break  the  Habit 

of  buying  foreign  made  valves  and  hydrants,  and 
get  acquainted  with  our  goods,  which  you  have 
perhaps  imagined  were  not  quite  equal  to  the  for- 
eign made  article. 

Remember 

that  every  dollar  spent  in  Canada  for  Canadian  made 
goods,  is  a  contribution  towards  renewal  of  prosperous 
times,  and  the  support  of  Canadian  workmen  and  institu- 
tions. 

When  you  spend  the  dollar  with  us  you  get  full  value 
in  return. 

Write  for  our  Catalogue  No.  5. 

The  Kerr  Engine  Co.,  Limited 

WALKERVILLE,  ONTARIO 
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NO. 


REMEMBER  ITS  WATER  PKOOF 

SX.  I.  TT. 


232 


DAMP  RESISTING  PAINT 

Bonds  Plaster  to  Brickwork 
Saves  Cost  of  Furring  and  Lathing 
Insulates— Checks  Dampness 
Damp-proofs  Foundation  Walls 

The  Best  Known  and  Most  Extensively  Used  Damp-Proofing 

MANUFACTURED  IN  CANADA  BY 

"R.I.W."  DAMP  RESISTING  PAINT  CO. 

(Toch  Bros.    Est.  18481 

Office    202  Mail  Bldg.,  TORONTO.  Factory- OAKVILLE,  ONT. 

-DISTRIBUTORS- 

Western  Taint  Co..  WINNIPEG. 
Can.  Equipment  &  Supply  Co.,  Limited,  CALGARY  &  EDMONTON 


Black  Building  Supply  Co..  Limited.  TORONTO. 
Dartnell.  Limited.  MONTREAL. 


Made  in  Canada 


Heating  and  Ventilating 
Apparatus 


Typical  arrangement  for  School  Mouse  Ileatina 
and  Ventilating  S>*tcm. 


I.>y  virtue  of  their  many  successful  performances  in  Schools 
— Office  Buildings — Factory  and  Public  Buildings;  warrant 
the  serious  and  thorough  consideration  of  every  Architect. 
Engineer  and  Contractor  contemplating  the  specification  or  installation  of  kindred  equipment — 

Sirocco  Systems  have  so  many  times  done  even  more  than  was  required  of  them  that  the  neglect  to 
investigate  the  possibilities  of  Sirocco  for  your  requirements  would  be  to  waiver  the  assurance  of 
obtaining  equipment  of  highest  quality — highest  efficiency  and  general  mechanical  superiority. 

Lei  our  Engineering  Department  tender  on  your  next  require- 
ments    Quick  service  anJ  careful  attention  is  assured  inquirers. 


Sales  Engineer*  : 

A.  M.  NICH'iL       C  T.  MnltHK 
801  M  'iiii  niilif.    U  Victoria  Btreal 
Montreal  Toiontn 


(   W  MM  AS    (*S*  r  't'CCV  («^I1\\n 


VVIM)S(  ill  .     (IM  ARIO. 


Sales  Engineers] 

W.  I».  KDDY        S.  s.  CLAHKE 
801  'Irlbnno  Hldff.      HUV.'ml  >u.<t 
Winnipeg  Calgary 


IO 
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TOOL  ROOM  PARTITIONS 
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Machinery  Guards 
Window  Guards 

and 

Wire  Work  of 
Every  Description 

Wire  Rope 

Rope  Fittings 

Manufactured  by 


The  B.  Greening  Wire  Company,  Limited 


HAMILTON,  ONT. 


MONTREAL,  QUE. 


raNGBONEOTLMI 

Lime  in  Hard  Wall  Plaster 

The  series  of  tests  which  led  to  the  determination  that  all  Herringbone  Lath  should  hereafter  be 
made  from  copper  alloy  showed  also  that  there  was  a  wide  variation  in  the  rate  of  corrosion  of  the 
different  brands  of  hard  wall  plaster.  When  these  plasters  were  arranged  in  a  table  in  the  order  of 
their  corrosiveness,  the  most  vigorous  at  the  top,  it  was  found  that  they  were  also  arranged  inversely 
in  the  order  indicated  by  their  content  of  hydrated  lime,  the  plaster  containing  the  least  lime  at  the 
bottom. 

That  hydrated  lime  in  hard  wall  plaster  retards  the  corrosion  of  metal  lath,  cannot  be  doubted. 
Fifteen  tests  on  plain  steel  with  a  plaster  containing  no  lime  showed  an  average  rate  of  corrosion 
four  and  a  quarter  times  as  great  as  that  shown  by  a  plaster  containing  seven  per  cent.  lime.  On 
copper  alloy  the  rates  of  corrosion  were  both  smaller  and  the  effect  of  the  lime  was  further  increased. 
The  combination  of  copper  alloy  and  a  plaster  containing  seven  per  cent,  lime  showed  a  rate  of  cor- 
only  one-fifteenth  as  great  as  that  shown  by  plain  steel  with  unmixed  hard  wall  plaster. 

Ask  for  the  booklet  "Why  Copper  Alloy?" 


Clarence  W.  Noble 


General  Sales  Agent 


117  Sun  Life  Building,  Toronto 
Metal  Shingle  &  Siding  Company,  Montreal 
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Over  1200  London  Concrete 
Mixers  in  Use  in  Canada 

and  many  in  foreign  countries. 

Why  so  many?  Because  every  London 
Batch  Mixer  in  use  means  the  sales  often 
more. 

Built  in  twenty-three  different  sizes  and 
with  any  equipment.  All  steel  construc- 
tion.    Built  to  last  a  life  time. 

We  manufacture  a  complete  line  of  Con- 
crete Machinery  and  Cement  Workers' 
Tools. 

We  also  manufacture : 

Cement  Tile  Machines,  Rock  Crushers, 
Mortar   Mixers,    Concrete  Block 
Machines,  Cement  Brick  Ma- 
chines, Hoists  and  Derricks. 

We  are  the  Largest  Manufacturers 
of  Concrete  Machinery  in  Canada. 

THE  LONDON  CONCRETE  MACHINERY  CO.,  LTD. 

Head  Office  and  Factory  :    Cabell  St.  and  Kitchener  Ave.,  LONDON,  ONT. 


BRANCHES: 

Winnipeg— 565  Portage  Ave.— W.  H.  Rosevear,  Manager 
Calgary— 622  9th  Ave  West— P.  D  McLaren,  Manager. 
Toronto — 112  York  Street— G.  B.  Oland,  Manager. 
Halifax— 68  Upper  Water  Street— K.  R.  Power,  Manager. 


AGENCIES 
Vancouver— B.  C.  Equipment  Co. 
Montreal.  P.  Q.— Fosa  &  Hill  Machinery  Co. 
Port  Arthur  and  Fort  William,  Out.- Northern  Agency 

&  Equipment  Co. 
Quebec,  Que.— Mnsson  Limitee. 
Ottawa— The  General  Supply  Co..  of  Canada. 


CONTRACTORS'  LOCOMOTIVES 


IN  -  ii  gredfl  wnikmuiixhlp  ami  ilcwltrn.  xpurlul  attuiiUuii  tming  ptlltl  In  uoOUOIIiy  of  fuel  and  mnlntiMiaiicr.  fifty  yonre'  experience  M  bulldcrt, 
Duplicate  partH  curried  in  xtnek  fur  immediate  shipment.    Kuglno  built  In  ini'ot  govern  in  mil  riigulut  Ion*  of  I  he  \  arinio-  I  'rovlnccx 

CANADIAN  LOCOMOTIVE  COMPANY,  LIMITED,      KINGSTON,  ONTARIO,  CANADA 

TAYLOR  &  ARNOLD,  LTD.,  Sales  Agents.  MONTREAL  nnd  WINNIPEG 


I  i 
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Dump  Car*.  Wheels,  etc. 
ltcchtels  Limited 
Hopkins  &  Co..  F.  H. 
Manitoba  Uridge  &  Iron  Woiks 
Sheldon*  Limited 

Dump  Carts  and  Wagons 

Deere  Plow  Co..  John 

Drying  Apparatus 
Sturtcvant  Co.  of  Can.,  Ltd.,  B.  F. 

Electric  Fans 

Sturtcvant  Co.  of  Can.,  Ltd.,  B.  F. 


Electric  Air  Rock  Drills 
Canadian  Ingcrsoll-Rand  Co. 


Electric  Impulse  Clocks 

Cent  &  Company 


Electric  Steel  Castings 

Electric  Steel  &  Metals  Co. 


Electrical  Supplies 

Northern  Electric  Company 


Elevators 

Chelsea  Elevator  Company 
Turnbull  Elevator  Co. 


Enamelled  Brick 

American     Enamelled     Brick  & 
Tile  Company 


Excavators 

Beatty  &  Sons,  M. 
Brown  Hoisting  Machinery  Co. 
Canadian  Equipment  Co. 
Hopkins  &  Co.,  F.  H. 


Kxh.iust  Heads 
Canadian  ltulTalo  Forge  Co. 
Shcldous  Limited 


Engines 

Uoving  Company  of  Canada 
Canadian  HulTalo  Forge  Co. 
Canadian  Sirocco  Company 
Hopkins  &  Co.,  F.  H. 
Ingtis  Company,  John 
Tenckea  Machine  Company 
Laurie  &  Lamb 

McDougall  Caledonian  Iron  Wks. 
Mussens  Limited 
Kock  &  Power  Machinery 


Engineers  (Civil  and  Mechanical) 
Bowman  &  Connor 
Cape  Company,  E.  G.  M. 
Chipman  &  Power 
Dominion  Engineering  &  Inspec- 
tion Company 
Farmer,  John  T. 
Gait  Engineering  Co.,  John 
Lea  &  Ferguson 
Mitchell,  C.  H. 
McDougall,  Geo.  K. 
Pullar,   H.  II. 
Tyrrell,  H.  G. 


Expanded  Metal 

Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 


Fans 

Canadian  Sirocco  Company 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B. 


Fire  Hose 

Can.  Consolidated  Rubber  Co. 


Fuel  Economizers 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Filters 

American  Water  Softener  Co. 


Filtration  Plants 

verMher  Engineering  Co.,  John 


Fire  Brick 
Smyth  &  Ryan 


Fire  Escapes 

Manitoba  Bridge  &  Iron  Works 
McGregor  &  Mclntyre 


Fireproof  Doors  and  Windows 

Feather1   &  Roadhouse 
Hope  &  Sons,  Henry 
Mussens  Limited 
Pedlar  People  Limited 
Steel  &  Radiation  Limited 
Trussed  Concrete  Steel  Co. 


Fuse  (Safety  Blasting) 
Lecky  &  Collis 


Forges 

Canadian  Buffalo  Forge  Co. 
Sheldons  Limited 
Canadian  Sirocco  Company 


Gas  Engines 

Armstrong  Mfg.  Co. 
Goold,  Shapley  &  Muir  Co. 


Gasoline  Engines 

Armstrong  Mfg.  Company 
Goold,  Shapley  &  Muir  Co. 
Mills  Bros. 


Glass 

Consolidated  Glass  Company 
Excelsior  Plate  Glass  Co. 
Luxfer  Prism  Company 
Pilkington  Bros. 

Toronto  Plate  Glass  Imp't'g  Co. 


Hammer  Drills 

Canadian  Ingersoll-Rand  Co. 


High  Pressure  Pipe  Lines 
Boving  Company  of  Canada 
Pittsburgh   Valve,   Foundry  & 
Construction  Company 


Hoisting  Apparatus 

American  Hoist  &  Derrick  Co. 
Beatty  &  Sons,  M. 
Browning  Company 
Brown  Hoisting  Machinery  Co. 
Canadian    Allis-Chalmers,  Ltd. 
Canadian   Ingersoll-Rand  Co. 
Jenckes  Machine  Co. 
Lecky  &  Collis 
Marsh  &  Henthorn 
Morris  Hoist  &  Crane  Co.,  Her- 
bert 

Mussens  Limited 

Rock  and  Power  Machinery 

Royce  Limited 

(Continued  on  Page  14) 


"  Takes  Up  Little  Room 
and  Fills  a  Long  Felt  Want " 


This  is  an  expression  from  a  recent  letter  handed  our  Montreal 
Agents  by  Messrs.  Brown  and  Vallance,  Architects.  It  is  significant 
of  the  general  opinion  of  leading  Architects  throughout  the 
Dominion  as  to  the  advantages  of 


Made 
in 

Canada 


with  compound tfearjiand  brake  attachment 


For  hoisting  or  lowering  ash  cans, 
kegs,  barrels,  cakes  of  ice,  etc..  be- 
tween cellar  and  street  level. 

Raises  a  maximum  load  of  500  lbs. 
at  a  speed  of  30  feet  per  minute  by 
hand. 

Every  G  &  G  Telescopic  Hoist  is 
subjected  to  a  working  test  before 
being  shipped. 


Does  its  work  economically,  safely, 
quickly. 

Is  operated  from  street  level— pro- 
tecting pedestrians  from  open  trap 
and  operator  from  any  danger  of  be- 
ing struck  by  falling  load. 
When  not  in  use  no  part  shows 
above  sidewalk. 

Adaptable  to  any  building  old  or  new. 


A  superior  and  economical 
method  for  Removing  Ashes. 


Write  to  nearest  agent  for 
Illustrated  Booklet  and  Prices 


GILLIS  &  GEOGHEGAN,  Sherbrooke,  Quebec 

Black  Building  Supply  Co.,  Ltd.  B.  &  S.  H.  Thompson  &  Co.,  Ltd.  W.T.Grose  Wm.  N.  O'Neil  Co.,  Ltd. 

Agent*  for  Ontario  Agents  for  Quebec  Agenta  for  Manitoba,  Saskatchewan,  Alberta  Agents  for  British  Columbia 

Toronto  Montreal  Winnipeg  Vancouver 
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Warren 
Pipe 


Ask  us  to  quote  on  your  next  order- — any 
size,  3"  to  60"  diameter,  bell  and  spigot  or 
flange — also  special  fittings  and  castings 
of  all  kinds. 

For  fifty-eight  years  we  have  manufactured 
the  best  quality  of  cast  iron  pipe. 

Information  and  prices  on  request. 

Warren  Foundry 

and  Machine  Co. 


11  Broadway 


NEW  YORK 


Woodhouse  Chains  for  Contractors 
and  Engineers  have  a  great  record 

Thousands  of  experiments  covering  a 
term  of  many  years,  working  in  rock, 
gravel,  coal  banks  —  in  construction 
work  of  a  hundred  different  sorts— have 
demonstrated  one  great  truth: 

That  Woodhouse  Chains  are  Best 
by  test  and  enduringly  satisfactory 

They're  made  from  specially-rolled, 
double-refined  iron  of  the  finest  pos- 
sible quality  for  their  special  require- 
ments. They  stand  a  lot  of  terrific 
usage  and  while  they  do  break  and  wear 
out,  the  book  of  costs  shows  that  the 
chain  expense  of  those  who  use  them  is 
lessened  after  Woodhouse  Chains  are 
adopted. 

Send  for  catalogue  and  prices 

WoodhoUSe    Chain   Co.,  Trenton,  N.  J. 

Specialists  in  Crane,  Cable,  Conveyor,  Dredge,  Steam  Shovel,  Block 
and  other  chains,  standard  measurements  or  made  to  measure. 


Macadam  Roads 


r 


r  ^\ 


ftfe 


must  be  built 
of  a 

Tough 
Stone 


that 
will  cement 

WE  HAVE  IT 


The  Hagersville  Contracting  Company,  Limited 

Hagersville  -  Ont. 


:  * 
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Heating  Apparatus 

Canadian  Butfalo  Forge  Co. 
Canadian  Sirocco  Company 
Sheldon*  Limited 
Sturtevant  Co.,  of  Can.,  Ltd.,  B.  F. 

Batata 

Bcatty  4  Sons,  M. 

lillli-    >\  ('■eoglieKUll 

Goold,  Shapley  &  Muir  Co. 
Northern  Crane  Works 

Hoisting  Engines 
Beany  it  Sons,  M. 
Canadian  Allis-Chalmers,  Ltd. 
Hopkins  &  Co.,  F.  II. 

Hydrants 

Canada  Iron  Corporation 
Gartshore-Thompson  Pipe  Co. 
Kerr  Engine  Company 

Industrial  Cars 

Hopkins  &  Co.,  F.  H. 

Insulating  Compounds 

Can.  If.  \V.  Johns-Manville  Co., 
Ltd. 

Standard  Underground  Cable  Co. 
o(  Canada,  Limited 

Interior  Finish  and  Doors 
Canada  Office  &  School  Fur.  Co. 
Rhodes  Curry  &  Company 

Jib  Cranes  (all  kinds) 

Brown  Hoisting  Machinery  Co. 
Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Kilns 

Canadian  Buffalo  Forge  Co. 
Sheldons  Limited 
Sturtevant  Co.  of  Can.  Ltd.,  B.  F. 
Canadian  Sirocco  Company 

Kyanized  Spruce 

Berlin  Mills  Company 


Lime 

Dominion  Lime  Company 
Jamiesou  Lime  Company 
Ontario  Lime  Company,  Ltd. 
Standard  White  Lime  Co. 


Lighting  and  Pumping  Installations 
Can.  H.  W.  Johns-Manville  Co., 
Limited 


Locomotives 

Boving  Company  of  Canada 
Canadian  Allis-Chalmers,  Ltd. 
Canadian  Locomotive  Company 
Montreal  Locomotive  Works 
Mussens  Limited 


Metal  Lath 

Greening  Wire  Co.,  B. 
Metallic  Roofing  Company 
Noble,  C.  W. 
Pedlar  People  Limited 
Steel  &  Radiation  Ltd. 
Trussed  Concrete  Steel  Co. 


Metallic  Roofing 

Sarnia  Metal  Products  Co. 


Meters,  Electrical 

Canadian  Allis-Chalmers,  Ltd. 
Ferranti   Electrical   Mfg.  Co. 


Mechanical  Draft  Apparatus 

Sturtevant  Co.  of  Can.  Ltd.,  B.  F. 


Meters,  Water 

McDougall  Caledonian  Iron  Wks. 
Neptune  Meter  Co. 


Overhead  Runways 

Brown  Hoisting  Machinery  Co. 
Morris  Crane  &  Hoist  Co.,  Her- 
bert 


Paints  and  Varnishes 
Dominion  Paint  Works 
Hopkins  &  Co.,  F.  H. 


Paving  and  Paving  Materials 
Asphalt  &  Supply  Co. 
Aztec  Oil  Asphalt  Co. 
Bessemer  Limestone  Co. 
Baker  Company,  R.  D. 
Barber  Asphalt  Paving  Co. 
Dunn  Wire-Cut-Lug  Brick  Co. 
Ontario  Asphalt  Block  Co. 
Paterson  Mfg.  Co.,  B. 


Pipe  (Concrete,  Iron  and  Wood) 

American  Spiral  Pipe  Works 
Canadian  Allis-Chalmers,  Ltd. 
Canadian  Pipe  Co. 
Canadian   Equipment  Co. 
Dominion  Concrete  Co. 
Gartshore-Thomson  Pipe  Co. 
National  Concrete  Mfg.  Co. 
National  Iron  Works 
National  Pipe  &  Foundry  Co. 
Pacific  Coast  Pipe  Co. 
Piggott  &  Company,  Thos. 
United  States  Cast  Iron  Pipe  Co. 
Vancouver    Wood    Pipe  &  Tank 

Company 
Warren  Foundry  &  Machine  Co. 


Paints  (Bridge  and  Structural  Iron 
and  Pipe  Coating) 
Dominion  Paint  Works 


Perforated  Metals 

Canada  Wire  &  Iron  Goods  Co. 
Greening  Wire  Co.,  B. 


Pipe  Machinery 

Sutcliffe,  Speakman  &  Co. 


Pile  Driving  Machinery 

American  Hoist  &  Derrick  Co. 
Beatty_  &  Sons,  M. 
Browning  Company 
Brown  Hoisting  Machinery  Co. 
Canadian  Ingersoll-Rand  Co. 
Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 

Pipe  Fittings  and  Flanges 

Pittsburgh  Valve,  Foundry  & 
Construction  Company 

Plumbing  Supplies 

Mueller  Mfg.  Co.,  H. 

Planing  Mill  Exhausters 
Canadian  Buffalo  Forge  Co. 
Sheldons  Limited 
Canadian  Sirocco  Company 
Sturtevant  Co.  of  Can.  Ltd.,  B. 


Plaster 

Albert  Mfg.  Company 
Britnell  &  Company 
Can.  H.  W.  Johns-Manville  Co., 
Ltd. 


Plate  Glass 
Excelsior  Plate  Glass  Company 
Pilkington  Bros. 

(Continued  on  page  16). 


PHAL 


Delivered  to  meet  the  specifications  of  the  American  Society 
for  Municipal  Improvements,  the  Association  for  Standardizing 
Paving  Specifications  or  any  other  standard  specifications 


Purchase  MEXICAN  EAGLE  ASPHALT  because: 


) — It  is  more  cementitious  than  other  asphalts. 

2 —  Water  will  not  readily  injure  it. 

3 —  Exposure  to  sun  and  airwill  not  cause  its  deterioration. 

4 —  It  has  great  cohesive  strength. 

5 —  It  is  more  ductile  and  flexible  than  other  asphalts. 

6—  Shocks  will  not  crack  it.    It  is  very  malleable. 

7 —  We  will  supply  asphalt  having  the  proper  penetration 


for  your  needs. 

8—  It  is  best  adapted  to  Canada's  climate — will  not  mark 
in  hot  weather — nor  are  snow  or  ice  likely  to  crack  it. 

9 —  It  has  over  99  per  cent,  bitumen.    Purest  on  the 
market — therefore  free  from  deleterious  matter. 

10 — It  is  so  constituted  that  it  will  not  be  injured  by  the  heat 
necessarily  applied  to  melt  it  for  paving  operation. 


Samples,  prices,  analyses,  etc.,  on  request 


The  Asphalt  and  Supply  Co.,  Limited 

Sole  Canadian  Agents  for  the  Mexican  Eagle  Oil  Co.  Limited 

103-107  Board  of  Trade  Building      ::  MONTREAL 
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Steel 
Collapsible 
Gates 

We  make  a  specialty  of  all  types  of 
Collapsible  Gates  for  Main  En- 
trances, Store  Fronts,  Ele- 
vator Openings,  etc. 

A 

1LLLS  1  K/\  1  IU1\»    AINU    rKl^CS   ljL,/AlJLi  I  VjIVCIN 

ikenhead  Architectural  Metal  Works 

364-370  Richmond  Street  W.,  Toronto,  Ont. 

Concrete  and  Cement  Products 

We  are  now  operating  the  most  modern  plant  in  Canada,  and  with  our  unsurpassed 
manufacturing  facilities  are  enabled  to  build  to  specifications,  when  orders  call  for  special 
trimmings  for  public  buildings,  churches  or  schools.    We  carry  a  complete  line  of  pipes 
and  building  materials,  steam-cured  by  the  latest  scientific  process. 
Heavy  reinforced  concrete  railroad  pipe  and  cement  drain  tile  our  specialty. 


National  Concrete  Mfg.  Company,  Limited 

LINDSAY,  ONTARIO 
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Pneumatic  Machinery 

Canadian  Iiigeisoll-Rand 


Pumps  and  Pumping  Machinery 

lteatty  &  Sons,  M. 
Moving  Company  ot  Canada 
Canadian  Allis-Chalmers,  Ltd. 
Canadian  ItulTalo  Forge  Co. 
Canadian   Inger  soil- Rand  Co. 
Canadian  Sirocco  Company 
Cook.  A.  I). 

Hamilton  Mfg.  Co.,  Win. 

Hopkins  &  Co.,  F.  H. 

Inglis  &  Company,  John 

Laurie  Company.  E. 

McDougall  Caledonian  Iron  Wks. 

Morris  Machine  Works 

Smart-Turner  Machine  Co. 

Musscns  Limited 

Ontario  Wind  Eng.  &  Pump  Co. 

Rock  &  Power  Machinery 


Portable  Track 

Bcchtels  Limited 


Pulleys 

SutclilTe,  Spcakman  &  Co. 


Plug  Drillers 

Canadian   Ingcrsoll-Rand  Co. 


Power  Engines 

Canadian  Allis-Chalmers,  Ltd. 
Inglis  Company,  John 
Jenckes  Machine  Company 

Quarry  Machinery 

Canadian  Allis-Chalmers,  Ltd. 
Canadian   Ingersoll-Rand  Co. 
Hopkins  &  Co.,  F.  H. 
Jenckes  Machine  Company 
Lecky  &  Collis 
George  Anderson  &  Co. 
Goodwin,  Barsby  &  Company 
Rock  &  Power  Machinery,  Ltd. 


Railway  Supplies 

Can.  H.  W.  Johns-Manville  Co., 
Ltd. 

Gartshore.  John  J. 
Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 
Mussens  Limited 

Reinforcements,  Concrete  &  Steel 

Brown  Hoisting  Machinery  Co. 
Rurlington  Steel  Company 
Canada  Wire  &  Iron  Goods  Co. 
Dominion  Iron  &  Steel  Co. 
Greening  Wire  Co.,  B. 
Pedlar  People  Limited 
Steel  &  Radiation  Ltd. 
Tnissed  Concrete  Steel  Co. 
Turner,  C.  A.  P. 


Rariial  Brick  Chimneys 

H.  R.  Heinicke  Inc. 

Refrigeration  Machinery 

Equipment  &  Supplies,  Limited 
Keiths  Limited 


Road  Asphalt 

Asphalt  &  Supply  Company 
Barber  Asphalt  Paving  Co. 

Road  Machinery 

Exeter  Mfg.  Co.,  Ltd. 
General  Car  &  Mach.  Works 
Hopkins  Sc  Co.,  F.  H. 
Jenckes  Machine  Company 
Lecky  &  Collis 
Morrison  &  Co.,  T.  A. 
Mussens  Limited 
Western  Wheeled  Scraper  Co. 

Revolving  Stone  Screens 

Goodwin,  Barsby  &  Company 
Greening  Wire  Co.,  B. 
Jenckes  Machine  Company 

Roof  Glazing 

Hope  &  Sons,  Henry 


Roofing  Material 

Asbestos  Mfg.  Company 
Bird  &  Son 

Can,  II.  W.  Tohns-Manville  Co., 
Ltd. 

C  an.  Supply  &  Contracting  Co. 
Noble,  Clarence  W. 
Paterson  Mfg.  Co. 
Pedlar   People  Limited 


Safes  and  Valuts 

Taylor,  J.  &  J. 

Sand  and  Gravel 

York  Sand  and  Gravel  Co. 


Screens 

Canada  Wire  &  Iron  Goods  Co. 
Goodwin,  Barsby  &  Company 
Greening  Wire  Mfg.  Co.,  B. 


Sewer  Pipe 

Britnell  &  Company 
Canada  Iron  Corporation 
Dominion  Sewer  Pipe  Co. 
Gartshore  Thomson  Pipe  Co. 
National  Iron  Works 
Ontario  Lime  Co.,  Ltd. 
Ontario  Sewer  Pipe  Co. 
Smyth  &  Ryan 
Standard  Clay  Products  Ltd. 


Steel  Pipe 

Page- 1  Jersey  Iron  Tube  &  Lead 
Co.,  Ltd. 


Sound  Deadening 

Cabot,  Inc.,  Samuel 
Can.  H.  W.  Johns-Manville  Co., 
Ltd. 


Stains,  Shingles,  Cement  &  Brick 

Cabot,  Inc.,  Samuel 


Sewer  Trenching 

Lecky  &  Collis 


Shovels  (Steam) 

Browning  Company 

Beatty  &  Sons,  M. 

Canadian  Allis-Chalmers,  Ltd. 

Canadian  Equipment  Co. 

Hopkins  &  Co.,  F.  H. 

Montreal  Locomotive  Works 

Mussens  Limited 

Rock  &  Power  Machinery,  Ltd. 

Thew  Automatic  Shovel  Co. 


Skylights 

Hope  &  Sons,  Henry 


Smoke  Stacks 

Chicago  Bridge  &  Iron  Works 
DesMoines  Biidge  &  Iron  Co. 
Hamilton  Mfg.  Co.,  Wm. 
MacKinnon,  Holmes  &  Co. 
Manitoba  Biidge  &  Iron  Works 
Pittsburgh-DesMoines  Steel  Co. 


Sprinkler  Systems 
Keiths  Limited 


Steam  Apparatus  and  Specialties 

Canadian  Buffalo  Forge  Co. 
Pittsburgh  Valve,  Foundry  and 

Construction  Company 
Sheldons  Limited 


Steam  Engines 

Sturtevant  Co.  of  Can.  Ltd.,  B.  F. 


Steam  Turbines 

Canadian  Allis-Chalmers,  Ltd. 
McDougall  Caledonian  Iron  Wks. 
Sturtevant  Co.  of  Can.  Ltd.,  B.  F. 


Steel  Bars 

Burlington  Steel  Company 
Dominion  Iron  &  Steel  Co. 
Hopkins  &  Co.,  F.  H. 
Steel  &  Radiation,  Ltd. 

Steel 

Hopkins  &  Co.,  F.  II. 
Lecky  &  Collis 

Steel  Concrete  Sidewalk  Forms. 
Malone  Steel  Concrete  Form  Co. 


Stair  Builders 

McGregor  &  Mclntyre 


Steel  Castings 

Electric  Steel  &  Metals  Co. 


Steel  Sash 

Hope  &  Sons,  Henry 


Stone 

Britnell  &  Company 
Contractors'  Supply  Company 
Hagersville   Contracting  Co. 
Morrison  &  Co.,  T.  A. 
Queenstown  Quarry  Co. 
Rogers  Supply  Company 
Sackville  Freestone  Company 
Smyth   &  Ryan 


Stone  Saws 

Anderson,  Geo. 


Structural  Iron  and  Steel 

Burlington  Steel  Company 
Canadian  Allis-Chalmers,  Ltd. 
Chicago  Bridge  &  Iron  Works 
DesMoines  Bridge  &  Iron  Co. 
Dominion  Bridge  Company 
Hamilton  Bridge  Works  Co. 
Mackinnon  Holmes  &  Co. 
Manitoba  Biidge  &  Iron  Works 
Maritime  Bridge  Company 
McGregor  &  Mclntyre 
Pittsburgh-DesMoines  Steel  Co. 
Reid  &  Brown 
Structural  Steel  Company 
Standard  Steel  Construction  Co. 
Toronto  Structural  Steel  Co. 


Submarine  Drills 

Lecky  &  Collis 

Swinging  Gears 

Dake  Engine  Company 


Tanks  and  Stand  Pipes 

Chicago  Bridge  &  Iron  Works 
Goold,  Shapley  &  Muir  Co. 
Hamilton   Mfg.  Co.,  Wm. 
Inglis,  John 
Jenckes   Machine  Co. 
Manitoba  Bridge  &  Iron  Works 
Marsh  &  Henthorn 
McDougall  Caledonian  Iron  Wks. 
MacKinnon,  Holmes  &  Co. 
Ontario  Wind  Eng.  &  Pump  Co. 
Piggott  &  Co.,  Tlios. 
Pittsburgh-DesMoines  Steel  Co. 
Vancouver  Wood  Pipe    &  Tank 

Company 
Walsh  Plate  and  Structural  Wks. 

Tarring  Machinery 

Taroads   Syndicate.  Ltd. 

Telescopic  Hoists 

lilack  Building  Supply  Co. 
Gillis  &  Geoghegan 

Terra  Cotta 

Northwestern  Terra  Cotta  Co. 


Testing  and   Inspecting  Bureau 
Hunt  &  Co.,  Robt.  W. 


Tile  Machinery 

Sutcliffe,  Speakman  &  Co. 


Towers 

Goold,  Shapley  &  Muir  Co. 


Track  Systems  (Hand,  Power  and 
Electric) 

Brown  Hoisting  Machinery  Co. 

Morris  Crane  &  Hoist  Co.,  Her- 
bert 


Valves 

Canadian  Allis-Chalmers,  Ltd. 
Canada  Iron  Corporation 
Gartshore-Thomson  Pipe  Co. 
Golden  Anderson  Valve  Co. 
Kerr  Engine  Company 
Pittsburgh  Valve,  Foundry  & 
Construction  Company 


Ventilating  &  Heating  Apparatus 

Canadian  Buffalo  Forge  Co. 
Canadian  Sirocco  Company 
Sheldons  Limited 
Sturtevant  Co.  of  Can.  Ltd.,  B.  F. 


Varnishes — Insulating 

Standard  Underground  Cable  Co. 
of  Canada,  Ltd. 


Wall  Board 

Bird  &  Son 


Waterproofing 

Cabot  Inc.,  Samuel 
Can.  H.  W.  Johns-Manville  Co., 
Ltd. 

Can.   Supply   &  Contracting  Co. 
Ceresit  Waterproofing  Co. 
Trussed  Concrete  Steel  Co. 
Wadsworth  Howland  &  Co.,  Inc. 


Water  Level  Apparatus 

Gent  &  Company 


Water  Softeners  and  Filters 

American  Water  Softener  Co. 
Equipment  &  Supplies,  Limited 
Manitoba  Biidge  &  Iron  Woiks 


Water  Tapping  Machine 
Mueller  Mfg.  Co.,  II. 


Water  Turbines 

Boving  Company  of  Canada 
Canadian   Allis-Chalmers,  Ltd. 
Hamilton  Mfg.  Co.,  Wm. 
McDougall  Caledonian  Iron  Wks. 


Well  Drilling  Machinery 

Armstrong   Manufacturing  Co. 


Wire  Glass 

Pilkington  Bros. 


Wires  and  Cables 

Canada  Wire  &  Cable  Co. 
Northern  Electric  Company 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 


Wire  Guards  and  Screens 

Canada  Wire  &  Iron  Goods  Co. 
Greening  Wire  Co.,  B. 


Wire  Rope 

Canada  Wire  &  Cable  Co. 
Dominion  Wire  Rope  Co.,  Ltd. 
Greening  Wire  Co.,  B. 
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What  every  owner  of  a  building  should  know 


1.  That  in  choosing  a  type  of  roofing, 
the  thing  most  desirable  is  to  secure 
the  lowest  unit  cost — e.  the  lowest 
cost  per  foot  per  year  of  service. 

2.  That  the  roofing  of  lowest  unit 
cost  is  a  pitch,  felt  and  slag  or  gravel 
roof — if  it  is  laid  right. 

3.  That  the  way  to  get  it  laid  right  is 


Herald  Building, 
Calgary,  Alberta 


Architects: 
Brown  &  Val 
lance,  Mon- 
treal 

Roofers:  I>  B. 
FoiiIiIh,  Ltd., 
Calgary. 

Contractors: 
Fyschn,  Mc- 
Neill. Martin. 
Trainor.  Ltd., 
Calgary. 


to  incorporate  The  Barrett  Specifica- 
tion verbatim  in  your  building  speci- 
fications. 

4.  That  a  Barrett  Specification  Roof 
will  usually  last  twenty  years  or  more. 

5.  That  during  that  time  it  does  not 
have  to  be  painted  or  tinkered  with 
or  cared  for. 

6.  That  the  first  cost  of  a  Barrett 
Specification  Roof  is  less  than  that  of 

any  other  permanent  roofing. 

7.  That  it  is  the  most  econo- 
mical and  satisfactory  roof- 
ing known  for  all  kinds  of 
permanent  structures,  such 
as  manufacturing  plants, 
railroad  buildings,  skyscra- 
pers, business  blocks, 
hotels,  apartment  and 
dwelling  houses. 

Booklets  on  request,  including  a 
copy  of  The  Barret!  Specification. 


Special  Notice 


u  , 


idvise  incorporating  in  plans 
the  lull  wording  of  Tne  Itai  rctt 
Specification,  in  order  to  avoid  any 

misundei  Handing;. 

U  any  abbreviated  form  is  desired. 
I  nwevcr,  the  following  is  suggested: 
KIKII'IXC.-  Shall  he  a  llarrett 
Specification  Koof  1 .1  ■  < I  as  directed 

in  piintcd  Specification,  revised 
Auvutl  mi  l.   using   the  ma- 

teiials  specified  ami  subject  to  the 

ii. sped  ion  requirement. 


The  Paterson  Mtnufrc- 
turing    Company,  Limited 

M'ISTItKAi.  To  III  into  w  IS'NIPM  VANCOUVKR 
t>T.  JOHN,  N. H.   IIAI.IKAX,  N.B.    BYDNKT,  It.fc 


iS 
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ALPHABETICAL  LIST  OF  ADVERTISERS 


Aikenhead  Architectural  Mcial  Works   15 

Aikenhead   Hardware  Company   

Albert  Manufacturing  Company  

American  Enameled  ltrick  &  Tile  Co   73 

American  lloi»i  &  Ocuick  Co   - 

American  Water  Softener  Company    00 

Anderson  &  Co.,  Limited,  George  

Angiitis    Limited    74 

A  hum  long    Manufactui  ing    Co   23 

Asphalt  &  Supply  Company   14 

Ault  &  Wiborg  Company   07 

Hratty  &  Sons,  Limited,  M   01 

llechtcU  Limited  

Uerlin  Mills  Company   

Ulack  Building  Supply  Coinpany   12 

iloving  Company  of  Canada   7 

Bowman  &  Connor   74 

Bradford    Pressed    Brick   Company    70 

Brcmner  Limited,  Alex   08 

Biitnell  &  Company.  Limited   07 

Brown  Hoisting  Machinery  Company  

Browning  Company  

Burlington  Steel  Company   

Cabot,  Incorporated,  Samuel   70 

Canada  Crushed  Stone  Corporation  

Canada  Iron  Corporation  Limited   04 

Canada  Wire  &  Cable  Company   OS 

Canada  Wire  &  Iron  Goods  Company   05 

Canadian  Bridge  Company   75 

Canadian    Buffalo   Forge   Company    70 

Canadian   Consolidated   Rubber   Co   3 

Canadian    Equipment   Co  ,  

Canadian  Ingersoll-Rand  Company  . . .'  ...  24 
Canadian   II.    W.   Johns-Manville   Co.,  Ltd. 

Canadian   Locomotive  Coinpany    11 

Canadian  Office  School  Furniture  Co  

Canadian  Pipe  Company,  Limited  

Canadian  Sirocco  Company   9 

Canadian  Stewart  Company   22 

Cape  &  Company,  Ltd.,  E.  G.  M   74 

Cement  Gun  Company   28 

Ceresit  Waterproofing  Company  

Chelsea  Elevator  Coinpany   0!S 

Chicago  Bridge  &  Iron  Works   05 

Chipman  &  Power  '   74 

Conduits  Company,  Limited   04 

Consolidated  Plate  Glass  Company   

Cook,  A.  D  :..  ..  72 

Crossley  Machine  Company   77 

Dake  Engine  Company   04 

Dennis  Wire  &  Iron  Works  Company   i 

DesMoines   Bridge  &  Iron  Co   03 

Dickson  Bridge  Works    

Dietrich,  Limited    74 

Dominion  Belting  Company   ... 

Dominion  Bridge  Company  

Dominion  Concrete  Company   07. 

Dominion  Engineering  &  Inspcc.ion  Co.   ...  74 

Dominion  Iron  &  Steel  Company   01 

Dominion  Lime  Company   

Dominion  Paint  Works  

Dominion  Sewer   Pipe  C  ouipany    20 

Electric  Steel  &  Metal  Company  

Estey  Bros   28 

Excelsior  Plate  Glass  Company  


it. til  Kngiuceiinn  Company,  John   74 

Gartshort,  John  J   08 

Gartshore^ThbmpsQn  Pipe  &  Foundry  Co.  ...  73 

Gent  Company   8 

Gillis  &  Gcoghegan   12 

Goodwin  Barsby  &  Company  ...   74 

Goodyear  Tire   &   Rubber  Co  

Goold,  Shapley  &  Muir  Company   63 

Greening  Wire  &  Mfg.  Company   10 

llageisvillc  Contracting  Company   33 

Hamilton  Bridge  Works  Company   71 

Hamilton  Mfg.  Company,  Wm   26 

Hamilton,  S.  W   74 

Harbour  Brick  Company  

Heinicke  Company,  H.  R   71 

Hope  &  Son  of  Canada,   Ltd.,   Ileniy  .... 

Hopkins  &  Company,  F.  H   84 

Hull  Iron  &  Steel  Foundries   9 

Hunt  &  Company,  Robert  W   74 

Hydraulic  Press  Brick  Company  

Inglis  Company,  John   59 

Interprovincial   Brick  Company  

Jenckes  Machine  Company   2 

Keiths  Limited  

Kerr  Engine  Company,  Limited   8 

Laurie  Company,  E   67 

Laurie  &  Lamb   1 

Lea,  R.  S   74 

Lecky  &  Collis  ;..   19 

Lightfoot,  Stanley   74 

London  Concrete  Machinery  Company   ....  11 

Luxfer  Prism  Companv   7 

MacLean  Daily  Reports  

MacKinnon  Holmes  &  Company  ...   

Malone  Steel  Concrete  Form  Co   20 

Maloney,  John                                           ...  64 

Manitoba    Bridge    Works  Co  

Maritime  Bridge  Company    75 

Marsh  &  Henthorn,  Limited   72 

McDougall,  Geo.  K   74 

McDougall  Caledonian  Iron  Works  Co   25 

McGregor  &  Mclntyre   75 

McXally  &  Company,  W  

Meadows,  George  B   66 

Metallic  Roofing  Company     03 

Miller  &  Company,  Geo.  M  

Mills  Bros   75 

Montreal  Locomotive  Works,   Limited   ...    .  66 

Morris  Machine  Works   22 

Morris  Crane  &  Hoist  Co.,  Herbert 

Morrison  &  Company,  T.  A   74 

Mueller  Mfg.  Company,  H  

Mussens  Limited   4-5 

Xapanee  Iron  Works   19 

Xational    Builders    Supply    &    Enamel  Con- 
crete Brick  Company  

National  Concrete  Mfg.  Co  '.   ...  15 

Xational  Iron  Works  Limited   64  . 

X'eptune  Meter  Company   66 

X'oble,  Clarence  W   10 

Xorthern  Electric  Company  

Xorthwestern  Terra  Cotta  Company  

Xova  Scotia  Steel  &  Coal  Co  


Ontario  Asphalt  Block  Co.,  Ltd   71 

Ontario  Sewer  Pipe  Compan    -1 

Orpen  Conduit  Company   US 

Pacific  Coast  Pipe  Company   05 

Page-Hersey  Company   03 

Page  Wire  Fence  Company   5S 

Paterson  Manufacturing  Company   17 

Pedlar  People   27 

Pilkington  Bros  i  

Piggott  &  Company,  Limited,  Thos   72 

Pittsburgh-DesMoines  Steel  Co   03 

Pittsburgh    Valve,    Foundry    &    Const  uiction 

Company   65 

Power  &  Son    74 

Pullar  Company,  H.  B                   ,   74 

Queenstown  Quarry  Company    04 

Radigan,  John   ' 

Railway  &  Contractors  Supply  Co   69 

Reid  &  Brown     74 

Ric-wiL  Underground  Pipe  Covering  Co.  .. 

R.  I.  W.  Damp  Resisting  Paint  Co   9 

Royce  Limited  

Russel  Shale  Bricks   71 

Sackville  Freestone  Company   62 

Sarnia  Metal  Pioducts  Co  

Sheldons  Limited   70 

Simplex  Construction  Company   

Smart-Turner  Machine  Company  

Smyth  &  Ryan  '.   26 

Standard  Clay  Products  Limited   21 

Standard  Steel  Construction  Co   73 

Standard  Underground  Cable  Co.  of  Canada 

Standard  White  Lime  Company   72 

Stanley  &  Company,  W.  F  

Steel  &  Radiation   74 

Stinson-Reeb  Builders'  Supply  Co  

Storey  Pump  &  Equipment  Co   22 

Structural  Steel  Company    73 

Sturtevant  Co.  of  Canada,  Ltd.,  B.  F  

Sudbury  Construction  Co   22 

Sun  Brick  Company  

Sutcliffe  Speakman  &  Company  

Taroads  Syndicate  Limited   09 

Taylor,  J.  &  J                                           .*  .  t,67 

Thew  Automatic  Shovel  Co   20 

Toronto  Plate  Glass  Importing  Co  

Toronto  Structural  Steel  Company   73 

Trussed  Concrete  Steel  Company   22 

Turnhull  Elevator  Company  

Tyrell,  H.  G   74 

United  States  Cast  Iron  Pipe  Company   ...  25 

Vancouver  Wood  Pipe  &  Tank  Company  ...  73 

verMehr  Engineering  Co.,  John   05 

Wadsworth  llowland  &  Co.,  Inc  

Warren  Foundry  &  Machine  Co   13 

Woodhouse  Chain  Works   13 

York  Sand  &  Gravel  Company   26 


Our  advertisers  represent  the  most  progressive  manufacturers  and  dealers.  Make 
your  purchases  of  them.    Give  your  business  to  the  man  who  is  enterprise 
ing  enough  to  spend  money  and  time  to  get  in  touch  with  you. 
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N APANEE 

HOISTS 


BOILERS 


ROCK  DRILLS 


PRIESTMAN 


Negley 
Patent  Excavators 

operated  by  Standard 
Double  Drum  Hoists. 


GRABS  and  CLAMSHELLS 


■ 

For  digging  and  loading  dry 
or  wet  sand,  gravel,  earth,  etc. 


Lecky  &  Collis,  Limited,  Napanee,  Ontario 

43  Scott  Street,  TORONTO  49  Beaver  Hall  Hill,  MONTREAL 
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Malone  "Complete  Finish" 
Steel  Concrete  Sidewalk  Forms 

Eliminate  lumber  costs,  reduce  labor  expense.  Continuous 
and  complete  operation  in  furnishing,  removing  and  replacing. 
Adaptable  to  any  surface  conditions.  Adjustable  to  any 
widih.  Indestructible  and  independent  of  any  weather 
conditions. 

THE  MALONE  STEEL  CONCRETE  FORM  CO. 

Canadian  Representative: 

A.  E.  Patton,     77  Somerville  Ave.,  Montreal 

Write  for  price*  and  particulars. 


SWANSEA 

Salt  Glazed  and  Vitrified 

SEWER  PIPES 


True  to  Size 
Impervious  to  Water. 

Sizes  manufactured  and  al- 
ways in  stotk  4  in.  to  24  in. 


X  H  E 


Ask  for  Price  list 
and  Discounts 


!«MINI01 
Sver  pipe 

Co. 

wansea- 


also 

Chimney  Tops 
Flue  Lining's 
Wall  Coping- 
Culvert  Pipe 
Inverts 

Telephone(Toronto  Connection) 
Park  1809 


The  Dominion  Sewer  Pipe  Co. 

(The  Independent  Co.)  Limited 

SWANSEA  (near  Toronto) 


The  Thew  Steam  Shovel  Will  Save  You  Time,  Trouble  and  Money 

The  use  of  a  Thew  Automatic  Steam  Shovel 
will  effect  an  immense  saving  in  labor. 

The  output  is  limited  only  by  the  facilities 
provided  to  cart  it  away. 

The  Type  O  Thew  shown  in  the  cut  loaded 
1,965  cu.  yds.  in  7  ten-hour  days. 

Another  Type  O  Thew  in  a  6  ft.  cut  averaged 
578  cu.  yds.  during  the  month  of  April. 

Another  Type  O  Thew  in  a  gravel  pit  loaded 
5,182  cu.  yds.  in  iy2  ten-hour  days — an  average 
of  76  cu.  yds.  per  hour. 

Another  Type  O  in  a  15-inch  cut  averaged 
314  lineal  feet,  amounting  to  292  cu.  yds.  per 
9-hour  day  for  23  days. 

Another  Type  O  in  a  10-inch  cut  excavated 
1,788  lineal  feet  in  6  ten-hour  days — amount- 
ing to  1,455  cu.  yds. — an  average  of  242  cu. 
yds.  per  10-hour  day. 

USE  A  THEW— IT  PAYS. 

Type  O  Thew  on  Road  Grading  Write  for  Catalogue  and  Full  Information. 


The  Thew  Automatic  Shovel  Company, 


Lorain,  Ohio 
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Town  and  City  Sewers 

In  our  salt  glazed  vitrified  sewer  pipe  we  offer  the  highest  type  of 
sewer  material.  Pipe  of  our  manufacture  have  been  used  in  practically 
every  city  in  Canada.     Highly  glazed  and  perfectly  vitrified. 

If  you  are  contemplating  sewer  construction  we  can  quote  you  some 
attractive  prices.    We  also  make  all  classes  of  fire  clay  goods. 

Prompt  shipment  on  all  orders. 

"MADE  IN  CANADA  " 

Standard  Clay  Products  Limited 

three  sewer  pipe  factories  :    St.  Johns,  P.  Q.,  and  New  Glasgow,  N.  S. 

ALSO  FIRE  CLAY  FACTORY  AT  ST.   JOHNS,    P.  Q. 


The  manufacturers  of  Mimico    Pipe  wish 
their  many  friends 

Success,  Happiness  and  Prosperity 
in  the  New  Year 

The  Ontario  Sewer  Pipe  Co.  Limited 

Mimico,  Ontario 


I  2 
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RIVETED  TANKS 

RIVETED  PIPES 

PONTOONS 

and  other  similar  works 

Manufactured  by 

Canadian  Stewart  Co.,  L  imited 
TORONTO 


Tenders 


A  few  dollars  spent  in  advertising 
your  proposals  in  the 

Contract  Record 

and  Engineering  Review 

would  result  in  additional  competition, 
which  might  save  your  city  or  town  or 
your  client  many  hundreds  of  dollars. 


OF  REINFORCED  CONCRETE 


Concrete 
Finishes 

Water- 
proofing 
Pastes 


STEEL  FLORETYLE 

FOR  LONG  SPAN  CONSTRUCTION 

Trussed  Concrete  Steel  Co. 

of  Canada  Limited 

Head  Offices  and  Works:      Walkerville,  Ont. 

Branches  Everywhere 


Morris  Split  Shell  Pumps 

For  motor  or  steam  turbine  drive, 
are  very  popular  with  pump  users 
due  to  their  efficiency  and  accessi- 
bility. 

We  also  build  the  well  known 
MORRIS  SAND  AND  CONTRACTORS' 
PUMPS 

Morris  Machine  Works 

BALDWINSVILLE,  N.Y. 

Canadian  Sales  Agents 
Storey  Pump  &  Equipment  Co.,  Limited.,  Toronto,  Ont. 


T 


THE 


$45.  GARROW 

Contractors'  Acetylene 
Flare  Light 

The  great  feature  of  this  new 
light  is  strength  and  simplicity. 
The  light  is  constructed  of  steel 
assembled  by  the  Oxyacetylent 
Welding  Process  and  consists 
of  three  parts.  It  is  made  to 
stand  the  roughest  handling  by 
unskilled  labor  without  injury. 
A  distinct  advantage  of  the 
Garrow  Light  is  its  use  in  con- 
fined places,  such  as  tunnels, 
mines,  etc.,  without  any  danger 
from  escaping  gas.  The  Gar- 
row  Light  entirely  eliminates 
the  danger  of  gas  being  gener- 
ated faster  than  the  burner  will 
consume  it,  by  means  of  the  pat- 
ented by-pass  chamber  which 
conducts  excess  gas  to  the  pat- 
ented double  burner  and  ignites 
it  at  the  main  flame. 

$45.00  F.  O.  B.  Sudbury 

The 

Sudbury  Construction  & 
Machinery  Co.,  Ltd. 
Sudbury,  Ont. 
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Cost 

Per 


Tripod 
Drill 


Well 
Drill 


Special 
foiy^rmstrong 
BlostHoleDrill 


Comparative  Cost  per  Ton 


Special 

Armstrong 
v  Blast  Hole 

.  Drill 

Tonnage 


Well 
rill 


Tripod 
Drill 


Increased  Tonnage  at  the  Same  Cost 


ISN'T  it  more  economical  to  shoot  out  the 
whole  face  in  one  blast  rather  than  take  the 
rock  out  in  benches?  It  saves  a  big  share 
of  the  cost  of  powder  per  ton  of  rock — it  elim- 
inates several  settings  of  track  and  movement 
of  machines — it  minimizes  the  delay  of  your 
crew  and  shovel — it  reduces  the  possibility  of 
accidents. 

And  isn't  it  more  economical  to  drill  the 


necessary  good  sized  deep  holes  for  face  shoot- 
ing with  a  drill  that  releases  a  quick,  heavy, 
smashing  blow  at  every  contact,  and  at  a  speed 
that  cannot  be  obtained  by  the  use  of  well  drills? 

It  is  the  efficiency  and  design  of  the  Special 
Armstrong  Blast  Hole  Drill  that  make  possible 
the  wide  difference  in  results  in  comparison 
with  any  other  method. 


rmstfon 


Proof  from  an  Armstrong 
Owner 

Armstrong  Mir.  Co.,  Waterloo,  Iowm. 

We  (ire  clad  to  advise  that  the  drilling  machine 
recently  purchased  from  your  company!  according 
to  proposal  submitted  under  date  of  February  2Ulh, 
wherein  you  guarantee  to  drill  a  minimum  footage 
of  65  feet  per  day.  has  fulfilled  the  requirements,  and 
we  are  glad  to  fulfill  our  part  of  the  proposal. 

A.  ft  C.  STONE  COMPANY 

By  John  Miknank. 


Mr.  Murnane  made  n  test  with  the  Armstrong 

Blast  Hole  Drill  with  (he  following  result: 
Drilling  time-  lOdavs. 
Footage  drilled— 722M  feet. 

Number  of  moves  — 40  til  hr  59  mln.  moving 

time). 

Delays  caused  by  rain  and  moving,  Changing 

bit.  batteries,  etc.— 19  hr.  22  mln. 

Delay  caused  by  rain  alone— 6  hr.  7  mln. 
Delay  in  two  2110  yd.  moves  turning  machine 
around    4  hr.  411  mln. 

Pootage  drilled  per  day—"?','  ft. 
Footage    drilled    per   hour  —  51. 1  ft.  net  (7.2 
counting  delays). 

Wr  k'unrnnlrr  the  Armolronu  Special 
Hint!  HoU  Drill  to  drill  MORE  hole  a( 
leu*  cost  in  n  «ivcn  lime  than  nny  cable 
drill  on  the  market,  ami  we  will  write 
thi»  in  every  »nle  contract  w c  make. 

Wriit  (or  Hit  U,  t in  S. 
ARMSTRONG  MFG.  CO. 

EttahHtktd  1967 
Waterloo,  Iowa,  U.  S.  A. 


Kiialrin  .mil  I  ,)•<>, I  (Mil,,' 

17  ,  x  pin  I 

Nrw  York  City 
Cana.llmi  II, an,  I,     l>,l,,kl,  III.. 


\\  ..  lit  .ni  l, 

lr.1  an, I  San  IV, In,  Mtrrn 
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For  Drilling,  Tapping 

and  Reaming  Metals ; 

For  Driving  Studs,  Flue 

Rolling  and  for  Wood  Boring 

USE  "LITTLE  DAVID" 
PNEUMATIC  TOOLS 


They  are  simple, 
sturdy,  light  and 
convenient. 


"Little  David"  Drills  embody 
improvements  that  mean  real  sav- 
ings both  in  power  and  repair  costs. 

Little  David"  Drill  partly  in  section. 

Power  bills  are  reduced  because 
energy  is  applied  to  the  work  in  a  most  direct  manner  ;  valves  are  of  the  rotary  t)  pe, 
quick  opening,  with  sharp  economical  cut-off  and  smooth,  silent  action  ;  ports  are 
short,  direct  and  amply  large  ;  there  are  no  unnecessary  motions,  no  unnecessary 
parts;  every  part  is  carefully  designed  and  carefully  made  to  eliminate  friction  and  vi- 
bration as  far  as  possible  and  to  insure  smooth  free  running  tools. 

Cranks  are  fitted  with  specially  adapted  ball  bearings.  Spindles  move  on  ball 
bearings  with  special  ball  thrust  bearings.  The  crank  ends  of  connecting  rods  are 
equipped  with  roller  bearings.  Connecting  rods  are  made  of  a  single  forged  piece,  all 
alike  and  interchangeable.  Every  part  is  made  as  simple  and  strong  as  possible. 
There  are  one-third  fewer  parts  than  in  any  other  four  cylinder  drills  of  equal  capacity. 

You'll  find  "LITTLE  DAVID"  Drills  the  most  satisfactory 
tools  you  have  ever  used. 

CANADIAN  INGERSOLL-RAND  CO.,  LIMITED 

COMMERCIAL  UNION  BUILDING,   MONTREAL,  CAN.     -     works  =  sherbrooke  que. 

Sydney,      Montreal,      Toronto,     Cobalt,     South  Porcupine,     Winnipeg,     Lethbridge,     Nelson,  Vancouver. 
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For  Permanent  Lines  : 

CAST  IRON  PIPE 


for 


Water  and  Gas  Supply,  Fire  Protection,  Road  Culverts,  etc. 


30'  Intake,  floated  to  position  before  lowering 


United  States  Cast  Iron  Pipe  &  Foundry  Co. 

General  Offices  :    BURLINGTON,  NEW  JERSEY 

Sales  Offices  -Philadelphia,    Chicago,    Buffalo,    Portland,  (Ore.,)   New  York,    Chattanooga,  Pittsburgh 

St.  Louis,   San  Francisco 


Turbine 
Pumps 

Electric  and  Steam 

Water  Works 
Factory  and 
Fire  Services 

Humphrey  Gas 
Pumps 

Any  capacity  or  pressure 

THE  JOHN  McDOUGALL 
CALEDONIAN  IRON  WORKS  CO.,  LIMITED 

Works:  Seigneurs  &  William  SUU.  Montreal. 
Manufacturers  of  Rollers,  Castings,  Condensers,  Elevators,   Engines,   Kilters,  Forging*,  Hyiliatilic 
Machinery,    Pumps,   centrifugal   and   reciprocating.  Strain  Tin  bines,  Tanks,  Water  Wheels  Water 

Woiks  rlanti. 


Lachina  W  star  Works 
Thraa  million  gallon*,  aightir  pounds  domastic,  160  lbs.  firs 
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Screened 

Sand 

and 

Gravel 

Largest  Producers,  Noted 
for  Prompt  Shipment. 

York  Sand  &  Gravel,  Limited 

Tat.  Be*ch  233        East  Toronto 


The  Glue  Book 


What  it  Contains: 

Chapter  i— Historical  Notes 
Chapter  2  — Manufacture  of  Glue 
Chapter  3-  Testing  and  Grading 
Chapter  4 — Methods  in  the  Glue  Room 
Chapter  5 — Glue  Room  Equipment 
Chapter  6 — Selection  of  Glue 

Price  50  cents. 


Contract  Record 

and  Engineering  Review 
347  Adelaide  St.  West       -  Toronto 


CONCENTRATE 
Your  Builders  Supply  Orders. 

Smyth  &  Ryan 

SERVICE 

means  prompt  delivery  and  high  grade 
materials  at  standard  prices. 

WE  CAN   SUPPLY  YOU  WITH  EVERY- 
THING THAT  GOES  INTO  YOUR 
BUILDING,  EXCEPT  THE  IRON 
AND  LUMBER 

Toronto  Agents  for 

OWEN  SOUND 
CRUSHED  STONE 

Deliveries— G.T.R.  and  C.P.R. 

Special   Attention  to   Sand    and  Gravel 
Orders 


1327  Bloor  West  Phone  June.  828  and  829 

53  Merton  St.  "  North  4751 

Nights  and  Sundays  June.  3333 


Ornamental 
Lighting  Poles 

During  the  past  few  months  we  have  sup- 
plied ornamental  lighting  standards  for  the 
following  places : — 

Brantford,  Ontario 

Edmonton,  Alberta 

Windsor,  Ontario 

Outremont,  Quebec 

London.  Ontario 

Orillia,  Ontario 

Listowel,  Ontario 

Peterborough,  Ontario 

Belleville,  Ontario 

Good  public  lighting  is  a  great  asset  to  any 
town  or  city  as  it  contributes  directly  to  its 
growth  and  prosperity. 

We  make  a  specialty  of  this  business,  and 
are  in  a  position  to  supply  you  with  attractive 
designs  at  interesting  prices. 

Write  our  lighting  pole  department  for  full 
information. 

William  Hamilton  Company 

Peterborough,  Ontario 
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The  steel  is  well 
worked  into  the 
smallest  crevices 
of  the  diamond, 
with  a  welding 
heat. 


Cut  Stone 
Contractors 


Save  70 


o 


By  filing  the 
tooth  down,  thus 
the  diamond  will 
be  found  to  re- 
tain its  hold  to 
the  last  shred  of 
steel. 


By  equipping  your  Stone  Saws  with  "ANDERSON  DIAMOND 
TEETH  "  you  are  effecting  a  saving  of  50%  to  70%  as  the  direct 
result  of  the  superiority  of  our  setting. 

In  recent  tests  in  sandstone  (the  hardest  stone  on  diamonds)  our 
patent  teeth  ran  eight  weeks  without  the  loss  of  a  diamond  while  com- 
petitive teeth  in  the  other  hlade  of  the  same  machine  lost  diamonds  in 
S  days.  We  are  prepared  to  supply  to  you  Anderson's  Diamond  Teeth 
at  prices  varying  according  to  the  nature  of  the  stone  they  are  called  up- 
on to  cut.  Our  latest  achievement  (which  is  a  proved  success)  is  that  of 
using  up  your  diamonds  to  the  last  shred,  heretofore  small  stones  or  pieces 
have  been  discarded,  we  make  teeth  from  them  at  a  reasonable  figure, 
eliminating  all  waste. 

To  interested  parties  we  will  gladly  furnish  full  information. 

George  Anderson  &  Co. 

of  Canada,  Limited 
MONTREAL 
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Plaster  with  "Gunite" 

When  you  have  a  fair  sized  plastering  contract  to  execute  it  will  pay  you  to  use 
the  Cement  Gun.  Even  on  contracts  where  prison  labor  has  been  available  the  Ce- 
ment Gun  has  proved  profitable.     "Gunite,"  the  product  of  the  Cement  Gun,  is  far 

superior  to  the  best  hand  work.  The  illustration  ex- 
plains the  Cement  Gun. 


The  Nozzle  Man 


Write  for  our  107 
page  free  booklet. 

Cement-Gun 

Company,  Inc. 

30    Church  Street 
NEW  YORK 


Architectural  Bronze  and  Iron 


Illustrating  ornamental  iron  and  steel  folding  storm  sash,  Summer  Cafe,  Chateau  Frontenac,  Quebec, 
facing  Dufferin  Terrace.  Work  includes  eleven  large  panels  of  ninety  folding  steel  doors,  twelve 
small  panels  and  twenty-five  columns. 

Contract  signed  April  20th,  1914,  ornamental  iron  furnished  and  erected  complete  on  June  1st. 


ESTEY  BROS.,  COMPANY 


Canadian  Office  and  Works,  MONTREAL 

Branch  Offices — N.  J.  Dinnen  &  Co.,  Winnipeg,  Calgary,  Vancouver 


Head  Office,  NEW  YORK 

Scott,  Hammond  &  Pratt,  Toronto 
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Published  Each  Wednesday  By 

hugh  c.  Maclean,  limited 

HUGH  C.  MacLEAN,  Winnipeg,  President. 
THOMAS  S.  YOUNG,  General  Manager. 
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Telephone  A.  2700 
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The  Old  Year  and  the  New 

"All  things  must  change 
To  something   new.   to   something  strange." 

WE  are  leaving  Nineteen  Fourteen  behind 
and  standing  on  the  threshold  of  the  New 
Year.  To  some  of  us  in  the  construc- 
tional world  the  old  year  has  brought 
a  fair  measure  of  prosperity,  to  others  dis- 
appointment. In  retrospect  we  are  divided,  but  in 
prospect  we  are  one.  We  have  a  common  interest  in 
the  Year  of  Grace  Nineteen  Fifteen.  We  hail  it  with 
acclamation  because  there  is  every  reason  to  believe 
that  it  will  be  a  happier  and  better  year  than  its  pre- 
decessor. Nineteen  Fourteen  has  brought  wars  and 
rumors  of  wars,  great  national  trials  and  financial  de- 
pression. Nineteen  Fifteen  must  witness  improve- 
ment.  It  cannot  register  further  decline. 

We  have  arrived  at  that  stage  of  combat  when  the 
nations  are  showing  reticence  in  the  matter  of  encour- 
aging the  slaughter-house  policy  of  the  madman  of 
Europe.  The  allied  armies  must  go  on  with  their  task 
and  reduce  to  complete  submission  the  most  treacher- 
ous and  menacing  foe  that  the  cause  of  civilization  has 
ever  known  ;  but  the  clamour  for  war  is  subsiding, 
and  the  task  is  becoming  easier  as  time  goes  by  and 
the  resources  of  the  enemy  become  exhausted. 

Such  considerations  as  these  should  give  us  fresh 
heart  for  the  business  of  the  coming  year. 

In  inditing  the  final  paragraphs  of  the  editorial 
chapter  of  the  old  year  we  would  impress  upon  our 
readers  the  argument  that  we  have  adduced  in  a  num- 
ber of  previous  articles,  namely,  that  we  have  the 
strongest  reasons  in  the  world  for  inducing  capitalists 
and  financiers  to  go  ahead  with  constructional  pro- 
jects. Never  in  our  generation  will  there  be  a  time 
when  more  favorable  terms  can  be  made  with  manu- 
facturers, supply  dealers  and  contractors. 

One  of  the  particular  reasons  for  the  reduction  in 
the  price  of  building  material  at  the  present  time  is 
the  disposition  on  the  part  of  the  manufacturer  and 
dealer  to  eliminate  profit  as  far  as  possible  in  order 
to  encourage  building  operations.  Only  a  week  or 
so  ago  at  a  meeting  of  a  certain  class  of  manufacturers 
m  .Montreal,  it  was  decided  to  reduce  prices  almost 
to  cost  and  extend  terms  to  the  limit.  This  disposi- 
tion is  not  peculiar  to  one  class  of  manufacturer.  In 
every  line  of  material  the  supply  man  is  willing  to  ex- 
tend terms  to  encourage  constructional  projects  where 
the  credit  standing  of  the  purchaser  warrants  it. 
There  have  come  to  our  notice  cases  where  linns  which 
formerly  insisted  upon  thirty  days  are  now  willing  to 
extend  their  terms  three  or  four  months  where  they 
consider  the  purchasing  parties  "good  risks." 

Not  only  this,  but,  as  we  have  pointed  out  before, 
the  labor  situation  has  changed  materially  and  there 
is  now  a  surplus  of  all  classes  of  labor.  Another  point 
is  that  if  real  estate  prices  have  not  been  affected  to 
any  great  extent  by  the  depressing  incidents  of  the 
last  few  months,  lots  are  certainly  available  for  pur- 
chase on  better  terms.  And  generally,  the  w  hole  con 
StruCtional  fraternity  is  working  together  to  build  up 
business  and  provide  employment. 

A  Montreal  correspondent  of  (his  journal,  estimat- 
ing the  effect  of  these  developments,  averages  the  gen- 
eral reduction  in  building  material  anywhere  from  JO 
to  25  per  cent,  on  the  prices  obtaining  six  months  ago. 

So  that  with  favorable  opportunities  of  entering  up 
<m  the  next  constructional  season,  ami  with  hard  facts 
to  back  a  campaign  for  a  bigger,  brighter  and  better 
year,  we  hail  the  advent  of  Nineteen  Fifteen. 

In  a  sane,  well-balanced  confidence  of  the  Empire's 
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might  ami  right  we  arc  justified  in  believing  that  be- 
forc  another  twelve  months  this  unjust  war  will  have 
become  only  a  nightmare  of  the  past,  and  that  Can- 
ada, with  the  rest  of  the  Empire,  will  have  entered 
upon  a  period  of  unexampled  prosperity. 

I'his  i>  what  the  Xew  Year  lias  to  offer.  And  so 
it  is  with  all  sincerity  and  with  complete  assurance  in 
the  future  that  we  wish  our  readers  a  Happy  and 
Prosperous  Xew  Near. 


Lessons  from  the  Edison  Fire 

IT  ma)  be  ventured  that  no  occurrence  of  the  kind 
in  recent  years  has  attracted  more  attention  in 
Constructional  circles  than  the    lire    early  this 
month  which  destroyed  the  greater  part  of  the 
Edison  plant  at  W  est  Orange,  N.J. 

I'he  tire  started  early  in  the  evening,  in  the  Film 
Inspection  Ihiilding — a  one-storey  sheet  iron  structure 
located  in  about  the  centre  of  the  plant.  The  con- 
tents  of  this  building  were  highly  inflammable,  and  the 
tire  spread  rapidly  to  the  adjoining  buildings.  The 
principal  reasons  assigned  for  the  extent  of  the  disas- 
ter are  interesting  in  view  of  the  manner  in  which  an 
examination  of  the  structures  showed  the  small  dam- 
age  sustained  by  the  concrete  buildings.  The  experts 
employed  to  make  a  survey  after  the  fire  reported  87^2 
per  cent,  of  the  concrete  construction  in  first-class  con- 
dition. The  damage  was  attributed  to: — (1)  the  high- 
1\  inflammable  character  of  the  contents  of  the  build- 
ing; (2)  the  inadequacy  of  the  water  supply;  (3)  the 
fact  that  the  window  openings  were  fitted  with  wooden 
sashes  and  plain  glass;  (4)  lack  of  fire  walls;  (5)  lack 
of  automatic  sprinklers. 

The  plan  reproduced  herewith  shows  the  location 
and  type  of  the  buildings  at  the  plant.  With  the  ex- 
ception of  certain  sections  in  Buildings  24,  15  and  11, 
the  concrete  buildings  were  found  in  good  condition. 
They  were  all  standing,  and  the  salvage  of  the  con- 
tents will  be  large.  This  is  held  in  marked  contrast 
to  the  brick  structures,  where  the  collapse  of  the  build- 
ings resulted  in  heavy  loss  of  contents. 


The  following  comment  on  the  lack  of  proper  fire- 
prevention  measures  is  made  editorially  by  the  Engi- 
neering Record : 

"While  chief  interest  would  seem  to  centre  in  the 
performance  of  the  concrete  buildings,  the  most  im- 
portant conclusion  is  a  costly  verification  of  one  of  the 
fundamentals  of  fire  protection  practice.  This  con- 
clusion should  be  preached  from  the  house-tops — that 
when  structures  are  exposed  to  fire  hazard  from  with- 
out it  is  folly  to  place  one's  trust  in  "fireproof"  build- 
ings fitted  with  wooden  window  sash  and  plain  glass. 
The  ruin  at  West  Orange,  thrown  in  relief  by  being 
linked  with  the  great  inventor's  name,  preaches  that 
lesson  to  the  matter-of-fact  executive  more  strongly 
than  all  the  fire-prevention  documents  ever  written. 
I  I  ere  was  a  plant  with  closely  spaced  buildings,  all  of 
them  without  the  fire-protecrion  provisions  which  long 
experience  has  demonstrated  to  be  essential  for  the 
safeguarding  of  such  structures.  Moreover,  there  were 
no  fire  walls  to  prevent  the  spread  of  the  flames  from 
one  adjoining  building  to  the  next,  and  none  of  the 
buildings  were  equipped  with  automatic  sprinklers. 
The  concrete  buildings  were  considered  "fireproof," 
but  can  be  called  so  only  by  courtesy.  They  were  not 
fireproof,  except  in  the  sense  that  they  themselves 
would  not  burn.  They  were  virtually  concrete  stoves, 
with  tinder  at  every  window  inviting  the  application 
of  the  torch. 

"As  for  the  performance  of  the  concrete  buildings 
in  so  severe  a  test,  one  can  happily  report  that  they 
came  through  very  well.  It  is  safe  to  say  that  four  of 
the  seven  are  in  their  entirety  usable.  In  two  of  the  re- 
maining buildings  the  damage  is  local,  affecting  parts 
of  four  floors,  while  in  the  third  the  columns  in  the 
first  floor  are  in  very  bad  condition. 

"Of  interesting  questions  raised  by  the  fire  there 
are  many.  Two  are  especially  pertinent.  Was  the 
failure  to  use  ties  or  hooping  around  the  reinforcing 
responsible  for  the  damage  to  columns  where  the  fire 
was  unusually  hot,  as,  for  example,  in  the  basement  of 
building"  11,  where  the  expansion  of  the  rods  seems  to 
have  forced  off  the  column  corners?  Are  the  severity 
and  duration  of  the  fire  sufficient  to  account  for  the 
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Location  and  type  of  buildings  at  the  Edison  plant. 
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column  damage  in  certain  sections  or  is  the  theory, 
advanced  by  the  plant  officials,  that  their  failure  was 
due  to  the  water  thrown  on  them  while  hot  necessary 
to  account  for  the  destruction?  These  questions  are 
open  to  argument,  but  as  to  the  second  we  believe  that 
the  water  played  a  critical  role.  Without  this  conclu- 
sion the  strange  localization  of  the  column  failures 
seems  inexplicable,  for  there  is  reason  to  believe  that 
there  was  very  intense  heat  elsewhere  than  in  the  sec- 
tions suffering  maximum  damage. 

"It  will  be  natural  to  use  the  disaster  for  making 
comparisons  between  different  types  of  construction, 
and  opinions  as  to  the  efficiency  of  the  concrete  struc- 
tures under  such  conditions  will  likely  be  influenced 
by  prejudices  for  or  against  this  type.  To  the  Engi- 
neering Record,  however,  certain  conclusions,  based 
on  alternative  premises,  seem  evident.  If  the  untied 
column  rods  played  an  important  part  in  the  failures, 


other  fireproofed  types  may  have  come  through  just 
as  well.  If  water  was  the  chief  factor,  then  any  other 
type  than  concrete,  under  the  conditions  which  obtain- 
ed in  the  ground  floor  of  bidding  11.  in  the  southeast 
corner  of  the  same  structure,  and  in  the  third  floor  of 
building  24,  would  have  been  on  the  ground,  with  a 
very  much  larger  contents  loss  than  in  the  case  at 
West  Orange.  Of  course  the  failure  in  24  might  have 
been  confined  to  the  west  wing,  and  that  in  the  corner 
of  11  to  the  particular  section  in  question. 

"Regardless  of  these  views  or  those  others  may 
hold,  all  can  agree  that  no  structure,  no  matter  what 
the  type,  should  be  called  upon  to  meet  such  a  test. 
The  fundamental  question  is  not  as  to  the  type  that 
makes  the  best  stove  for  inflammable  contents,  but 
what  methods  will  prevent  the  spread  of  the  Haines. 
Eire-resisting  window  and  door  construction,  tire  walls 
and,  above  all,  sprinklers  furnish  the  answer." 


Definite  Expression  in  Architectural  Detail 

From  the  Building  News  (London) 


FORM,  as  it  develops  under  hammer  and  chisel, 
may  typify  the  emergence  of  delinite  theme 
from  nebulous  idea.  In  like  gradual  manner 
line  and  lineament  are  evolved  in  the  brain  of 
the  designer.  We  grope  blindly  for  clear  expression 
of  that  which  we  do  not  at  first  clearly  comprehend. 
A  hazy  first  notion  becomes  defined  only  as  we  strive 
to  express  our  sentiment — as  we  bring  the  subject- 
matter  of  our  thought  into  better  and  better  focus.  All 
that  may  reasonably  be  termed  novel  in  design  is  no 
doubt  produced  in  this  way,  since  invention  is  often 
slow,  step  by  step,  and  laborious. 

In  all  these  efforts  of  the  brain,  that  which  we  are 
in  reality  striving  to  attain  is  definite  expression — the 
clear-cut  and  logically  correct  transcript  of  mental 
imagery.  We  seek  to  place,  with  pencil  on  paper,  the 
fleeting  idea.  We  shall  be  well  advised  to  exercise 
patience  in  attaining  this.  It  will  he  well  thoroughly 
to  grasp  and  fully  interpret  our  idea.  The  hasty  trans- 
ference of  ill-considered  design  to  solid  stone  will  mean 
loss  of  definiteness.  Some  of  the  shadowy  vagueness 
of  our  first  mental  conception  will  inhere.  That  which 
we  should  earnestly  seek  is  definition.  We  desire  the 
intelligible  and  apparent — meaning,  import  and  signi- 
ficance. 

It  has  been  said  that  curiosity  is  the  real  overmas- 
tering passion.  We  are  all  continually  asking — sub- 
consciously, no  doubt — "What  is  it?"  In  direct  and 
indirect  ways  we  constantly  put  this  question  to  our- 
selves. It  is  ever  present,  as  we  encounter  novel  ob- 
jects. For  this  reason,  we  must  assume  that  the  mat- 
ter greatly  concerns  design.  W  e  should  at  all  times 
remember  the  promptings  of  curiosity,  and  by  no 
means  dismiss  the  subject  by  counting  it  an  ignoble 
passion.  We  should  recognize  the  position,  and  re 
member  that  anything  ill-defined,  from  carelessness  or 
lack  of  sufficient  thought  and  consideration,  causes 
perplexity  and  leads  to  offence.  We  should  endeavor 
so  to  present  our  architectural  ideas  that  the  meaning 
and  nature  of  the  object  are  never  in  doubt;  for  thai 
which  we  do  not,  or  cannot,  understand  or  clearly  Com- 
prehend engenders  mystery.  In  this  wa\  we  may  be 
impressive,  and  even  awe-inspiring;  but  Since,  in  archi- 
tecture, we,  seldom  need  to  produce  the  mysterious, 


definiteness  of  expression,  obvious  intention  and  mean- 
ing, should  be  our  aim. 

There  are  few  more  praiseworthy  aims  in  practical 
architecture  than  an  endeavor  to  give  correct  and  clear 
expression  to  everything  added  to  plain  building  as  an 
ornamental  accessory.  We  know  that  this  general 
principle  is  at  the  root  of  successful  architecture  as  an 
affair  of  organic  constructional  parts;  we  must  hold 
that  a  similar  effectiveness  characterises  architectural 
ornament  that  has  fitting  and  delinite  expression.  It 
is  the  meaningless,  purposeless  scroll,  or  curve  reflex, 
representing  nothing  definite,  based  on  no  prototype, 
referring  in  no  way  to  objects  found  in  nature,  that  fails 
by  virtue  of  its  absence  of  definite  expression. 

If  we  examine  ourselves,  no  doubt  we  shall  find  we 
all  like  to  recognize,  clearly,  that,  say.  an  oak  or  a 
vine-leaf  is  intended.  We  like  and  we  admire  definite 
expression,  faithful  observance  of  characteristic  of  this 
or  that  natural  prototype,  which  the  designer  has  taken 
as  a  model,  or  used  as  a  motif.  Where  very  highly- 
conventionalized  ornamentation  is  concerned,  our  rule 
may  need  a  little  latitude  in  application.  Yet  is  it  to 
be  noted  that  we  cannot  truly  conventionalize,  except- 
ing as  we  exalt  and  aggrandize  characteristic,  and  in- 
stil more  of  the  essential  spirit  of  the  object  conven- 
tionalized. If  we  make  any  one  chance  leaf  or  flower 
a  model,  we  must  needs  produce  a  less  characteristic 
representation  of  the  genus  than  when  we  take  as  a 
model  an  ideal  form  conceived  as  the  average  of  num- 
bers of  such  leaves  or  flowers.  In  true  and  masterful 
conventionalizing,  the  spirit  of  the  natural  object  is 
enshrined,  so  to  say,  in  the  ornament.  I»v  thus  eon 
sideling  our  proposition,  that  definiteness  and  readv- 
recognisability  are  most  desirable  attributes  in  archi- 
tectural ornamentation— to  employ  a  not  verv  happy, 
if  common,  expression — we  should  arrive  at  the  con- 
clusion that  in  conventional,  floriated  enrichment,  hav- 
ing real,  natural,  basic  prototype,  a  high  degree  of 
definiteness  is  required  in  design,  and  is,  bv  the  very 
nature  of  the  process  of  true  conventionalizing,  assur- 
ed 

I  he  belief  that  definiteness  of  expression  is  essen- 
tial in  good  architectural  enrichment  will,  we  believe, 
be  established  on  all  grounds  of  inquiry.    Besides  the 
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sweet  reasonableness  of  the  principle,  we  shall  tind 
that  the  measure  of  definition  is  closely  related  to  the 
amount  of  >kill  and  thought  bestowed  upon  the  work; 
and  that  carelessness  and  haste,  and,  obviously,  ignor- 
ance, aie  at  tlu-  root  of  that  indetinteuess  of  expression 
and  lack  of  intent  and  purpose  in  "decorative"  device, 
which  we  too  often  find  in  contemporary  architecture. 
\\  e  curve  ami  tellex  and  re-retlex,  and  let  things  go  at 
that.  It  is  easy;  hut  to  produce  a  truly  sculptur- 
esque acorn  is  not  easy. 

W  hen  we  a>k  that  question:  "What  is  it?"  we  shall 
tind,  as  a  rule,  that  the  readiness  of  answer  corresponds 
to  the  amount  of  care  and  thought  with  which  the  dec- 
orative  device  has  been  executed.  If  we  desire  char- 
acter in  enrichment,  we  must  go  to  Nature  for  some 
prototype,  and  let  oak-leaf  in  wood,  or  stone  lily,  show 
obvious  relation  to  this.  We  have,  then,  Nature  as 
guide;  and.  truly,  in  decorative  design,  we  must  appeal 
ver)  directly  to  natural  form  for  motive  and  inspira- 
tion.  We  have  no  other  guide,  no  other  compass,  here. 

Pure  geometrical  ornament  we  may  view  in  a 
somewhat  modified  light,  although  geometry  is  obvi- 
ously natural  enough.  We  might  classify  all  neces- 
sary architectural  enrichment  and  ornamentation  into 
the  quasi-natural,  or  "naturalesque,"  the  more  or  less 
conventional,  and  the  wholly  geometric.  In  the  form- 
e-  we  must  include  all  frankly  realistic  carving,  the 
best  work  in  which  is  saved  from  the  charge  of  ignoble 
imitation  by  the  instinct  of  the  sculptor  who  imparts 
the  sculpturesque  attribute.  Our  principle  of  endeav- 
oring to  impart  the  fullest  and  most  characteristic 
form  and  lineament  warns  us  against  mixed  ornamen- 
tation— vegetation  growing  out  of  animals,  and  like 
evidence  of  debased  thought  in  design  matters.  Cer- 
tainly, if  we  encounter  an  object  of  supposed  value  as 
architectural  decoration,  half-tree,  half-animal,  we 
might  pertinently  ask:  "What  is  it?" 

All  naturalesque,  conventional,  and  geometric 
forms  are.  in  reality,  based  on  nature.  In  seeking  to 
impart  that  fitness  for  architectural  embellishment 
which  differentiates  slavish  imitation  from  true  orna- 
ment, we  should  endeavor  to  give  to  the  first  class  of 
ornamentation  high  resemblance  to  prototype,  short  of 
missing  that  sculpturesque  quality  that  lifts  the  work 
out  of  mere  copyism.  In  highly  conventionalized  or- 
namentation, we  should  rather  seek  to  instil  the  spirit 
of  plant  life.  Taking  such  a  decorative  device  as  the 
Grecian  honeysuckle,  we  see  that  it  is  a  highly-con- 
ventionalized ornament,  and  over  and  above  the  special 
beauty  of  the  flower  that  forms  the  motive  of  the  de- 
sign, the  general  disposition  and  arrangement  of  the 
parts  di-plays  vigour  and  vitality.  The  definite  ex- 
pression  sought  to  be  expressed  in  conventional  form 
is.  in  major  part,  the  essential  grace  and  beauty  of 
plant  life. 

We  cannot  but  conclude  that  all  decorative  form 
should  have  reference,  basically,  to  something  natural 
— existent  and  created,  or,  as  in  the  case  of  geometry, 
co-eternal.  Unless  this  statement  is  carefully  weigh- 
ed, it  may  be  doubted.  It  will,  on  mature  considera- 
tion, we  think,  be  found  substantial,  and  acceptable  to 
all  but  those  who  see  beauty  in  meaningless  scrolls, 
and  purposeless  curve  and  reflex.  He  who  imagines 
that  he  can  evolve  true  and  beautiful  ornament  from 
his  inner  consciousness  without  reference  to  natural 
base  or  prototype — motif — practises  self-deception, 
is  less  a  true  artist  than  the  savage  who  incises  rough- 
ly, simple  natural  objects  on  his  door-posts,  or  than 
Palaeolithic  man  rudely  drawing  the  mammoth  on 
fragments  of  tusk. 

Let  us  commence  our  work  by  asking  ourselves  the 


question:  "What  is  it?"  Such  a  practice  followed  in 
actual  process  of  design  might  tend  to  rid  us  to  some 
extent  of  the  fearsome  horrors  of  rococco  ornament, 
;iik1  of  the  senseless,  double-ended,  curved  and  reflexed 
bone  like  objects  that  seem  an  obsession  in  the  minds 
of  so  many  so-called  "ornamental"  draughtsmen. 


Stories  of  Great  Engineers 

(From  The  Surveyor) 

Tl  I  ERE  is  some  consolation  in  the  fact  that, 
though  the  pay  of  the  rank  and  file  of  civil 
engineers  is  still  very  vile,  it  is  vastly  better 
than  it  was  in  the  days  of  yore — at  least,  in 
the  cases  of  consultants  of  repute.  It  is  recorded  that 
John  Smeaton  was  satisfied  to  be  paid  two  guineas 
for  a  full  day's  work,  and  this  was  the  man  of  whom 
Robert  Stephenson  spoke  as  "the  engineer  of  the  high- 
est intellectual  eminence  that  had  yet  appeared  in 
England,"  and  "the  greatest  philosopher  in  our  pro- 
fession that  this  country  has  yet  produced." 

Rennie's  bill  against  the  Manchester  Water-works 
Company  for  his  year  and  a  half's  advice  was  only 
£159,  his  charge  to  them  for  a  whole  day's  labor  be- 
ing six  guineas.  The  Ordnance  Department  he  charged 
seven  guineas  a  day,  and  General  Brownrigg,  the 
head  of  the  department,  complained,  saying  it  was 
equal  to  the  pay  of  a  Field  Marshal.  "Well,"  replied 
Rennie,  "I  am  a  Field  Marshal  in  my  profession,  and 
if  a  Field  Marshal  in  your  line  had  answered  your  pur- 
pose I  suppose  you  would  not  have  sent  for  me !" 
"Then  you  refuse  to  make  any  abatement?"  "Not  a 
penny,"  replied  the  engineer — and  the  bill  was  paid. 

Have  we  any  leading  engineers  as  versatile  as 
John  Rennie?  During  his  college  career  he  read  Em- 
erson, Switzer,  Maclaurin,  Belidor,  and  Gravesande, 
allowing  neither  pleasure  nor  society  to  divert  him 
from  his  studies.  As  a  relaxation  he  learned  French 
and  German,  and  was  shortly  able  to  read  both  with 
ease.  His  recreation  was  mostly  of  a  solitary  kind, 
and  having  a  taste  for  music  he  acquired  considerable 
proficiency  on  the  flute  and  the  violin,  and  even  went 
so  far  as  to  buy  a  set  of  bagpipes  and  learn  to  play 
upon  them.  But  Avhen  he  left  Edinburgh  the  exten- 
sive nature  of  his  engagements  so  completely  occu- 
pied his  time  that  in  a  few  years  flute,  fiddle  and  bag- 
pipes were  laid  by  altogether. 

Among  John  Rennie's  earliest  pieces  of  workman- 
ship was  a  fleet  of  miniature  ships,  which  he  made 
when  he  was  only  about  ten  years  old.  Shortly  after, 
by  the  advice  and  with  the  assistance  of  his  friend 
Meikle — who  took  as  much  pride  in  his  performances 
as  if  they  had  been  his  own — Rennie  made  a  model 
of  a  windmill,  another  of  a  fire  engine  (or  steam  en- 
gine), and  another  of  Vellore's  pile  engine,  all  dis- 
playing a  considerable  amount  of  manual  dexterity. 
According  to  Dr.  Smiles'  "Lives  of  the  Engineers," 
at  least  sime  of  these  early  efforts  of  the  great  engi- 
neer's boyish  genius  were  still  in  existence  some  ten 
years  ago.  It  would  be  interesting  to  know  if  they 
still  exist,  and,  if  so,  where. 


The  total  value  of  the  stone  produced  in  the  United 
States  in  1913  was  $83,732,995,  as  compared  with  $78,- 
193,220  in  1912,  an  increase  of  $5,539,775,  or  7.08  per 
cent.  The  year  surpassed  all  previous  years  in  the 
value  of  granite,  trap  rock,  sandstone,  marble  and  lime- 
stone, increasing  8.17,  22.88,  2.02,  1.08.  and  5.49  per 
cent,  respectively  over  the  value  for  1912. 
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A  New  Winnipeg  Hotel  with  Up-ToDate 

Constructional  Features 


IT  is  claimed  for  the  new  Olympia  Hotel  at  Winni- 
peg that  it  contains  some  of  the  finest  architec- 
tural work  in  Western  Canada.  At  least,  this  is 
one  of  the  features  which  entitles  the  building  to 
special  mention.  The  hotel,  which  is  of  steel  con- 
struction throughout,  with  hollow  fireproof  tiling,  is 
four  storeys  high,  with  basement-  and  sub-basement, 
and  contains  accommodation  for  two  hundred  and  fifty 
guests.  The  exterior  finish  is  executed  in  terra-cotta, 
with  gray  brick  facing  the  lanes  and  light  wells.  The 
fire  escapes  and  stairways  are  enclosed  in  fireproof 


in  woodwork  and  the  skilful  planning.  The  public 
telephone  booths  are  of  inlaid  walnut,  and  are  finished 
with  stained  glass  doors  and  windows. 

Adjoining  the  lounge  is  the  ladies'  reception  room, 
dining-room,  bar,  and  service  department.  The  main 
stairs,  which  are  of  marble,  lead  to  the  mazzanine  hall 
on  the  second  floor  and  to  the  grill  room  in  the  base- 
ment. 

The  guest  rooms  are  commodious  and  well  lighted. 
The  private  baths  adjoining  are  fitted  with  porcelain 
fixtures,  while  the  floors  are  finished  with  a  composite 


Attractive  exterior  of  the  Olympia  Hotel.  Winnipeg. 


compartments  opening  into  the  corridors  through  met- 
allic doors  with  wired  glass.  The  architectural  style 
follows  the  Cothic  and  Renaissance.  The  material 
used  is  a  soft  grey  terra-cotta,  which  starts  from  the 
polished  concrete  base.  The  flat  walls  of  the  upper 
storeys  terminate  in  a  line  of  battlements  deeply 
carved  and  ornamented.  A  feature  of  interest  is  the 
massive  marquise  which  extends  across  the  front  and 
sidewalk,  the  whole  structure  being  of  cast  iron  and 
glass. 

The  rotunda  and  lounge  are  entered  from  the  north 
vestibule,  which  is  finished  in  oak  and  stained  glass. 
The  ceiling,  which  is  heavily  moulded  and  stencilled, 
is  supported  by  massive  pillars  rising  from  a  base .  ol 
grey  marble.  The  walls  are  of  buff  Caen  stone,  rising 
above  a  wainscotting  of  Tavernell  mat  hie.  with  floors 
of  a  colored  variety  of  Tennessee  marble, 
influence  is  seen  in  the  arched  openings, 

ornamented  ceiling,  the  hammered  brass 

the  stained  krlass  doorways. 

The  commercial  atmosphere  of  the  routine  offices 
on  the  ground  SOOT  is  relieved  by  the  excellent  taste 


I  ere  (  n  >thic 
the  heavily 
ixtures  and 


white  tiling.  The  approach  to  the  mezzanine  hall  is 
by  a  staircase  of  Tennessee  marble  leading  from  the 
rotunda.  The  walls  of  the  hall  are  panelled  with  a 
tightly  stretched  fibre  covering.  A  heavy  railing  of 
bronze-stained  oak  separates  the  panels  from  the  deep 
plaster  frieze.  The  ceiling  is  arched  and  ornamented 
with  a  continuation  of  the  sidewall  decoration. 

The  design  of  the  tea  room  follows  that  of  the  me/ 
zanine  hall.    The  beamed  ceiling  is  supported  by  large 
pillars.     Natural  lighting  is  obtained  through'  broad 
arched  windows  and  skylights. 

The  dining-room,  which  is  two  storeys  high,  fol 
lows  the  Renaissance  design.     Mere  there  are  tapis 
tried  pillasters,  with  silk  cord  side  light  fixtures  sus- 
pended therefrom.    Eight  is  furnished  through  panels 
of  stained  j^lass. 

The  interior  of  the  bullet  is  a  particularly  fine  ex 
ample  oi  Gothic.  Like  the  dining-room,  it  is  two 
storeys  in  height.  The  walls  west  and  south  are  faced 
with  bull"  Caen  stone  rising  above  a  base  of  polished 
marble.  Iron  lanterns  are  suspended  from  the  heavy 
oak  rafters.     The  appearance  of  the  room  is  enhanced 
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by  a  scries  of  mural  panels  depicting  Norman  scones. 
The  floor  is  of  red  tile. 

[*he  walls  of  the  grill  room  are  finished  with  tap- 
estried brick.  The  ceiling  is  done  in  light  cream  with 
skylights  of  the  same  tint.  The  floors  are  of  red 
square  tile  and  black  mortar.  The  grill  is  separated 
from  the  lobby  and  coat  room  by  an  oak  door. 

I'ower  is  so  cheap  in  Winnipeg;  that  it  was  not  con- 
sidered advisable  to  install  a  generating  plant.  There 
are  connections,  however,  with  both  the  city  lighting 
and  street  railway  power,  which  will  prevent  incon- 
venience in  the  event  of  damage  to  the  regular  sources 
of  supply. 

In  the  basement  there  are  large  boilers  of  the 
Scotch  dry  back  type.  These  are  internally  fired  by 
Morrison  suspension  furnaces.  There  are  three  of  these 
boilers,  each  developing  150  h.p. 

The  hotel  has  its  own  wells,  which  are  drilled  to 
bed  rock.  Water  is  stored  in  large  tanks  from  which 
it  is  distributed  through  the  water  softeners,  the  do- 
me-tic supply  tank,  and  the  high  pressure  tank  in  the 
pump  house  on  the  roof.  Owing  to  the  fact  that  the 
basement  extends  below  the  level  of  the  city  sewers, 


Dining  Room,  Olympia  Hotel,  Winnipeg. 

pneumatic  and  electric  sewage  ejectors  of  a  noiseless 
type  have  been  installed. 

The  cost  of  the  building  proper  is  estimated  at 
•SoOO.000,  and  with  furnishings  at  $1,000,000.  The 
general  contractors  were  the  Carter-Halls-Aldinger 
Company,  Limited,  Winnipeg. 


Blasting  frozen  bulk  freight,  such  as  sand,  clay, 
rock  ballast  or  ore,  is  recommended  in  the  October 
issue  of  the  DuPont  Magazine.  The  following  direc- 
tions  are  given:  Use  a  slow-acting  dynamite  in  small 
quantities,  say  one-fourth  or  one-half  of  a  1^4  x  8-in. 
cartridge  per  charge.  Make  a  hole  with  a  crowbar  in 
such  material  as  broken  stone,  and  with  an  auger  in 
-and  fir  clay.  The  charge  should  be  not  less  than  2  or 
3  ft.  from  the  side  or  bottom  of  the  car.  Tamp  the 
hole  when  loaded  and  fire  the  charge  preferably  with 
an  electric  detonator,  although  a  blasting  cap  and  fuse 
may  be  used.  It  is  stated  that  the  material  may  be 
opened  up  in  this  way  without  damage  to  the  cars  and 
without  throwing  the  material. 


An  interesting  incorporation  at  Montreal  is  that 
of  the  International  Lime  Company,  Limited,  which 
is  capitalized  at  $200,000.  The  incorporators  include 
Messrs.  W.  K.  McKeown,  Henri  Lacerte,  E.  A.  Bar- 
nard and  G.  E.  Chart,  all  of  Montreal. 


The  Behaviour  of  Reinforced  Concrete 
in  Fires 

Till',  ability  of  reinforced-concrete  construction 
to  resist  severe  fires  lias  been  demonstrated  in 
three  recent  conflagrations,  at  Kingston,  Ont., 
Youngstown,  Ohio,  and  Kansas  City,  Mo.  In 
each  case  the  heat  was  intense  and  in  two  of  the  fires 
the  adjoining  structures  were  destroyed  completely. 

At  the  plant  of  Davis  &  Sons'  Tannery,  Kingston, 
there  were  two  buildings  side  by  side,  one  a  Kahn- 
system  reinforced-concrete  structure,  the  other  a  brick 
dwelling  with  interior  wood  construction.  These  two 
buildings  were  joined  at  two  points  toward  the  end. 
The  fire  completely  demolished  the  brick  building, 
while  the  reinforced-concrete  structure  in  the  midst  of 
the  flames  was  practically  uninjured.  So  intense  was 
the  heat  that  the  wire  glass  in  the  latter  building  was 
melted  to  a  liquid  and  hung  like  icicles  in  various 
places.  The  wooden  water  tank  on  the  top  of  the 
structure  was  reduced  to  a  mass  of  chars,  but  has 
since  been  replaced.  All  that  remained  of  the  brick 
building,  which  was  four  storeys  high  and  filled  with 
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leather  and  machinery,  was  a  mass  of  scrap  iron,  steel 
and  brick. 

There  were  also  in  the  fire  an  engine  house  and  a 
leach  house.  The  brick  walls  and  wooden  roof  of  the 
engine  house  were  entirely  destroyed.  The  leach 
house,  which  has  concrete  walls  and  a  wooden  roof, 
shows  the  concrete  walls  still  standing,  while  the  in- 
terior was  completely  gutted. 

In  the  fire  of  J.  R.  Thomas  &  Sons'  wholesale 
warehouse,  Youngstown,  Ohio,  the  heat  was  particu- 
larly intense,  as  the  contents  were  of  a  highly  inflam- 
mable nature.  The  building'  was  about  100  ft.  square 
and  six  storeys  high,  and  at  the  time  of  the  fire  was 
well  filled  with  stock. 

Two  carloads  of  matches  stored  at  one  point  of  the 
sixth  floor  under  the  roof  were  reduced  to  a  mass  of 
ashes.  These  matches  burned  intensely  for  three 
hours,  during  which  the  temperature  was  continuously 
at  about  1,700  deg.  Fahr.  Careful  examination  of  the 
reinforced-concrete  roof  above  this  point  showed  prac- 
tically no  damage.  The  bottom  of  an  occasional  terra- 
cotta tile  was  broken  ofT,  but  this  was  readily  repaired 
by  metal  lath,  and  plaster. 

The  cause  of  the  fire,  although  not  exactly  known, 
is  believed  to  have  been  due  to  the  explosion  of  rat 
poison,  which  simultaneously  started  the  fire  on  the 
second,  fifth  and  sixth  floors.    The  explosion  was  of 
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such  violence  as  to  blow  out  the  wall  on  the  south  side 
of  the  building  on  the  upper  two  floors,  but  no  damage 
was  done  to  the  reinforced-concrete  construction. 

The  floors  and  roof  consisted  of  a  combination  of 
reinforced  concrete  and  hollow  tile.  In  this  system  the 
rows  of  terra-cotta  tile  were  separated  and  supported 
by  concrete  joists  reinforced  with  Kahn  trussed  bars. 
This  reinforced-concrete  floor  was  supported  on  struc- 
tural steel  beams  and  columns  incased  in  concrete. 
The  floors  were  designed  for  a  live  load  of  250  lbs.  per 
square  foot. 

On  another  part  of  the  floor  brooms  were  stored, 
some  of  them  being  hung  from  the  ceiling  and  others 
resting  on  the  floor.  So  intense  was  the  heat  that  the 
handles  of  these  brooms  were  entirely  consumed,  but 
the  floor  construction  showed  no  signs  of  damage. 
Paper  bags  were  piled  up  to  the  ceiling  on  one  part 
of  the  second  floor,  and  burned  fiercely  until  entirely 
consumed,  yet  the  only  damage  to  the  floor  above  was 
to  the  bottom  side  of  a  small  area  of  hollow  tile.  That 
the  floor  iteslf  was  not  weakened  by  this  intense  fire  is 
shown  by  the  fact  that  above  this  portion  were  stored 
boxes  containing  canned  goods  weighing  about  300 
lbs.  per  square  foot.  There  was  no  apparent  sign  of 
deflection  of  the  ceiling  below. 

After  the  debris  resulting  from  the  fire  had  been 
cleared  out,  in  order  to  ascertain  whether  the  floor  had 
been  weakened  in  any  way  by  the  fire,  a  test  was 
made.  A  load  of  300  lbs.  per  square  foot  was  placed 
over  the  location  where  the  fire  had  been  most  intense, 
and  the  total  deflection  of  the  floor  was  less  than  1-16 
in.  In  this  way  it  was  determined  that  the  floors  had 
not  been  weakened  and  that  they  will  not  have  to  be 
replaced.  The  only  repairs  required  are  a  slight  patch- 
ing up.  The  entire  concrete  construction  can,  it  is 
stated,  be  repaired  at  the  expenditure  of  a  few  hundred 
dollars,  although  the  damage  to  the  stock  amounted 
to  more  than  $200,000. 

A  conflagration  occurred  recently  in  the  lrirsL 
Christian  Church  Annex,  Kansas  City,  Mo.  The  first 
ami  second  floors  of  the  annex  were  of  reinforced  con- 
crete, steel  Floretyle  construction  of  the  Trussed  Con- 
crete Steel  Company  being  used.  The  upper  three 
floors  were  constructed  of  cast-iron  columns,  steel 
beams  and  wooden  joists.  The  building  was  in  course 
of  construction  at  the  time  of  the  fire,  and  the  Ily-Rib 
ceiling  had  not  been  plastered  on  the  under  side. 
I  knee  the  Floretyle  construction  was  subjected  to  a 
more  severe  test  than  would  be  expected  in  a  complet- 
ed building. 

The  Upper  three  floors  of  the  annex  and  the  church 
itself  were  destroyed  by  the  lire.  In  addition  to  this 
the  first  floor  was  divided  into  a  number  of  rooms  by 
wooden  partitions  which  binned  up  completely,  but 
this  additional  heat  did  not  affect  the  construction. — 
Engineering  Record. 


A  total  of  l'J,NNl,714  cross-ties  were  purchased  by 
the  steam  and  electric  railways  of  Canada  during  1913, 
according  to  a  Forestry  Branch  Bulletin,  In  1912,  a 
total  of  21,308,571  ties  were  put  chased.  Of  the  1913 
total,  39.1  per  cent,  were  of  jack  pine;  12.3  per  cent, 
white  cedar;  12.2  per  cent.  I  >oiij,rlas  fir;  <>.2  per  cent, 
western  larch;  6  per  cent,  hemlock  ;  5.7  per  cent,  hard 
pine;  4.')  per  cent,  oak;  4.4  per  cent,  tamarack;  and 
small  percentages  of  western  hemlock,  BpTUCe,  chest- 
nut, red  cedar,  red  pine,  beech,  birch,  maple,  elm,  ash 
and  cherry. 


The  Status  of  Air  Ozonation 

AT  a  recent  meeting  of  the  American  Society  of 
Heating  Engineers,  Mr.  M.  W.  Franklin  pre- 
sented a  paper  on  the  above  subject,  and  in 
the  discussion  which  followed  an  interesting 
comment  was  made  by  Professor  J.  D.  Hoffman,  of 
the  University  of  Nebraska. 

The  Professor  based  his  remarks  on  the  following 
statements  which  the  author  had  made  in  his  paper : — 
"According  to  the  modern  theory  of  ventilation,  the 
only  baneful  factors  in  'vitiated'  air  are  heat,  moisture 
and  odors." 

"It  has  been  shown  that  in  the  worst  cases  the 
available  oxygen  is  far  in  excess  of  the  demand,  and 
that  CO*  is  harmless  in  concentration  likely  to  be  met. 
The  conviction  once  prevalent  that  organic  'crowd 
poisons'  were  the  guilty  factors  likewise  has  been 
abolished." 

"The  most  recently  demolished  belief  was  that  bac- 
teria existed  as  a  menace  in  re-breathed  air." 

"The  modern  practice  of  ventilation,  then,  clearly  is 
concerned  only  with  absorbing  the  almost  invariable 
quantity  of  heat  produced  per  capita  of  room  occu- 
pants, of  removing  the  moisture  transpired,  and  of 
destroying  the  odors  generated,  etc." 

Professor  Hoffman  remarked  that,  according  to 
these  quotations,  there  was  no  question  of  doubt  con- 
cerning the  wholesomeness  of  respired  air  if  it  was 
only  kept  at  the  proper  temperature  and  humidity  and 
kept  free  from  odors.  In  imagination,  let  two  men  be 
taken,  of  equal  normal  health  qualifications,  except 
that  one  had  lost  the  sense  of  smell.  These  men  were 
subjected  to  an  atmosphere  heavily  charged  with  of- 
fensive odors,  and  the  question  was  whether  the  man 
with  the  normal  sense  of  smell  would  receive  the 
greater  injury. 

Certainly,  odors  were  not  harmful ;  they  merely  in- 
dicated the  trouble.  Personally  he  (the  Professor)  was 
inclined  to  regard  the  sense  of  smell  as  an  easily-ap- 
plied proof  of  the  stagnation  of  the  air,  comparable 
in  a  way  with  the  CO=  test,  which  was  a  proof  of  the 
amount  of  fresh  air  supplied  and  the  distribution  of  the 
air  in  the  room.  As  to  eliminating  odors  as  being 
merely  unpleasant  and  not  harmful,  it  might  be  asked 
"How  about  temperature  and  humidity?"  Surely  heat 
and  water  were  not  baneful  factors  or  harmful  to  the 
human  body,  except  as  taken  in  extraordinary  amounts. 

No  person  contended  that  an  otherwise  pure  at- 
mosphere, having  less  than  normal  oxygen  or  more  than 
normal  ('()-•,  would  be  fatal  or  immediately  harmful, 
although  its  subtle  influence  upon  health  by  long  con 
tinned  applications  to  those  conditions  had  still  to  be 
proved. 

Referring  to  "crowd  poisons,"  Professor  Hoffman 
said  that,  even  if  able  to  define  them,  was  enough 
known  about  them  to  be  sure  there  were  no  such  poi- 
sons? Was  it  conclusively  proved  that  bacteria  did 
not  exist  in  respired  air?  The  careful  observer  would 
insist  that  judgment  upon  those  most  vital  points 
should  be  exceedingly  deliberate. 

To  subject  persons  in  normal  health  to  bad  air 
conditions  for  a  few  hours  or  days,  and  then  draw  con- 
clusions as  to  the  permanent  health  effects,  was  not 
good  logic.  Because  persons  might  stand  certain  uu 
satisfactory  surroundings  for  a  brief  period  without  ap- 
parent harm  did  not  argue  that  the  same  persons  could 
continue  this  indefinitely. 

Concerning  bacterial  and  germ  poisoning,  there 
w  ere  many  convincing  object  lessons  to  be  seen  around 
them.     In  a  family  of  his  acquaintance,  one  member 
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contracted  tuberculosis  in  an  unhealthy  trade,  and  lay 
tor  some  time  before  being  taken.  At  this  time,  all 
the  other  members  of  the  family  seemed  in  normal 
health.  Hut  within  a  couple  of  years  two  more  were 
taken  in  the  same  way,  although  the  disease  was  con- 
tracted ditYcrently  from  the  first  case.  The  remnant 
of  the  family  was  advised  to  move  to  other  quarters, 
and  so  far  as  he  had  learned,  no  more  were  taken.  The 
sentiment  was  expressed  that  leaving  the  old  home, 
which  no  doubt  was  thoroughly  filled  with  the  germs 
of  the  disease,  saved  their  lives. 

Another  case  which  exhibited  conditions  fully  as 
striking  was  called  to  his  attention.  In  a  fraternity 
b  use  one  of  the  boys  contracted  tuberculosis,  and, 
while  sitting  by  himself,  used  one  of  the  discarded  heat 
stacks  as  a  spittoon.  Alter  his  deatli  one  after  another 
of  these  splendid  fellows  gave  up  their  lives  until  the 
fraternity  was  completely  demoralized.  After  the 
cause  of  the  scourge  was  learned,  and  a  move  was  made 
to  other  quarters,  everything  was  satisfactory.  Hun- 
dreds of  such  cases  could  be  cited. 

Of  all  the  delicate  machinery  enclosed  in  the  hu- 
man body  no  part  had  more  effect  upon  the  general 
health  than  the  incinerator  or  purifying  plant  termed 
"the  lungs."  When  these  were  not  supplied  with  air 
of  proper  quality  or  amount,  or  when  they  were 
thrown  out  of  service  by  disease,  stagnation  ensued. 

The  Professor  went  on  to  say  that  he  was  convinced 
the  author  of  the  paper  under  discussion  did  not  wish 
them  to  understand  that  the  wholesale  destruction  of 
former  precedents  and  ideals  in  ventilation,  as  speci- 
fied by  him,  was  unconditionally  recommended.  As  to 
the  first  quotation,  the  word  "baneful"  meant  having 
poisonous  qualities,  the  state  of  being  harmful  or  des- 


tructive, etc.  The  author  had  stated  "So  far  as  is 
definitely  known,  the  value  of  ozone  in  ventilation  is 
due  to  any  beneficial  effect  upon  the  human  econ- 
omy, but  to  the  circumstance  that  it  destroys  much 
that  may  be  objectionable  or  harmful  in  foul  air,  etc." 
The  whole  value  of  his  paper  was  based  upon  the  fact 
that  ozone  had  the  power  to  destroy  bacteria  and 
harmful  substances  floating  in  the  air,  and  since  he 
(Mr.  Franklin)  recognized  ozone  to  be  a  powerful 
germicide,  he  recommended  it  as  an  accessory  to  the 
modern  ventilating  system. 

The  Professor  remarked  that  he  had  no  criticism 
to  offer  upon  this  view  of  the  subject  except  to  say 
that  the  person  not  accustomed  to  inhaling  ozone  had 
better  begin  with  very  small  amounts  and  increase  the 
dose  gradually.  In  experimenting  with  an  ozonator  he 
had  found  it  necessary  to  limit  its  use,  because  of  the 
influence  of  the  ozone  upon  the  membrane  of  the  nose 
and  throat  of  those  persons  regularly  employed  in  the 
office.  In  the  lecture-rooms,  however,  where  there 
were  large  room  volumes  and  many  people,  the  room 
air  was  freshened  and  deodorized  and  no  complaints 
were  made  by  any  persons  subjected  to  its  influence 
for  one  hour. 

The  author's  paper,  therefore,  as  an  exponent  for 
the  use  of  ozone  in  the  art  of  air  conditioning,  deserved 
commendation,  but  it  weakened  its  position  in  making 
final  and  sweeping  conclusions  concerning  those  phases 
of  air  conditions  upon  which  there  was,  as  yet,  so 
much  uncertainty. 

His  conclusion  was  merely  this :  When  air  condi- 
tions within  room  interiors  become  the  same  as  those 
of  the  pure  outside  air,  the  best  physical  health  of  the 
people  might  be  expected. 


Slag  as  an  Aggregate  in  Concrete 

By  W.  A.  Aiken 


EVERY  new  or  extended  utilization  of  by-pro- 
duct makes  for  economy  in  the  conservation  of 
resources.  The  millions  of  tons  of  blast-fur- 
nace slag  annually  produced  in  the  United 
States,  for  years  considered  not  only  practically  worth- 
less, but  always  a  nuisance,  and  entailing  unavoidable 
expense  in  handling  and  disposal,  have  from  time  to 
time  to  some  extent  been  utilized  in  a  variety  of  ways ; 
one  very  important  use  of  certain  of  these  slags  being 
in  the  manufacture  of  a  valuable  product,  Portland  ce- 
ment. But  the  percentage  of  furnace  slag  made  use  of 
thus,  or  indeed  in  any  other  way,  such  as  for  track  bal- 
last or  for  building  macadam  roads,  is  at  present  rela- 
tively very  small,  and  yet  is  actually  considerable  in 
tonnage.  Any  increase  in  the  use  of  this  product  to 
the  extent  outlined  in  this  paper,  should  the  adapt- 
ability of  slag  for  concrete  aggregate  be  generally 
recognized,  would  furnish  a  very  desirable  outlet.  To 
be  sure,  its  adaptability  for  this  purpose  has  always 
been  recognized  by  large  iron  manufacturers,  who 
early  made  use  of  this  handy  material,  when  concrete 
construction  was  undertaken  around  their  plants;  but 
it  has  not  been  adopted  generally. 

With  the  marvellous  growth  in  recent  years  of  con- 
crete construction,  and  especially  reinforced  concrete, 
the  advantage  of  furnace  slag  as  an  aggregate  in  reduc- 
ing the  dead  weight  per  cubic  foot  of  concrete,  has 
made  a  strong  appeal  to  many  concrete  engineers.  The 
result  is  that  the  building  codes  of  several  of  our  large 
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municipalities  have  permitted  the  use  of  furnace  slag 
equally  with  any  other  material  ordinarily  used  for 
aggregate  in  concrete. 

In  the  course  of  our  professional  work  during  the 
past  year  we  .have  made  an  extended  investigation  of 
certain  slag-concrete.  The  particular  value  of  our 
work,  we  think,  lies  especially  in  the  fact  that  any  con- 
clusions to  be  drawn  therefrom  are  based  on  a  large 
number  of  test  results,  very  much  more  than  the  num- 
ber from  which  averages  are  ordinarily  deduced.  In 
consequence,  we  feel  that  any  deductions  submitted 
are  reliable,  and  while  tests  on  slag-concrete  specimens 
have  often  been  made  previously,  and  the  results  in 
some  cases  published,  so  far  as  our  examinations  of 
these  are  concerned  the  number  of  tests  from  which 
average  results  were  deducted  at  each  period  was  com- 
paratively limited,  and,  consequently,  the  conclusions 
therefrom  are  correspondingly  less  reliable. 

Originally  we  made  a  few  comparative  tests  using 
different  aggregates,  such  as  limestone,  Birdsboro 
trap  rock,  and  slag;  the  tests  being  carried  on  only  to 
the  twenty-eight-day  period.  This  was  done  to  arrive 
independently  at  the  relative  actual  values  of  these 
different  materials.  As  a  result  of  these  early  tests  and 
the  showing  made  therein  by  slag,  we  undertook  an 
extended  series  of  tests  involving  the  manufacture  of 
five  hundred  6-in.  cubes ;  100  of  these  to  be  crushed 
at  each  of  the  several  periods — 28  days,  3  months,  6 
months,  9  months,  and  1  year — so  as  to  arirve  at  en- 
tirely reliable  averages,  and  to  establish  the  uniformity 
of  the  character  of  the  concrete.    As  the  work  pro- 
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gressed  results  were  such  that  the  number  of  cubes 
tested  at  the  9-month  and  1-year  periods  was  reduced 
to  50  each,  and  it  is  proposed  to  crush  the  remaining 
100  cubes  at  6-month  intervals  up  to  6  years — 10  cubes 
at  each  period. 

The  materials  used  in  this  investigation  were  all 
commercially  procured  in  Philadelphia,  and  the  work 
of  making  the  specimens  was  no  better  than  that  under 
ordinary  held  conditions  of  concrete  construction — no 
attempt  having  been  made  to  enter  into  any  elabora- 
tion, Thorough  mixing,  however,  was  positively  as- 
sured, the  work  being  done  by  hand.  The  moulds  used 
were  in  gangs  of  tens  and  made  of  planed  1-in.  white 
pine  lumber,  put  together  with  screws.  The  cement 
used  was  a  standard  Lehigh  V'alley  brand,  showing 
the  following  compliance  with  the  standard  specifica- 
tions of  the  American  Society  for  Testing  Materials: — 

Fineness. — No.  100  sieve,  96.0  per  cent,  passing; 
No.  200  sieve,  81.2  per  cent,  passing. 

Time  of  Set. — Initial  set,  5  h.  30  m. ;  final  set,  6  h. 
10  m. 

Constancy  of  Volume. — Passed  the  cold  water-pat, 
air-pat,  steam-pat,  and  boiling-pat  tests  favorably. 
Tensile  Strength. — (Average  of  five  briquettes.) 
Neat. 

24  hours.  7  days.  28  days. 

219  lbs.  601  lbs.  704  lbs. 

1  cement:  3  sand. 
7  days  28  days. 

272  lbs.  347  lbs. 

Temperature  of  laboratory  air,  70  deg.  F. 
Temperature  of  gauging  water,  68  deg.  F. 

The  sand  used  was  Jersey  gravel,  the  material  al- 
most universally  used  in  the  vicinity  of  Philadelphia. 
This  showed  the  following  granulometric  analysis : 

Sieves  Amount  Passing 

in   97.4  per  cent. 

No.  10   90.8 

No.  20    :   72.8 

No.  30    63.8 

10    3  1 

No.  60    35.4 

    LI. 6 

This  is  not  ideal  material,  as  will  be  recognized, 
but  was  used  because  it  is  the  material  of  the  market. 

The  coarse  aggregates,  commercially  called  24-in. 
material, -all  passed  the  \  l/i-\n.  sieve  and  were  retained 
on  the  Yz-\\\.  sieve. 

The  slag  used  showed  the  following  chemical  ana- 
lysis : 

Silica  (SiOa)   34.40  per  cent. 

Alumina  and  iron  oxide  (Hj()»)   ...    23. 40 

Lime  (CaO)    35.88 

Magnesia  (Mk'O)   3.21 

Sulphuric  anhydride  (SO,)   0.39 

Sulphur   1.27 

Loss  on  ignition   1.34 

All  material  was  measured  by  volume  in  the  pro 
portions  of  1  part  cement.  2  parts  sand,  and  4  parts 
coarse  aggregate:  this  being  the  requirement  of  the 
Philadelphia  Building  Laws.  All  the  concrete  was 
mixed  to  ordinary  work  consistency  rather  wet  than 
dry. 

The  preliminary  investigation  for  comparative  pur- 
poses gave  the  following  average  results  from  three  6- 
in.  cubes  at  7  days  and  three  6-in.  cubes  at  2S  days. 

Oompftnttvt  tt ri-nifi h. 
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7  liny*  iliiy* 

Limestone   390  041 

Birdsboro  trap  rock    1,144  I.hhh 

Slasr   •••  •    1.681  2.537 


There  was  then  undertaken  the  main 
tion  covering  the  manufacture  and  testing  of  the  500 
slag  cubes.  These  were  all  air-stored  in  a  dry  cellar, 
being  sprinkeld  with  water  once  a  week. 

A  study  of  the  detailed  differentiation  of  test  results 
shows  that  at  28  days,  3  months,  and  6  months,  of  the 
number  of  individual  tests  failing  to  closely  agree  with 
the  several  general  averages,  the  large  percentages  of 
these  show  considerably  greater  strength  than  these 
general  averages  or  than  the  average  of  the  larger  per- 
centages of  tests  which  agree  so  closely  with  the  sev- 

The  average  strength  noted  in 


months,  and  0 
as  thoroughly 


cral  general  averages 
all  tests  at  these  periods — 28  days,  3 
months — may,  therefore,  be  assumed 
conservative. 

A  similar  study  of  results  at  9  months  and  1  year 
shows  that  of  the  results  not  in  close  agreement  with 
each  period's  general  average,  or  with  the  larger  num- 
ber of  tests  at  each  period  which  closely  approximate 
these  general  averages,  a  somewhat  larger  percentage 
falls  below  this  general  average  than  that  which  runs 
above.  P>ut  as  those  results  which  are  above  the  gen- 
eral findings  average  relatively  much  more  above  such 
general  findings,  than  the  low  results  average  below 
these  general  findings,  it  may  again  be  assumed  that 
the  average  strength  results  of  all  tests  at  the  later 
periods  of  9  months  and  1  year  are  equally  conserva- 
tive. 

This  is  more  particularly  evident  when  it  is  borne  in 
mind  that  the  sand  used  was  not  what  could  be  con- 
sidered first-class  material,  and  undoubtedly  influenced 
the  strength  of  the  concrete  developed.  Also,  the  com- 
paratively small  size  of  the  slag  aggregate  must  neces- 
sarily have  influenced  the  strength  of  the  concrete, 
while  the  results  would  probably  have  been  higher 
had  the  test  specimens  been  larger.  It  is  also  to  be 
noted  that,  in  so  far  as  the  author's  observation  goes, 
the  results  are  markedly  lower  than  those  published 
by  other  investigators  of  slag  concrete. 

The  main  point  is  whether  the  compressive- 
strcngth  values  herein  developed  are  sufficiently  great 
to  warrant  the  employment  of  slag  as  aggregate,  in 
competition  with  broken  stone  and  gravel.  We  think 
the  findings  are  in  favor  of  this,  since  our  experience 
has  been  that  the  crushing  strength  of  broken  stone 
or  gravel  concrete,  made  up  under  ordinary  field  con- 
ditions, will  not  average  over  1.500  lbs.  per  septate  inch 
at  the  age  of  thirty  days. 

Consequently,  from  the  actual  strength  of  the  con- 
crete developed  in  these  tests;  its  weight  per  cubic 
foot  (which  is  less  than  that  of  most  materials  used 
similarly)  ;  the  recognized  solubility  of  s'ag,  w  hich 
permits  it  to  act  as  a  puzzolanic  material;  its  alkaline 
nature,  which  is  especially  conducive  to  rust-preven- 
tion in  the  case  of  reinforced  concrete  construction, 
and  from  the  relatively  high  combined  percentages  of 
silica,  alumina,  and  iron,  which  make  for  permanency 
of  the  resulting  eoneerte  :  w  e  conclude  that  slaj^  of 
similar  constitution  is  in  every  way  satisfactory  for 
use  as  aggregate  in  concrete. 


To  make  a  hole  in  glass,  cover  the  glass  with  clay 
or  putty  for  a  few  inches  around  the  place  where  the 
hole  is  wanted.  With  a  pencil  or  small  stick,  make  a 
hole  in  the  clay  or  putty  the  size  of  hole  required. 
Pour  this  hole  lull  of  melted  lead. 

The  Wellaud  Canal,  for  which  all  contracts  have 
been  let.  is  to  be  finished  by  1918  at  a  cost  of  $50,000, 
<WN>,       ,,f  which  is  to  be  borne  by  the  Dominion  Gov- 
ernment.   At  present  about  two  thousand  men  are  at 

work  excavatini'  the  noil  hern  diil  nt  llu>  i-:m  n  I 
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Fuel  Oil  and  Its  Application 

AN  interesting  paper  on  the  above  subject  was 
presented  by  Mr.  J.  J.  Ferris,  late  Superhv 
__,    tendenl  of  the  Oil  Service  of  the  C.  P.  R.,  at 
a  meeting  of  the  Vancouver  Branch  of  the 
Canadian  Societ\  of  Civil  Engineers  on  December  3. 

Mr.  Ferris  prefaced  bis  remarks  concerning  the  use 
of  fuel  <>il  by  a  brief  outline  of  its  history.  Oil  was 
known  before  the  Christian  Era.  The  Chinese  and 
Japanese  worked  oil  deposits  in  a  primitive  way  for 
centuries  and  both  the  lncas  of  Peru  and  the  Aztecs 
of  Mexico  employed  petroleum  in  their  works  of  art. 
In  Galicia  and  Roumania  are  old  workings  that  show 
that  petroleum  was  extracted  there  ages  ago.  As 
early  as  1856,  settlers  of  California  collected  the  more 
liquid  petroleum  from  seepages  and  refined  it  in  a 
crude  way.  but  this  was  not  a  success  financially.  The 
first  drilling  for  petroleum  was  done  by  Colonel  Drake 
in  the  Appalachian  Mountains  of  Pennsylvania  in  the 
%ear  1859.  In  1S71  the  first  well  in  Russia  was  drill- 
ed at  the  oil-fields  of  Baku. 

Owing  to  the  lack  of  facilities  for  handling  crude 
oil.  progress  was  very  slow  and  unprofitable  until  the 


hard  pan,  clays,  limestone,  sandstone  and  sands,  all 
of  different  hardness  and  thickness  and  as  a  rule,  but 
not  always,  the  oil  sand  lies  under  a  stratum  of  clay. 
The  majority  of  the  oil  flowing  wells  contain  water  of 
a  saline  nature,  and  it  is  said  that  the  search  for  brine 
led  to  the  discovery  of  petroleum  in  the  United  States. 
In  some  places  salt  has  been  produced  on  a  commer- 
cial scale,  by  evaporating  water  pumped  from  wells 
sunk  in  oil  strata. 

The  depth  of  oil  wells  varies  greatly.  In  Ontario 
there  are  oil  wells  at  a  depth  of  only  500  feet,  although 
some  again  are  over  3,000  feet  deep.  In  California 
they  are  from  600  to  4,000  feet  deep,  and  cost  about 
$5.00  per  foot  for  drilling,  including  casings.  This  is 
the  contract  price  when  several  wells  are  to  be  drilled. 
The  rig  for  drilling  is  a  derrick  from  50  to  80  ft.  high, 
with  a  base  from  16  to  20  ft.  On  the  top  are  two  pul- 
leys, one  known  as  the  crown  and  the  other  as  the 
sand  pulley.  The  drilling  is  performed  by  a  heavy 
string  of  tools  suspended  from  a  flexible  Manila  cable 
2  x  2T/2  ins.  diameter.  These  tools  then  fall  back  by 
gravity.  The  cable  is  attached  to  a  drum,  known  as 
the  bull  wheel,  for  lowering  and  hoisting  the  tools. 


Field.  B.  C— 15.000  bbl.  storage  and  600  bbl.  gauging  tank,  with  concrete  pump-house. 


Kamloops,  B.  C— Bottom  and  first  ring  of  15,000  bbl.  storage  tank. 


year  1865,  when  it  was  demonstrated  in  America  thai 
oil  could  be  transported  advantageously  through  steel 
pipes.  Following  the  example  of  America,  Russia 
constructed  a  pipe  line  for  transporting  oil  to  the  Cas- 
pian Sea,  and  in  1879  the  first  steamer  ever  built  for 
transporting  oil  was  built  by  a  Russian  firm  for  carry- 
ing oil  across  the  sea. 

Very  little  development  work  was  done  in  Cali- 
fornia until  1892,  and  within  three  years  some  two 
thousand  four  hundred  oil  companies  filed  incorpora- 
tion papers  in  the  state.  But  of  these  twelve  hundred 
companies  did  some  actual  drilling. 

Oil  was  discovered  in  Eastern  Canada  in  the  late 
seventies  with  Ontario  leading  in  the  output,  having 
paving  wells  since  1881.  Numerous  oil  indications 
have  been  found  in  Alberta,  British  Columbia  and 
Athabasca — especially  in  Athabasca,  where  there  are 
immense  asphaltum  beds.  The  latest  excitement  is  in 
Alberta,  at  a  place  called  Cochrane,  on  the  Canadian 
Pacific  Railway,  the  oil  wells  being  near  this  town. 
There  oil  was  struck  at  a  depth  of  1,620  feet.  It  is  a 
high  grade  oil  similar  to  that  found  in  Pennsylvania. 

Oil-bearing  strata  are  principally  of  a  porous  char- 
acter, such  as  sands,  sandstone,  limestone  and  gravel. 
Some  of  the  oils  from  Ontario  and  Eastern  United 
States  and  Texas  are  found  in  limestone,  but  apart 
from  these  most  of  the  oil  in  the  world  is  found  in  a 
sandy  formation.    The  drilling,  as  a  rule,  is  through 


Steel  casing  is  the  casing  generally  used  when  drill- 
ing a  well,  the  size  of  casing  depending  on  the  depth 
of  the  well  and  character  of  strata.  As  a  rule  the 
string  of  casing  is  12^  ins.  inside  diameter  and  finish- 
ing with  6l/2,  5  3-16  or  4  ins.  inside  diameter,  this,  as 
said  before,  depending  on  the  condition  of  strata, 
water,  etc.  The  last  casing  must  be  tight  to  prevent 
the  water  between  the  surface  and  the  oil  bodies  from 
mixing  with  the  oils,  and  also  in  case  of  a  heavy  pres- 
sure of  gas  or  oil,  to  keep  it  from  breaking  through 
the  earth  near  the  surface.  Where  the  ground  is  fairly 
level  and  open,  and  the  wells  are  within  600  or  700  ft. 
of  each  other,  as  many  as  25  wells  can  be  pumped 
from  a  central  station  by  Jerker  lines.  A  common 
type  of  pumping  frame  is  a  vertical  shaft  driven  by  a 
bevel  gearing  from  a  horizontal  shaft,  several  eccen 
tries  being  attached  to  the  vertical  shaft,  with  a  num- 
ber of  holes  in  the  outer  flange  for  fastening  straps  or 
cables  (Jerker  Lines)  leading  to  the  different  wells. 

The  oil  from  the  wells  is  pumped  into  sumps,  al- 
lowing the  sand  and  water  to  settle.  From  there  it  is 
pumped  to  large  storage  reservoirs  built  of  earth. 
These  reservoirs  are  scraped  out  with  teams,  the  ma- 
terial being  used  for  the  embankment.  The  bottom 
and  banks  are  water  soaked  and  teams  driven  over 
them  until  they  become  dry.  These  dry  quickly  during 
the  hot  weather,  making  them  practically  tight  from 
seepage.    There  are  also  earth  reservoirs  lined  with 
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concrete  reinforced  with  wire  mesh.  The  Union  Oil 
Company  have  three  reservoirs  built  entirely  of  con- 
crete. These  are  600  feet  in  diameter  by  22  feet  6 
inches  high  having  a  capacity  of  1,000,000  barrels. 
The  oil  is  drawn  off  through  pipes  in  the  bottom  of 
the  reservoirs  to  tanks,  where  it  is  heated  in  cold 
weather,  then  pumped  through  pipe  lines  to  the  re- 
fineries or  storage  tanks  on  the  coast.  From  here  it  is 
loaded  on  tank  steamers  for  transportation.  These 
steamers  have  a  capacity  of  from  25,000  to  75,000  bar- 
rels. 

There  are  several  long  pipe  lines  'throughout  the 
state  of  California.  At  present  one  8  ins.  in  diameter 
is  being  laid  between  Coalings  and  Martinez,  a  dis- 
tance of  about  178  miles.  The  longest  pipe  line,  to 
the  writer's  knowledge,  is  280  miles  long  and  extends 
from  the  Kern  River  fields  to  the  Point  Richmond 
refinery.  This  is  operated  by  the  Standard  Oil  Com- 
pany. The  pumping  stations  on  the  pipe  line  are  from 
5  to  20  miles  apart,  these  distances  depending  on  the 
grade  of  the  line  it  passes  over. 

The  crude  oil  found  in  the  Eastern  States  and 
Canada  is  mostly  of  a  paraffine  base,  while  that  on 
the  Pacific  Coast  is  of  an  asphaltum  base.  Paraffine 
base  oil  is  too  valuable  to  use  as  a  fuel  oil,  as  there  are 
some  three  hundred  articles  of  commerce  manufac- 
tured from  it. 

C.  P.  R.  Installation  Effects  Great  Saving 

There  are  a  great  many  wells  producing  oil  of  a 
gravity  that  does  not  need  distilling  for  use  of  fuel 
oil,  while  there  are  others  of  too  low  a  gravity  which 
are  mixed  with  a  higher  gravity  oil,  producing  a  grav- 
ity suitable  for  the  purchaser — for  instance,  the 
C.  P.  R.  use  a  14  degree  gravity  Baume  for  their  steam- 
ships, and  a  17  degree  for  their  locomotives.  These 
oils  are  delivered  in  Vancouver  by  the  Union  Oil 
Company's  tank  steamers  to  three  55,000-barrel  stor- 
age tanks  situated  near  Coal  Harbor.  Each  barrel 
contains  42  gals.  U.  S.  measure.  The  oil  is  distributed 
from  these  tanks  to  the  steamboats  and  along  the 
main  line  of  the  railroad  for  the  locomotives  and  sta- 
tionary boilers. 

At  the  three  storage  tanks  there  is  a  pumping  plant. 
This  plant  has  two  150  h.p.  water  tube  boilers  and 
two  compound  duplex  pumps,  having  a  capacity  of 
500  barrels  each  an  hour.  The  piping  is  so  arranged 
that  either  pump  can  l>c  used  from  any  one  of  the 
tanks.  The  oil  is  pumped  from  these  large  tanks  to 
gauging  tanks  of  1.000  barrels  capacity;  and  from 
here  to  the  steamers  by  an  electrically  driven  pump 
through  a  pipe  line  placed  under  the  dock,  along  the 
water  front.  The  oil  is  also  pumped  from  the  large 
storage  tanks  to  the  tank  cars.  These  tank  cars  have 
a  capacity  of  240  barrels  each,  and  distribute  the  oil 
to  the  different  pumping  stations  along  the  main  line 
of  railroad,  from  Vancouver  to  Field,  a  distance  of  510 
miles. 

Kollowing  are  the  stations,  in  order,  according  to 
the  capacity  of  their  tanks: — There  is  a  600-bancl 
gauging  tank,  erected  on  a  steel  tower  20  ft.  high,  H 
Vancouver,  Mission  Junction.  Sic&mous  and  Golden; 
a  1,000-barrcl  gauging  tank,  on  20  ft.  town  ,  ;it  Notch 
Hill;  a  15,000-barrel  storage  and  a  n(X)  barrel  ganging 
tank  at  North  Bend,  Kamloops,  Rogers  I'ass  and 
Field;  a  22,000-barrel  storage  tank  and  600-barrel 
gauging  tank  at  Coquitlam  and  Revelstoke.    At  each 

of  these  stations  is  a  pumping  plant  and  a  concrete  un 
loading  sump,  into  which  the  oil  from  the  tank  cars 


is  emptied  and  from  there  pumped  to  the  storage  and 
gauging  tanks. 

The  plan  for  distributing  oil  to  the  locomotives  is 
to  pump  from  the  storage  tanks  or  sumps  to  the  gaug- 
ing tanks,  but  it  is  so  arranged  in  case  of  accidents  to 
tanks  that  the  oil  can  be  pumped  direct  from  sumps 
to  locomotives.  The  sumps  mentioned  are  of  concrete 
16  x  16  x  6  ft.  deep,  built  in  the  ground,  the  top  of 
same  built  level  with  the  top  of  the  rail.  The  sumps 
and  tanks  are  equipped  with  a  system  of  heating  coils 
to  keep  the  oil  from  becoming  thick  and  heavy  during 
the  cold  weather,  and  especially  in  the  gauging  tanks, 
from  which  it  is  delivered  through  the  stand  pipes  to 
the  locomotives  by  gravity. 

In  conclusion,  we  have  in  favor  of  liquid  fuel  the 
following  points:  ease  of  transportation  and  hauling; 
reduction  of  storage  bulk ;  increased  cleanliness  both 
inside  and  outside  of  boiler-room;  reduced  labor  in 
firing;  reduced  cost  per  unit  of  heating  value;  increas- 
ed percentage  of  efficiency ;  increased  steaming  capa- 
city of  generators,  and  great  ease  of  regulation. 


Preventing  Odors  at  Refuse  Disposal  Plants 

HIGH  furnace  temperatures,  forced  draft  and 
careful  regulation  of  the  fires  to  secure  per- 
fect combustion  are  necessary  to  prevent 
odors  at  refuse  disposal  plants.  These  are 
among  the  points  made  by  Dr.  Rudolph  Hering,  con- 
sulting engineer,  of  New  York,  in  a  paper  presented 
at  the  recent  meeting  in  Jacksonville  of  the  American 
Public  Health  Association. 

To  prevent  odors  about  the  plant,  Dr.  Hering  said, 
no  refuse  should  be  stored  longer  than  a  day  before 
it  is  incinerated,  although  an  offence  from  mixed  refuse 
does  not  arise  as  soon  as  from  garbage  alone  as  gen- 
erally delivered  at  a  reduction  plant.  It  is  further 
generally  wise  to  arrange  hoods  and  ventilating  pipes 
in  the  furnace  building  to  receive  and  carry  the  air, 
which  may  have  become  somewhat  foul  from  contact 
with  the  refuse.  The  foul  air  should  be  conducted  to 
a  point  below  the  furnace  grates  and  used  with  forced 
draft,  so  that  the  intense  heat  of  the  fire  will  thor- 
oughly purify  it. 

As  at  reduction  works  it  is  advisable  to  keep  in- 
cinerating works  scrupulously  clean.  No  refuse  should 
be  left  scattered  about.  Dust  from  the  final  clinker 
and  ashes  should  be  properly  controlled,  and  the  floors 
of  the  buildings  should  be  swept  or  washed  daily.  The 
walls  of  the  buildings,  the  tools,  clothing,  etc.,  should 
be  given,  as  often  as  found  desirable,  a  blast  from 
nozzles  supplied  with  compressed  air. 


A  Pennsylvania  wire  glass  company  has  evolved 
a  new  type  of  glass  that  solves  a  problem  often  of 
great  importance  in  manufacturing  plants — that  of 
eliminating  the  drip  from  the  underside  of  skylights. 
In  many  of  the  arts,  in  silk  and  cotton  mills,  paper  fac- 
tories, chocolate  works,  etc.,  the  falling  of  a  single 
drop  causes  great  damage.  The  new  glass  is  called 
"Aqueduct"  and  the  under-surface  has  eight  webs  or 
channels  to  the  inch,  the  webs  being  of  such  form  as 
to  give  the  greatest  degree  of  capillary  attraction.  The 
result,  says  Safety  Engineering,  is  that,  even  when 
pitched  as  low  as  ten  degrees  above  the  horizontal,  all 
condensation  is  held  and  carried  down  to  the  gutter 
at  the  foot  of  each  sheet.  The  strength  added  In  the 
webs  is  so  great  that  the  makers  guarantee  the  glass 
for  one  year  against  breakage  from  any  cause  what- 
ever. This  company  is  the  first  in  the  history  of  glass 
manufacture  to  make  such  a  guarantee. 
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Design,  Construction  and  Detailed  Costs  of 
the  Richelieu  River  Bridge 


TIM!  renewal  under  traffic  of  the  Richelieu  River 
Bruise  at  Lacolle  Junction,  Quebec,  by  the 
I  irand  Trunk  Railway  possesses  a  number  of 
interesting  features.  This  bridge,  which  spans 
the  Richelieu  River,  the  northern  outlet  of  Lake  Cham- 
plain,  originally  consisted  of  a  180-ft.  swing  span  (pro- 
viding two  clear  channels  of  73  ft.  each)  and  pile 
trestle  approaches,  the  east  approach  having  a  length 
of  350  ft.  and  the  west  one  a  length  of  500  ft.  The 
centre  pier  and  the  rest  piers  of  the  old  swing  span 
consisted  of  timber  cribs  filled  with  rubble  stone  sur- 
rounding the  supporting  piles,  the  latter  being  capped 
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Fig.  1— Plan,  half  section  of  old  pivot  pier  and  half  section  of  completed 
pivot  pier  of  Richelieu  River  bridge. 

with  timber  grillage  which  in  turn  supported  concrete 
tops.  The  superstructure  for  the  new  bridge  consists 
of  thirteen  piers,  including  the  pivot  pier,  and  two 
abutments.  In  addition  to  the  construction  of  these 
piers  and  abutments  the  renewal  of  the  bridge  required 
the  reconstruction  of  the  old  protection  cribwork,  the 
construction  of  wing  protection  cribs  and  booms,  and 
the  removal  of  the  old  protection  works,  rest  piers  and 
trestle.  The  wrork  was  completed  in  1913  and  is  de- 
scribed very  fully  in  a  recent  issue  of  our  Chicago 
contemporary,  Engineering  and  Contracting,  whose 
article  we  present  herewith  in  abstract. 

Substructure. — The  new  pivot  pier  was  built  around 


the  old  pier  and  a  new  concrete  top  constructed,  the 
su  perstructure  being  supported  during  construction  on 
steel  grillage  beams.  These  beams  had  for  their  sup- 
port the  new  concrete  shell  which  surrounded  the  old 
pivot  pier.  The  open  caissons  used  in  constructing  the 
pivot  pier  and  seven  of  the  twelve  remaining  piers,  in- 
cluding the  two  rest  piers,  had  double  walls  consisting 
of  10  x  10-in.  timbers,  the  two  parts  of  each  wall  being 
separated  by  12-in.  vertical  timbers  resting  on  a  heavy 
shoe.  These  caissons  were  sunk  by  filling  the  12-in. 
space  in  each  wall  with  concrete  and  by  adding  other 
loads.  The  caissons  used  for  the  other  five  piers  were 
also  of  the  open  type,  but  they  had  single  walls  consist- 
ing of  10  x  10-in.  timbers.  These  caissons  were  sunk 
by  loading  them  with  rails.  The  two  abutments  re- 
quired timber  cofferdams. 

The  old  pivot  pier  consisted  of  a  timber  crib  26  ft. 
square  and  33  ft.  high,  filled  with  rubble  stone,  which 
surrounded  the  108  piles.  These  piles  were  capped 
with  a  timber  grillage,  which  was  3  ft.  below  low  water 
and  which  supported  a  concrete,  top  8  ft.  high  and  20  ft. 
in  diameter.  A  timber  wall  surrounded  the  concrete 
top,  and  the  space  between  it  and  the  crib  was  also 
filled  with  rubble  stone.  As  this  pier  was  considered 
too  unstable  for  the  loads  which  would  be  thrown  up- 
on it  by  the  new  bridge,  it  was  reinforced  in  the  follow- 
ing manner : 

A  double-wall  caisson,  38  ft.  square,  outside  di- 
mensions', built  up  of  10  x  10-in.  horizontal  timbers 
and  12  x  12-in.  vertical  timbers  between  the  walls 
at  intervals,  was  sunk  around  the  old  pier,  leav- 
ing a  3-ft.  space  between  it  and  the  old  crib.  After 
this  space  was  filled  up  to  approximately  6  ft.  below 
low  water  with  plain  concrete,  reinforced  concrete 
walls  were  carried  up  to  the  required  level  to  receive 
the  eleven  26-in.,  166-lb.  I-beams,  on  which  the  swing 
span  was  erected  and  operated  during  the  completion 
of  the  piers.  Fig.  1  gives  a  plan,  a  half  section  show- 
ing the  caisson  and  the  old  pivot  pier  before  altera- 
tion, and  a  half  section  of  the  completed  pivot  pier. 

It  was  originally  intended  to  remove  the  rubble 
stone  filling  from  the  old  crib  one  pocket  at  a  time, 
but  this  was  found  to  be  impracticable  owing  to  the 
existence  of  fissures  in  the  slate-rock  foundation,  which 
made  unwatering  impossible.  The  stone  was,  how 
ever,  taken  out  to  a  level  2  ft',  below  the  old  timber 
grillage.  The  old  piles,  the  timber  grillage  and  the 
concrete  top  were  left  in  place,  except  the  upper  18 
inches  of  the  latter,  which  were  removed  by  blasting. 
Instead  of  unwatering  the  pier,  water  was  pumped  into 
it  until  a  3-ft.  head  was  produced,  this  head  being  util- 
ized in  forcing  a  1:2  grout  into  the  voids  of  the  rubble 
stone.  After  the  voids  were  filled  the  water  was  pump- 
ed out,  and  the  concrete  work  was  completed  in  the 
dry,  grillage  beams  being  embedded  in  the  coping  to 
distribute  the  loads  from  the  swing  span. 

Seven  of  the  intermediate  piers  have  caisson  found- 
ations, which  are  of  similar  construction  to  that  used 
for  the  pivot  pier  and  which  differ  only  in  shape.  These 
piers  are  pointed,  both  on  the  upstream  and  down- 
stream ends.  Fig.  2  (a)  shows  a  half  cross  section  and 
a  half  end  elevation  of  a  typical  intermediate  pier  and 
caisson  in  which  the  double-wall  type  of  caisson  was 
used;  Fig.  2  (b)  shows  a  side  elevation  of  the  pier 


THE    CONTRACT  RECORD 


'575 


and  caisson ;  and  Fig.  2  (c)  shows  a  plan  of  the  caisson. 
Above  elevation  70  (the  top  of  the  permanent  caisson) 
the  construction  for  all  of  these  piers  is  alike.  The 
respective  heights  of  the  seven  piers,  from  foundation 
to  base  of  rail,  are :  Pier  No.  4,  29  ft. ;  pier  No.  5,  34  ft. 
6  in. ;  pier  No.  6,  37  ft. ;  pier  No.  7,  39  ft. ;  pier  No.  9, 
41  ft.  6  in. ;  pier  No.  10,  39  ft.  6  in. ;  and  pier  No.  11,  41 
ft.  The  tops  of  these  concrete  piers  have  a  length  of 
16  ft.  and  a  width  of  9  ft.  From  the  top  of  each  pier, 
at  elevation  80.5,  down  to  elevation  72.5  (which  is  6 
in.  below  low  water  level)  the  downstream  face  is  ver- 
tical, while  the  upstream  face  is  bevelled  and  is  rein- 
forced with  a  15  x  ^2-in.  plate.  Below  elevation  72.5 
each  pier  has  a  width  of  13  ft.,  and  a  length  of  40  ft. 
1%  in.  Originally  it  was  intended  to  make  the  length 
of  the  rest  piers,  Nos.  7  and  9,  36  ft.  long  and  10  ft. 
wide,  but  it  was  finally  decided  to  make  the  dimensions 
of  all  piers  requiring  double-wall  caissons  the  same. 
The  caissons  for  these  piers  have  an  outside  width  of 
15  ft.  and  an  outside  length  of  43  ft.    The  upstream 


compact  gravel,  except  piers  Nos.  12  and-  13  and  the 
east  abutment,  which  recpiired  pile  foundations.  The 
compact  material  under  pier  No.  11  was  overlaid  with 
about  7  ft.  of  loose  material,  which  was  removed  by 
an  orange-peel  bucket.  Before  the  piles  were  driven 
for  piers  Nos.  12  and  13  about  5  ft.  of  the  top  soil  was 
removed.  Before  placing  concrete,  a  diver  levelled  off 
the  foundation  for  each  pier  and  also  for  the  protection 
works.  In  addition  to  this  work  the  diver,  who  was 
employed  continuously  on  the  job,  assisted  in  landing 
the  caissons,  in  blasting  boulders  from  the  cutting 
edge,  and  in  blasting  away  the  old  crib  protection 
works. 

After  the  caissons  reached  bottom  they  were  under- 
pinned with  burlap  bags  of  concrete  and  were  then 
filled  with  concrete,  which  was  deposited  by  bottom- 
dump  buckets.  The  water  was  then  pumped  from  the 
caisson  and  the  concreting  continued  in  the  dry. 

The  rest  piers  and  the  pivot  piers  were  started 
after  navigation  had  closed,  and  the  work  was  suffici- 


nose  forms  an  angle  of  90  deg.,  while  the  downstream 
face  makes  an  angle  of  60  deg.  The  outside  10-in.  tim- 
ber walls  are  carried  up  to  elevation  76.0,  and  the  in- 
side walls  to  elevation  70.0.  After  these  piers  were 
completed  the  outside  walls  were  removed  down  to  the 
70.0. 

The  five  single-wall  caissons  (Nos.  1,  2,  3,  12  and 
13)  are  similar  in  shape  to  that  shown  in  Fig.  2,  the 
piers  for  which  these  caissons  are  being  used  being 
located  in  comparatively  shallow  water.  Fig.  3  shows 
details  of  these  piers  and  caissons.  The  elevation  ol 
the  tops  of  these  piers  is  80.5.  while  the  elevations  of 
their  bottoms  are:  pier  No.  1.  '.5.17;  pier  No.  2,  04.34; 
pier  No.  3,  62.66;  pier  No.  12,  61.83;  pier  No.  13,  00.0. 
After  these  piers  were  built  the  caisson  walls  were  re 
moved  down  to  elevation  OS. 5. 

The  caisson  shoes  were  constructed  on  land  and 
were  launched  from  a  skidway.  The  caissons  were 
built  up  in  place. 

Fig.  4  (a)  shows  a  plan  of  the  east  abutment;  Fig. 
4  (b)  shows  a  longitudinal  section  along  the  centre 
line  of  the  abutment  ;  and  Fig.  1  (c)  shows  a  cross  sec- 
tion of  a  wing  wall. 

In  general  the  piers  rest  on  slate  rock,  hardpan  or 


ently  advanced  to  permit  the  swing  span  to  be  erected 
in  time  for  the  opening  of  navigation.  Some  severe 
weather  was  encountered,  and  the  temperature  was  as 
low  as  28  deg.  below  zero  when  the  upper  part  of  the 
pivot  pier  was  concreted. 

All  of  the  protection  piles  and  cribs  of  the  old 
bridge  required  replacing,  the  new  work  consisting  of 
six  cribs  built  of  10  x  10-in.  timbers  and  loaded  with 
rubble  stone.  The  three  cribs  near  each  rest  pier  are 
connected  and  are  joined  to  the  rest  pier  by  floating 
booms.  These  booms  consist  of  12  x  12-in.  vertical 
timbers  bolted  to  the  cribs  and  rest  piers.  The  old 
centre  protection  work  below  low  water  was  left  in 
place,  and,  after  being  strengthened  by  the  addition 
of  five  new  cribs,  a  new  top,  consisting  ot  a  double 
row  of  walings,  was  constructed. 

Superstructure.  The  bridge,  which  is  a  single- 
track  structure,  was  designed  for  Cooper's  F.-50  load 
ing.  The  unit  stresses  used  are  those  given  in  the  1910 
specifications  of  the  (irand  Trunk  Railway,  the  impact 
allowances  being  those  given  in  the  Dominion  Govern- 
ment's 1008  specifications.  The  twelve  deck  plate  gird- 
er spans  possess  no  unusual  features. 

The  swing  span  has  a  length,  centre  to  centre  of 
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end  Boor  beams,  of  244  ft.  7>_.  in.,  and  a  centre  height, 
centre  to  centre  of  chords,  of  3o  ft.  It  is  of  the  centre- 
beanng  type,  the  ends  being  raised  and  lowered  by 
wedges  operated  by  hand  power.  The  trusses  of  the 
swing  span  are  spaced  IS  ft.  on  centres,  each  truss  con- 
sisting oi  eight  28  ft.  6-in.  panels  and  a  centre  panel 
having  a  length  of  1(.  ft.  7<_.  in.  The  distance  from 
top  of  pivot  pier  to  base  of  rail  is  1 1  ft.  • 

Instead  of  using  concentrated  wheel  loads  in  com- 
puting the  stresses  in  the  swing  span  equivalent  uni- 
form loads  were  used.  The  equivalent  uniform  load 
Used  for  one  arm  was  6,400  lbs.  per  linear  foot,  and 
that  for  the  entire  span.  5.700  lbs.  per  linear  foot.  The 
dead  load  assumed  for  this  span  was:  floor,  735  lbs. 
and  steel,  2,365  lbs.,  a  total  of  3,100  lbs.  per  linear  foot. 
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Fig.  3— Details  of  pier  and  single  wall  caisson  used  in  shallow  water- 
Richelieu  Bridge. 

1  lie  following  cases  were  considered  in  determining 
the  stresses  in  the  trusses : 

Case  I. — Dead  load,  bridge  as  cantilever. 
Case  II. — Dead  load,  bridge  on  three  supports. 
Case   III.   (a).— Live   load,   bridge   on   three  supports, 
loads  at  b,  c.  and  d. 

Case  III.  (b). — Live  load,  bridge  on  three  supports, 
loads  at  c  and  d. 

Case  111.  (c).— Live  load,  bridge  on  three  supports, 
load  at  d. 

Case  III.  (d).— Live  load,  bridge  on  three  supports, 
loads  at  b  and  c. 

Case  III.  (e).— Live  load,  bridge  on  three  supports, 
load  at  b. 

Case  IV.— Live  load,  bridge  on  three  supports,  fully  load- 
ed. 

Case  V.— Live  load,  bridge  as  simple  span,  one  arm  on 
two  supports. 

Fig.  5  shows  an  outline  of  the  trusses  of  the  swing 


span,  and  gives  the  stresses  in  the  truss  numbers,  and 
their  composition. 

The  circular  girder,  which  has  a  diameter  of  18  ft., 
consists  of  four  6x4x^  in.  angles  and  a  24  x  yA  in. 
web.  The  wheels  are  12  in.  in  diameter  and  8  in.  wide. 
Hie  centre  bearing  steel  casting  is  the  Grand  Trunk 
Railway's  patent  No.  11,283. 

The  60-ft.  plate  girder  spans  were  erected,  com- 
pletely rivetted,  by  means  of  a  derrick  car.  The  twelve 
girder  spans  were  erected  in  5y2  days,  the  traffic  hav- 
ing been  diverted  during  their  erection. 


I  he  Cyclone,  the  first  of  two  large  dredges  to  be 
built  for  harbor  improvement  work  at  Toronto,  was 
launched  recently  from  the  Poison  Iron  Works.  Al- 
though this  dredge  is  surpassed  in  size  by  some  of  the 
dredges  used  in  constructing  the  Panama  Canal,  it  is 
said  to  be  the  most  powerful  dredge  in  the  world  It 
has  been  built  for  the  Canadian  Stewart  Company, 
which  has  the  contract  for  improving  the  harbor  of 

nnnnnn0'  a  Work  recluiring  the  removel  of  some  35,- 
UU0.000  cu.  yds.  of  sand  from  the  bottom  of  the  harbor 
to  the  Ashbndge  Bay  district,  which  is  being  reclaim- 
ed for  an  industrial  area.  It  is  understood  that  the 
Cyclone  has  the  capacity  for  handling  15,000  cubic 
yards  a  day.  The  length  of  this  dredge  is  170  ft  and 
the  width  42  ft.  Steam  is  furnished  by  4  Babcock 
boilers  of  a  semi-marine  type.  At  the  end  of  the  lad- 
der, which  is  100  ft.  long,  is  a  boring  machine  that 
weighs  50  tons.  By  means  of  a  long  stick  of  Pacific 
Coast  fir  swung  at  the  opposite  end  of  the  dredge,  the 
suction  pipe  can  operate  in  a  channel  500  ft.  in  width. 
The  boring  mechanism  is  operated  at  the  end  of  the 
suction  line  by  a  500  h.p.  engine.  The  pump  in  the 
middle  of  the  dredge,  which  is  worked  by  an  engine 
of  1,750  h.p.,  can  handle  very  large  boulders.  The 
dredge  is  equipped  with  a  pipe  line  more  than  a  mile 
m  length. 


Swimming  pools  with  sand  filters  and  movable 
bulkheads  have  been  proposed  by  Prof.  W.  S.  Frank- 
lin, of  the  Lehigh  University.  The  object  is  to  let  the 
bulkhead  push  the  used  water  in  the  pool  into  the 
filter,  while  back  of  it  the  pool  is  refilled  with  pure 
water.  The  bulkhead  is  built  so  that  it  automatically 
scrubs  the  bottom  and  side  walls  of  the  pool. 
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Concrete  Road  Construction 

By  H.  J.  Kuellingt 

WHILE  there  are  several  isolated  cases  of  con- 
crete roads  that  are  fairly  old,  the  pavement 
is  a  type  that  is  quite  recent  and  has  had  a 
phenomenal  growth  within  the  last  five 
years.  Naturally  with  such  a  growth,  there  have  come 
about  changes  in  the  opinions  of  engineers  relative  to 
the  best  practices.  Without  a  doubt  there  will  be  many 
great  changes  before  the  standards  are  unified  and 
many  of  the  things  we  are  now  doing  will  be  looked 
back  upon  as  rather  poor  engineering. 

Roadbed. — As  in  all  forms  of  road  construction,  the 
roadbed  for  a  concrete  road  is  almost  as  important  as 
the  wearing  surface  itself.  However,  because  of  the 
rigid  nature  of  the  pavement,  I  believe  that  the  road- 
bed can  be  of  poorer  quality  for  this  form  of  road  con- 
struction than  that  in  any  other  form  that  I  know  of. 
I  bis  does  not  mean  that  I  recommend  the  neglecting 
of  proper  preparation  of  the  roadbed,  but  as  engineers 
know,  in  preparing  a  road  in  very  dry  weather,  springy 
and  spongy  places  are  sometimes  overlooked  and  in  the 

coscj'67000   com  I -33a MM 


The  thickness  that  I  am  using  on  our  roads,  which 
are  sixteen  and  eighteen  feet  in  width,  is  six  inches  at 
the  edges  and  eight  inches  in  the  middle.  I  believe 
the  thickness  will  ultimately  partly  determine  by  de- 
grees the  density  and  homogeneity  that  we  are  able  to 
obtain  in  our  concrete.  I  believe  this  because  the 
homogeneous  concrete  will  have  an  even  wear  similar 
to  good  sandstone  and  that  an  increased  thickness 
will  merely  mean  an  increased  life  of  the  road. 

Cement. — Getting  the  proper  amount  of  cement 
into  the  road  is,  I  believe,  one  of  the  difficult  things  to 
accomplish  at  the  present  time,  especially  where  the 
contractor  is  inclined  to  be  negligent.  This  is  over- 
come largely  in  my  county  by  furnishing  all  cement 
delivered  to  the  contractor  on  the  job.  In  this  way  he 
has  no  tendency  to  slight  the  proper  amount.  On  the 
other  hand,  we  hold  him  responsible  within  certain 
degrees  for  an  over-run  of  cement  and  also  make  him 
responsible  for  the  care  of  all  empty  sacks. 

I  believe  that  all  cement  for  road  purposes  should 
be  given  thorough  testing  by  reliable  engineers.  My 
opinion  in  this  matter  has  been  proved  by  the  fact 
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Fig.  5— Stresses  and  composition  of  truss  members  of  new  swing  span  of  Richelieu  River  bridge. 


cases  of  non-rigid  roads  these  places  will  show  up  at 
some  future  date,  whereas  with  a  concrete  road  I  be- 
lieve that  the  slab  often  bridges  these  places  and  no 
serious  results  come  about  excepting  a  possible  crack- 
ing of  the  road.  I  think  a  little  too  much  attention  has, 
perhaps,  been  paid  to  thorough  rolling  of  the  sub-grade 
rather  than  to  the  thorough  destruction  of  the  old  road 
surface  in  order  to  have  a  sub-grade  of  uniform  density 
under  the  new  road.  In  my  own  work  we  did  prac- 
tically no  rolling  other  than  that  accomplished  by 
traction  engines  drawing  the  graders,  or,  in  a  few 
cases,  by  tractors  hauling  material. 

VWhh  and  Thickness. — This  is  a  subject  that  has 
given  rise  to  a  great  deal  of  discussion.  My  personal 
practice  is  to  use  a  Hat  sub-tirade,  with  fairly  deep 
ditches  alongside  the  road  to  care  for  drainage.  My 
experience  has  been  thai  where  there  is  a  motor  traffic 
of  a  thousand  or  more  vehicles  every  flay,  an  eighteen- 
foot  road  is  none  too  wide.  With  only  a  few  hundred  a 
day,  a  sixteen  or  possibly  a  fifteen-foot  toad  might  be 
ample.  In  connecton  with  the  width  we  nitist  con- 
sider the  ever-increasing  amount  of  reckless  driving 
occurring  upon  our  highways. 

'  Paper  prOHcntwl  ill  the  ( 'hleiiKo  Convention  of  the  American  Road 
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that  we  were  compelled  to  reject  a  considerable  num- 
ber of  cars  of  cement  during  the  past  season. 

Coarse  Aggregate. —  In  a  few  words,  the  better  the 
quality  of  the  aggregate,  the  better  the  quality  and 
the  longer  the  life  of  the  road.  In  all  forms  of  road 
construction  it  is  a  question  of  Cost  versus  Economy. 
The  high-priced  aggregate  is  sometimes  more  econo- 
mical than  the  low-priced  local  material.  W  e  prefer  a 
stone  graded  from  one-quarter  inch  to  about  one  and 
one-half  incites,  and  of  course  demand  that  it  be  clean 
and  free  from  anv  slate,  shale  or  disintegrated  stone. 
In  our  state,  we  limit  the  coarse  aggregate  to  material 
having  a  French  coefficient  of  wear  of  ten  or  over. 

Fine  Aggregate. — <  Mir  specifications  for  line  aggre- 
gate read  as  f<  dlows  :- 

"Fine  a^ni-cnate  shall  consist  of  clean,  sharp  grains 
of  silica  or  hard  silica  rocks,  and  shall  not  contain  over 
three  per  cent,  of  clay  or  loam.  The  fine  aKHrcijatc  shall 
have  a  reasonably  uniform  Rraduation  from  a  si/e  which 
will  pass  through  a  onc-quartcr  inch  screen  down.  Sand 
containing  an  appreciable  per  cent,  of  flat  Hakes  shall 
not  be  used  Kinc  anna-nates  other  than  the  above  may 
be  used  only  upon  the  approval  of  the  engineer. 
Pit  Run  Gravel. —  In  no  case  would  I  permit  the  use 
of  pit  run  material  in  the  concrete  road. 

Proportions. —  I  believe  that  too  often  the  propor- 
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tfons  arc  specified  more  OT  less  blindly.  It  should  dc- 
pend  absolutely  upon  the  quality  of  the  material  ob- 
tainable. Thi-  necessitates  a  careful  study  of  the 
voids  and  the  make-up  of  the  gravel  or  stone  that  might 
be  used.  The  uniformity  of  mixing  is  as  important 
almost  a>  the  amount  of  cement  demanded.  The  pro- 
portion^ should  he  those  that  will  give  the  greatest 
density  ami  most  homogeneous  concrete  as  can  he  ob- 
tained with  the  sand  and  stone  obtainable.  If  the  ad- 
dition (.f  hydrated  lime  or  some  other  inactive  material 
will  tend  to  assist  in  obtaining  these  results  without 
lowering  the  abrasive  value  of  the  concrete,  it  should 
he  included  in  the  proportions.  There  is  a  wide  held 
open  for  careful  experiments  along  this  line.  Person- 
ally I  hope  to  make  some  abrasive  tests  in  the  near 
future  on  different  mixes  containing  hydrated  lime. 
At  the  present  time  I  am  using  a  mix  of  1 :2:3j^,  but  I 
would  not  say  for  a  moment  that  this  is  the  proper  mix 
for  all  parts  of  the  country. 

Reinforcement. —  It  is  in  exceptional  cases  only  that 
reinforcement  is  necessary  in  a  country  road,  these 
cases  being  only  when  springy  spots  are  encountered, 
or  possibly  where  sufficient  drainage  is  impossible  due 
to  the  swampy  nature  of  the  territory. 

Mixing. —  The  proper  amount  of  mixing  is  another 
matter  that  is  open  for  discussion.  The  point  most 
commonly  overlooked  is  the  nature  of  the  machinery. 
Five  turns  with  some  mixers  are  as  good  as  ten  with 
others.  The  amount  of  mixing  should  depend  upon  the 
shape  of  the  individual  pieces  in  the  aggregate  and 
also  to  a  certain  extent  upon  the  gradation.  In  deter- 
mining the  number  of  turns  a  mixer  should  be  given, 
careful  watch  should  be  paid  to  the  speed  of  the  drum. 

Placing. — For  road  wrork  proper,  I  prefer  a  spout 
1. 1  a  boom.  The  main  reason  for  this  is  that  the  ma- 
terial is  deposited  in  smaller  quantities — with,  there- 
fore, less  tendency  toward  separation  of  the  aggre- 
gate and  mortar.  Very  commonly  the  boom  bucket 
leaks  and  unless  careful  watch  is  maintained  there  is 
a  pile  of  mortar  left  at  each  moving  of  the  machine. 
Further  the  boom  is  additional  weight  to  be  carried 
around  and  is  often  the  cause  of  delaying  the  work. 

Finishing. — If  the  concrete  is  maintained  at  proper 
consistency,  which  is  such  that  it  will  flow  fairly  easily 
in  place  and  not  run  like  water,  very  little  finishing  is 
required.  One  man  can  easily  keep  up  with  a  good- 
sized  crew,  and  about  all  that  he  should  do  is  to 
smooth  out  the  markings  of  the  strike-off  board  and 
remove  any  foreign  matter,  such  as  sticks,  coal  or  clay, 
which  will  always  float  to  the  surface.  The  finisher 
should  use  a  wooden  float  at  least  eighteen  inches  in 
length  and  keep  a  sufficient  distance  back  of  the  mixer, 
so  that  the  concrete  is  about  ready  for  its  initial  set. 

Curing. — The  first  step  in  curing  is  to  sprinkle  the 
.(rade  in  dry  weather.  We  find  this  is  best  accom- 
plished by  the  fireman  connecting  a  small  hose  to  the 
injector.  The  next  step  in  curing  is  to  protect  your 
road  with  canvas  in  case  the  temperature  is  over  ninety 
degrees  or  in  case  the  weather  is  exceedingly  dry  and 
windy.  When  sufficiently  hard  the  concrete  should  be 
sprinkled  and  covered  with  about  two  inches  of  earth 
from  the  side  of  the  road  and  then  kept  wet  (not  in  a 
moist  condition)  for  about  ten  days. 

Joints. — The  question  of  joints  is  the  most  unset- 
tled one  in  connection  with  concrete  roads.  We  have 
increased  our  joint  spacings  from  twenty-five  to  thirty- 
five  feet  and  from  thirty-five  to  fifty  feet  and  at  the 
present  time  I  see  no  reason  for  shortening  the  spac- 
ing.  I  doubt  very  seriously  the  need  for  steel  protect- 


ing -plates,  for  no  matter  how  carefully  they  are  placed 
ihere  is  a  tendency  to  chip,  thus  demanding  an  almost 
immediate  tarring  of  the  joints.  I  believe  that  the 
joints  of  the  future  will  be  merely  felt  or  paper  with  a 
slight  rounding  of  the  joint,  with  an  edging  tool,  which 
will  be  filled  in  by  the  pounding  down  of  the  felt  which 
has  been  permitted  to  stick  up  above  the  surface.  I 
believe  that  the  ability  to  get  concrete  that  is  homo- 
geneous and  impervious  to  water,  will  have  a  marked 
effect  upon  the  spacing  of  joints  as  water  content  is 
more  the  cause  of  the  movement  in  concrete  than  the 
changes  in  temperature. 

Shoulders. — After  trying  both  gravel  and  earth 
shoulders  we  have  practically  come  to  the  conclusion 
that  for  double  track  roads,  earth  shoulders  are  pre- 
ferable. We  have  found  that  it  is  not  necessary  to 
1  level  off  the  edges  of  the  concrete  in  order  to  make 
the  shoulders  stay  in  place,  and  now  we  merely  round 
the  edges  to  about  a  one-inch  radius. 

Inspection. — This  article  would  not  be  complete 
without  a  word  regarding  inspection.  If  there  is  a 
type  of  road  that  demands  thorough  inspection  it  is  a 
concrete  road,  as  mistakes  cannot  be  remedied  the  day 
following.  The  inspector  should  be  a  man  of  judgment 
who  appreciates  to  the  utmost  the  importance  of  de- 
tailed work.  He  should  be  a  man  of  considerable 
"back  bone"  and  one  who  has  no  political  connec- 
tion with  the  work. 

Conclusion. — While  concrete,  in  its  present  form, 
has  some  disadvantages,  I  believe  that  it  now  meets 
the  modern  traffic  conditions  as  economically  as  any 
form  of  pavement  known.  Also,  I  believe  that  the 
next  few  years  will  bring  about  a  quality  of  concrete 
and  form  of  construction  that  will  make  a  country  road 
having  a  very  lengthy  life  from  a  road  standpoint,  es- 
pecially if  the  traffic  conditions  continue  to  change  in 
the  present  direction. 


Fish  ponds  of  sewage  are  provided  for  Bergedorf, 
Germany,  a  suburb  of  Plamburg,  inasmuch  as  the 
town  is  removed  from  any  large  stream  and  the  efflu- 
ent from  the  Imhoff  tanks  and  sprinkling  filters  is  not 
considered  complete  enough  to  turn  into  the  small 
watercourses.  Dr.  Edward  Bartow,  in  a  recent  paper 
presented  before  the  Illinois  Section  of  the  American 
Waterworks  Association,  stated  that  satisfactory  re- 
sults were  obtained  without  dilution.  Purification  is 
effected  by  water  plants  that  make  the  ponds  suitable 
for  fish  culture.  Carp  less  than  6  ins.  long  grow  to  a 
length  of  18  ins.  in  a  single  summer.  The  flesh  is  good 
if  the  fish  are  transferred  to  pure  water  for  a  few 
weeks  before  they  are  eaten. 


Working  drawings  on  limp  linen  are  used  for  all 
field  work  on  the  new  Welland  Ship  Canal  now  being 
built  between  Lakes  Erie  and  Ontario.  Those  draw- 
ings which  are  apt  to  be  needed  in  the  field  are  printed, 
brown  or  black  on  white,  after  the  so-called  Vandyke 
process,  on  ordinary  white  linen,  and  are  then  colored 
if  desirable,  to  indicate  any  peculiar  conditions.  These 
linen  sheets  can  then  be  crumpled  into  any  convenient 
shape  and  carried,  without  much  regard  to  their  fold- 
ing, in  pocket  or  bag.  They  have  proved  very  useful 
no  account  of  their  long  wear,  their  freedom  from 
creasing,  and  the  ease  with  which  they  can  be  held  and 
studied  in  wind  or  rain.  When  dirty  they  can  be 
washed  and  ironed  the  same  as  a  linen  handkerchief. 
As  a  rule  they  are  printed  in  the  regular  24  x  36-in. 
size.  The  method  was  introduced  by  Mr.  J.  L.  Weller, 
engineer-in-charge  of  the  canal. 
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Examples  of  Estimating  Methods  Practised 

by  English  Contractors 

T 


By  G.  Metsont 


HE  method  of  taking  off  quantities  on  the  Lon- 
don System  is  here  shown  by  means  of  a  sim- 
ple example.  As  there  is  some  small  difference 
nomenclature  between  English  and  Ameri- 


m 


can  technical  terms,  the  words  in  the  "taking  off"  have 
been  written  at  first  in  full,  but  the  professional  quan- 
tity surveyor  adopts  accepted  abbreviations,  so  that 
the  work  of  taking  off  is  very  rapid.    Where  a  word 


W  here  there  are  three  rows  of  figures  to  one  dimen- 
sion it  shows  an  item  of  work  that  is  billed  in  cubic 
yards.  Two  rows  show  one  billed  in  square  yards  or 
squares  (100  feet  superficial).  One  row  of  figures 
shows  an  item  billed  per  foot  run.  How  to  know  in 
what  manner  to  book  a  dimension  is  best  learned  by 
studying  the  easiest  way  to  price  the  particular  de- 
scription of  work,  e.g.,  excavation  is  billed  in  cubic 
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appears  a  second  time  in  the  quantities  given,  the  ab- 
breviated form  has  been  used. 

In  the  second  column  are  entered  the  'id'mensions." 
In  the  fourth  the  "description."  The  third  column  is 
used  for  "squarings,"  whilst  the  firsl  is  used  for  "times 
ing"  in  which  a  stroke  means  "limes"  or  multipl) 
and  a  dot  means  "arid  on."  The  figuring  and  words 
underlined  on  the  right  hand  side  of  the  description 
column  is  known  as  "waste,"  i.e.,  it  is  information 
showing  how  the  dimensions  are  arrived  at  and  when- 
they  arc  for.  Waste  items  are  of  great  use  at  the  time 
of  adjusting  variations  at  the  end  or  dining  contracts. 


•Kxtiacl  Of  artlelo  inihlixhoil  In  11  recent  l-wiie  of  Itu IM I ntf  Agt, 
tlilnontinto  Of  the  Itoynl  InatttUU  Oi   Blitlnh  ArchltortH.      Lecturer  on 
1  jiDi  11 1 1 1  y  StirvcylriK  al  Ihr  lloriniuli  I'olyteelinle  School.  I.nnilon. 


yards  as  it  is  easily  known  how  long  it  takes  to  ex- 
cavate a  cubic  yard  and  also  how  many  carts  are  re- 
quired to  cart  away  the  total  yards  hilled;  again, 
timber  for  construction  is  bought  bv  the  load  of  50 
cubic  feet  in  London,  hence  joists,  rafters,  plates,  etc., 
are  billed  in  cubic  feet  ;  again.  Mooring  is  billed  in 
squares,  as  the  contractor  purchases  his  flooring  in 
that  denomination.  In  \merican  practice  these  de- 
nominations may  differ,  when  the  method  of  booking 
a  dimension  cubic,  superficial  or  lineal -  can  be  alter- 
ed to  suit  the  prevailing  method  of  pricing  or  purchas- 
ing materials — leaving  them  in  the  denomination  111 
which  they  are  most  easily  priced. 

After  all  the  "taking  off,"  i.e..  booking  the  dimen- 
sions, is  completed,  the  items  are  squared  (third  col 
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limn),  When  the}  are  abstracted,  the  dimension  item 
hem-  M-oreil  through  as  each  item  is  entered  in  the 
abstract. 

When  the  abstract  is  complete,  the  hill  is  merely  a 
fair  cop\  of  the  totalled  or  "reduced"  abstract,  and 
again  the  items  on  the  abstarct  are  scored  through  as 
each  one  is  entered  in  the  bill. 

The  taking  off,  abstract  and  bill  are  given  in  manu- 
script form  in  order  to  show  style  and  method  of 
preparation. 

In  the  example  of  taking  off  the  waste  clearly 
shows  how  the  15  ft.  3  in.  x  13  ft.  3  in.  digging  over 
the  Mte  is  made  up.  The  second  item  is  for  the  excess 
measured  in  the  first  one,  for  the  portion  that  has  to 
be  returned  to  the  outside  of  the  walls.  The  third  di- 
Biension  i>  lor  the  digging  to  that  portion  of  the  trench 
occupied  by  the  concrete,  so  that  the  one  dimension  is 
used  for  the  description  of  both  "digging"  and  "con- 
crete," the  two  being  separated  by  the  word  and,  the 
use  of  which  avoids  the  writing  of  the  dimension  down 
again  for  the  concrete.  The  fourth  dimension  is  for  the 
surface  trench  from  the  top  of  concrete  to  ground  line. 
I  Obviously  the  portion  of  earth  in  the  trench  that  will 
be  occupied  by  the  footings  and  wall  cannot  be  re- 
turned, so  the  adjustment  is  made  on  the  sixth  dimen- 
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Plan  and  section  of  building  used  as  example. 

sion  for  the  footings  portion,  and  the  seventh  dimen- 
sion adjusts  it  for  the  wall  portion. 

In  order  to  save  a  lot  of  dimensions  and  their  con- 
sequent squaring  and  abstracting,  footings  are  aver- 
aged for  brickwork.  The  majority  of  the  brickwork  is 
in  lime  mortar,  so  that  all  is  taken  in  lime  mortar,  and 
the  small  portion  (up  to  damp  course)  that  is  to  be 
in  cement  mortar  is  measured  as  "extra  only  for  being 
in  cement  mortar."  The  other  dimensions  call  for  no 
comments. 

In  the  abstract  each  trade  commences  with  cubic 
items,  followed  in  turn  by  superficial,  lineal  and  num- 
ber ones.  This  order  is  always  kept  to.  The  item 
when  ready  to  go  to  the  bill  has  two  lines  placed  under 
under  it — and  before  the  bill  is  written  the  abstract  is 
checked  again  and  ticked  by  the  checker. 

As  all  items  in  the  squaring  columns  are  in  feet  and 
inches,  when  they  got  totalled  up  on  the  abstract  they 
are  "reduced,"  i.e.,  divided  by  27  for  cubic  items,  9  for 
superficial  ones,  and  for  brickwork  by  272  to  bring  it 
to  rods,  etc. 

Anything  under  half  a  foot  is  ignored.  Half  or 
over  is  counted  another  foot,  so  that  the  item  for  foun- 
dation concrete  becomes  4  yd.  12  ft.  and  not  4  yd.  11  ft., 
whilst  the  first  item  on  the  abstract  remains  at  6  yds. 
9  ft.  and  not  6  yds.  10  ft. 

Excavation  over  12  ins.  deep  is  billed  in  yards 
cube,  and  12  ins.  deep  or  under  (being  the  top  soil  and 


generally  useful  for, garden  purposes)  is  kept  separate 
in  yards  superficial. 

Brickwork  in  London  is  billed  in  rods  of  reduced 
thickness,  i.e.,  bricks  thick — a  rod  equals  272  ft. 
super,  or  l6]/2  ft.  x  \6y2  ft. 

System  is  essential  to  ensure  that  there  is  no 
duplication,  or  omission  of  any  items.  It  must  be 
admitted  that  the  example  shows  a  sure  method  of  ar- 
riving at  the  quantities  of  work  shown  in  the  illustra- 
tion. The  walls  are  taken  solid,  without  deductions 
for  doors  ors  windows.  These  deductions  will  be  made 
under  other  sub-heads,  viz.,  "external  openings"  and 
"doors  and  windows." 

All  other  sub-headings  of  work  as  "roofs,"  "win- 
dows," "doors,"  etc.,  are  just  as  simply  taken  on  in  the 
London  system  as  the  present  example  of  the  sub- 
heading "excavation  and  brickwork,"  and  each  sub- 
head is  clearly  defined,  so  that  one  does  not  overlap  the 
other. 

Specifications 

Dig  over  a  site  to  bottom  of  hard  brick  rubbish,  and 
deposit  earth  40  yards  away  from  the  hut. 

The  concrete  to  be  composed  of  one  part  cement, 
two  of  clean  river  grit  and  four  of  clean  ballast. 

The  brickwork  to  be  in  lime  mortar  (1-3)  except  up 
to  damp  course  level,  which  is  to  be  in  cement  mortar 
(1-3). 

The  walls  are  10  ft.  high  above  ground  line. 
The  damp  course  to  be  a  double  course  of  slate  in 
cement. 

The  cement  concrete  over  site  to  be  faced  with  one 
inch  of  Portland  cement  and  sand  (1-2). 


In  connection  with  the  walls  of  a  brick  building 
it  was  desired  to  clean  and  brighten  the  terra-cotta 
dressings,  the  bricks  being  of  a  deep  tan  color,  while 
the  terra-cotta  was  of  a  light  cream  that  had  turned 
dark  and  was  unsightly  from  many  years'  exposure. 
The  "Painters'  Magazine"  says :  "The  simplest  way  to 
accomplish  this  is  to  mix  2  lb.  of  powdered  pumice 
and  1  pint  of  liquid  ammonia  with  1  gal.  of  soft  soap, 
applying  the  mixture  to  the  surface  to  be  cleaned  with 
a  fibre  wall-brush,  allowing  it  to  remain  about  thirty 
minutes.  Then  rub  briskly  with  a  good  scrubbing- 
brush.  When  on  trial  it  shows  that  the  compound 
has  done  its  work,  clean  it  off  with  lukewarm  water 
by  using  a  large  sponge,  and  rinse,  if  possible,  with  a 
hose,  otherwise  with  the  sponge  and  a  liberal  supply 
of  clear  water.  If  after  drying  the  terra-cotta  appears 
dull  it  may  be  revived  by  rubbing  it  over  with  a  cloth 
saturated  with  kerosene  oil." 


It  has  been  found  advisable  in  the  highway  work 
carried  on  in  King  County,  Washington,  to  build  the 
curves  on  brick  pavements  without  crown.  The  usual 
super-elevation  now  being  used  on  curves  is  about 
twice  the  crown  prescribed  for  any  given  width,  while 
the  maximum  super-elevation  is  1  ft.  for  a  20-ft.  road- 
way. The  amount- of  super-elevation  is  not  determined 
by  the  length  of  the  radius,  but  rather  by  a  number  of 
other  conditions,  chief  among  which  is  the  width  of 
central  angle.  Owing  to  the  fact  that  automobiles 
usually  "cut  corners"  on  a  short  curve,  they  swing 
around  it  on  a  larger  radius  than  the  centre  line  actually 
has,  so  that  the  super-elevation  required  on  a  short 
curve  is  less  than  that  needed  for  one  with  a  greater 
central  angle.  No  drainage  difficulties  have  been  re- 
ported, and  there  is  a  general  agreement  among  motor- 
ists that  the  elimination  of  crown  makes  the  curve 
safer  and  easier  to  drive  over  at  high  speed. 
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Concreting  in  Freezing  Weather,  and  the 
Effect  of  Frost  Upon  Concrete 

rP       engineer  who  is  called  upon  to  carrj  oul 

I         u>.rk  in  C  anada  during  the  winter  finds  that 
A        the  methods  of  construction  which  were  sat- 
isfactory in  the  summer  will  need  consider- 
able modification  to  suit  winter  conditions. 

Concrete  work,  especially  the  lighter  forms  of  rein- 
forced concrete,  used  in  building  construction  needs 
greater  care  and  supervision.  As  a  result  of  consider- 
able experience  gained  during  the  last  few  years,  it 
can  be  said  that  the  fi  cozing  of  concrete  will  not  dam- 
ago  it  if  it  lias  first  had  a  chance  to  set  under  favor- 
able conditions  for  about  two  days.  The  effect  of  the 
freezing  is  simply  to  delay  the  process  of  hardening, 
which  will  again  proceed  under  suitable  conditions, 
and  will  eventually  attain  its  full  strength.  If  con- 
crete is  frozen  before  it  has  commenced  to  set,  it  will 
not  be  injured  if  precautions  are  taken  to  prevent  it 
from  freezing  again  after  it  thaws  until  it  is  sufficient- 
ly hardened  to  withstand  the  affects  of  subsequent 
freezings.  It  is  alternate  freezing  and  thawing  during 
the  process  of  setting  that  causes  the  damage. 

To  meet  the  foregoing  conditions,  when  carrying 
out  concrete  work  in  winter,  it  is  necessary  to  devise 
means  of  mixing  the  concrete  with  materials  freed  of 
frost,  placing  it  in  the  forms  before  it  has  commenced 
to  freeze,  and  then  protecting  it  and  keeping  it  warm 
without  fear  of  its  being  damaged. 

In  the  case  of  concrete  in  mass,  of  large  bulk,  it 
is  unnecessary  to  apply  external  heat,  as  the  large 
body  of  concrete  will  generate  sufficient  heat  during 
the  process  of  hardening  to  enable  the  mass  to  set ; 
all  that  will  be  necessary  is  to  protect  the  outside  of 
the  concrete  so  as  to  keep  the  heat  in.  This  can  best 
be  done  by  covering  the  concrete  with  clean  straw. 

For  light  sections  of  concrete,  such  as  in  reinforced 
concrete,  poured  at  a  temperature  not  below  22  deg. 
Fahr.,  some  engineers  allow  salt  to  be  used  in  a  pro- 
portion not  exceeding  10  per  cent.  There  are  many 
arguments  for  and  against  its  use.  The  author  pre- 
fers not  to  use  it,  except  in  marine  works  when  the 
concrete  is  mixed  with  sea-water  and  the  salt  is  ad- 
mitted in  that  form.  He  has  found  that,  instead  of 
using  salt  good  results  will  be  obtained  for  tempera- 
tures that  do  not  fall  below  22  deg.  Fahr.  by  heating 
the  water  with  a  steam-hose  taken  from  the  mixer- 
boiler,  and  when  necessary  placing  a  few  coke  or  wood 
fires  on  the  heaps  of  sand  and  crushed  stone,  the  usu- 
al precautions  being  taken  to  protect  the  concrete  when 
in  the  forms,  as  described  later. 

For  lower  temperatures  than  those  referred  to 
above  greater  precautions  must  be  taken  to  heat  the 
ingredients  by  means  of  steam  coils  or  radiators. 

The  concrete  having  been  mixed,  and  the  portion 
of  the  work  to  be  carried  out  decided  upon,  the  floor 
immediately  below  it  should  be  partitioned  off  with 
tarpaulins,  and  coke  stoves  arranged  under  the  floor 
slab,  allowing  about  one  stove  to  every  800  sq.  ft.  of 
floor  space.  All  loose  dirt  and  snow  must  be  removed 
from  the  forms  with  brooms,  and  a  steam  hose  should 
be  applied  to  remove  all  ice  and  frost,  the  steam  play- 
ing continuously  over  the  forms  in  advance  of  the  con- 
crete, thus  warming  them  in  readiness  for  the  concrete. 
The  concrete  should  be  poured  quickly  and  continu- 
ously, and  as  each  section  is  completed  a  tarpaulin 
may  be  drawn  over  it,  supported  on  wooden  strips 
about  6  inches  above  the  surface  of  the  concrete.  In 
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most  rases  this  protection  will  be  sufficient,  but  dur- 
ing very  cold  weather  it  will  sometimes  be  found  neces- 
sary to  form  a  sort  of  tent  over  the  floor,  in  which  ex- 
tra stoves  are  placed  to  protect  the  workmen  and  the 
upper  surfaces  of  the  concrete. 

(  iroat  care  must  be  taken  to  have  the  fires  kept 
burning  continuously  for  two  days,  after  which  the 
concrete  may  be  allowed  to  freeze  without  fear. 

The  work  must  be  examined  from  time  to  time 
until  it  is  found  to  be  hardened  sufficiently.  During 
summer  working  the  author  has  allowed  the  supports 
from  the  underside  of  slabs  to  be  removed  in  four 
days,  but  on  other  occasions  four  weeks  have  not  been 
found  to  be  too  long. 

There  are  many  examples  of  concrete  works  which 
have  stood  the  test  of  time  without  showing  any  signs 
of  being  affected  by  frost ;  but,  on  the  other  hand,  a 
few  cases  have  been  reported  of  very  serious  corrosion 
due  to  the  action  of  frost,  such  as  bridge  piers  and  re- 
inforced-concrete  piles. 

Judging  from  the  information  available  at  present, 
concrete  exposed  in  air  in  a  dry  locality  need  not  be 
affected  by  frost  any  more  than  good  building  stone, 
and  probably  it  will  stand  much  better.  Concrete  al- 
ways submerged  under  water  is  protected  and  need 
cause  no  anxiety.  But  concrete  alternately  wetted 
and  frozen  must  be  protected  from  frost.  On  work 
which  is  being  carried  out  at  Halifax,  Mr.  John  Ken- 
nedy, M.  Inst.  C.  E.,  is  protecting  the  concrete  piles 
between  high  and  low  water  with  a  covering  of  wood 
about  2  inches  in  thickness,  which  it  is  hoped  will 
prevent  the  action  of  frost. 


The  Evils  of  Indefinite  Plans  and 
Specifications 

ADVOCACY  of  definite  plans  and  specifications 
on  either  public  or  private  work  is  no  longer 
necessary,  comments  the  Engineering  Record, 
editorially.  In  theory  it  is  recognized  as  de- 
sirable to  give  contractors  all  the  information  possible 
when  asking  for  bids.  Quantities  should  be  as  definite 
as  possible,  and  alternative  designs  permitted  only 
after  careful  consideration.  If  alternative  plans  are 
permitted,  the  restrictions  should  be  such  that  it  is 
possible  to  compare  them. 

While  this  is  the  theory,  contractors  cite  instances 
without  number  of  its  violation  in  practice.  Two  very 
recent  examples  in  neighboring  cities  furnish  food 
for  thought  for  those  whose  invitations  to  bidders  are 
still  indefinite.  In  the  one  case  tenders  were  asked  for 
the  construction  of  a  $300,000  sewer  system.  The 
contract  form  contained  55  pages  of  text,  covering 
terms  and  conditions  of  the  contract  and  the  grade  of 
materials  and  work  required.  Then  followed  a  15- 
page  list  of  detailed  quantities.  This  list  did  not  at- 
tempt to  show  the  amount  of  cement  required,  for  ex- 
ample, but  rather  the  number  of  cubic  yards  of  con- 
crete in  each  different  sewer  section  per  lineal  foot. 
It  enumerated  the  exact  length  of  each  type  and  size 
of  sections  for  various  depths  and  the  amount  of 
excavation,  timbering  and  invert  paving  required  on 
curves  and  tangents.  Quantities  in  cubic  yards  were 
carried  out  to  the  third  decimal  place,  and  even  the 
exact  number  of  step-irons  and  their  bolts  was  listed. 
Opposite  each  of  the  items  listed  there  was  left  a  blank 
in  which  the  contractor  was  to  fill  in  unit  and  total 
prices. 

In  marked  contrast  to  this  it  is  interesting  to  note 
that  some  time  after  tenders  were  asked  for  this  sewer 
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work  a  neighboring  city  called  for  bids  on  a  reinforced- 
concrete  structure  for  municipal  use.  There  was 
some  debate  as  to  just  what  type  of  construction  to 
adopt,  so  it  was  decided  to  leave  the  specifications 
somewhat  indefinite  and  allow  each  bidder  to  submit 
his  own  design.  When  bids  were  opened  it  was  found 
that  twelve  contractors  had  turned  in  a  rotal  of  one 
hundred  and  twenty  different  tenders,  each  one  for  a 
different  design,  and  all  based  on  estimates  which 
could  not  possibly  have  been  worked  out  in  fine  detail. 
These  tenders  varied  from  $162,000  to  $248,000  and, 
partially  because  it  was  impossible  to  compare  them 
satisfactorily,  no  final  action  has  yet  been  taken. 

The  sewer  work,  on  the  other  hand,  has  been  under 


way  for  several  months,  the  contract  having  been 
awarded  shortly  after  bids  were  opened.  After  elim- 
inating the  highest  and  the  lowest  bidders  in  the  sewer 
work  the  remaining  five  tenders  were  within  12  per 
cent,  of  one  another,  and  on  one  varied  more  than  7 
per  cent,  from  the  engineer's  estimate. 

There  will  be  some  criticism  of  the  refinement  in 
the  case  of  the  sewer  specifications  where  preliminary 
calculations  worked  out  concrete  yardages  per  foot  to 
the  last  thousandth,  but  such  criticism  only  accentu- 
ates the  moral  in  the  comparison,  for  even  with  this 
extreme  refinement  the  cost  of  getting  out  the  specifi- 
cations was  only  about  one-tenth  of  1  per  cent,  of  the 
work. 


B.C.  Engineers  in  Session  at  Victoria 


THERE  was  a  representative  gathering  at  the 
Third  Annual  Convention  of  the  Victoria  and 
Vancouver  Branches  of  the  Canadian  Society 
of  Civil  Engineers,  held  at  Victoria  on  De- 
cember 11-12.  The  deputation  from  the  mainland  included 
Messrs.  R.  F.  Hayward,  Geo.  A.  Walkem,  E.  G.  Matheson, 
A.  D.  Creer,  H.  Carry,  E.  A.  Cleveland  and  J.  H.  Kennedy — 
headed  by  Mr.  G.  R.  G.  Conway,  Chief  Engineer  of  the 
British  Columbia  Electric  Railway  and  Chairman  of  the  Van- 
couver Branch. 

The  visitors  were  received  by  Mr.  D.  O.  Lewis  and  Mr. 
R.  W.  Macintyre,  Chairman  and  Secretary  respectively  of 
the  Victoria  Branch. 

At  a  business  session,  held  on  the  evening  of  Friday, 
December  11,  a  paper  relating  to  harbor  improvements  was 
read  by  Mr.  J.  S.  McLachlan,  Resident  Engineer  of  the  Do- 
minion Department  of  Public  Works. 

At  the  morning  session  on  Saturday,  December  12,  the 
Chairman  dwelt  at  some  length  on  the  status  and  responsi- 
bilities of  the  profession.  It  was  gratifying  to  find  that  a 
clause  had  been  inserted  in  the  Provincial  Water  Act,  defin- 
ing the  duties  of  the  civil  engineer.  This  constituted  a  cer- 
tain amount  of  recognition  of  the  profession. 

A  paper  entitled  "Legislation  for  the  Engineering  Pro- 
fession" was  read  by  Mr.  G.  R.  G.  Conway.  In  the  ensuing 
discussion  Mr.  Walkem  recalled  the  opposition  encountered 
sixteen  years  ago  in  Manitoba  and  Quebec.  Similar  opposi- 
tion might  develop  in  British  Columbia  in  the  event  of  an  at- 
tempt to  introduce  what  would  be  termed  "class  legislation." 
Mr.  C.  H.  Rust  compared  the  position  of  medical  men  and 
lawyers.  He  considered  that  it  would  probably  be  inadvis- 
able for  engineers  to  attempt  to  form  a  close  corporation. 
He  held,  however,  that  in  the  interests  of  the  younger  mem- 
bers of  the  profession  some  effort  should  be  made  along  the 
line  of  a  more  strict  definition  of  professional  engineering 
status.  Mr.  Cavana  referred  to  the  attitude  of  the  Victoria 
and  Vancouver  Branches  on  the  question  of  legislation.  He 
thought  that  they  were  rather  opposed  to  the  idea  of  forming 
a  close  corporation,  but  that  they  considered  the  time  ripe  to 
ask  the  legislature  for  an  authoritative  declaration  as  to  what 
an  engineer  really  was.  Mr.  Gamble  held  that  the  profession 
required  only  a  proper  recognition  of  the  meaning  of  the 

term  "Engineer."  lie  held  that  some  standard  definition 
should  be  incorporated  in  the  Interpretation  Acts  of  the  pro- 
vince. Mr.  Walkem  complained  of  the  action  of  the  Eastern 
provinces  in  attempting  to  combine  the  whole  profession  ami 
to  define  all  branches  of  engineering  in  one  term— an  im- 
possible task. 

Mr.   Hayward  urged  those  present    to  emulate   the  ex 


ample  of  the  Institution  of  Civil  Engineers  (Great  Britain), 
which  had  been  established  in  its  position  of  prominence  by 
prestige  and  precedent.  Canadian  societies  should  follow  tht 
Old  Country  example  in  so  treating  the  ethics  and  practice 
of  their  profession  that  their  work  would  be  placed  in  the 
highest  classification.  Legislation  would  not  effect  more 
than  the  highest  practice  of  the  profession  by  the  members. 
He  agreed  with  the'  view  that  a  comprehensive  definition  of 
the  term  "Engineer"  was  very  desirable. 

Both  Mr.  A.  D.  Creer  and  Mr.  H.  Carry  advanced  a  plea 
for  the  strict  observance  of  professional  etiquette  at  all  times. 

Mr.  E.  G.  Matheson  alluded  to  the  attitude  of  the  Ameri- 
can Society  of  Civil  Engineers  on  the  subject  of  legislation. 
While  he  was  in  sympathy  with  the  views  of  previous  speak- 
ers he  felt  that  an  established  definition  of  the  profession 
would  produce  a  feeling  of  confidence  and  security  when 
public  work  was  being  given  out.  The  public  should  be 
trained  to  believe  in  the  Canadian  Socety.  On  the  other  side 
of  the  line  the  services  of  the  engineer  were  being  placed  on 
a  higher  plane. 

Messrs.  Macintyre,  Gamble  and  Young  also  took  part  in 
the  discussion.  Mr.  Young  advocated  that  an  effort  should 
be  made  to  obtain  the  recognition  of  the  University  of  British 
Columbia.  lie  thought  that  some  engineering  degree  might 
be  adopted  by  the  University  Council. 

A  private  business  session  was  held  on  the  morning  of 
Saturday,  December  12,  while  on  the  afternoon  of  the  same 
day  the  members  were  the  guests  of  Mr.  II.  A.  Elgee,  local 
manager  for  Sir  John  Jackson,  Limited.  A  trip  was  made  to 
the  Albert  Head  Quarries,  where  the  stone  for  a  huge  new 
breakwater  is  being  secured.  A  blast  was  fired  in  order  that 
the  visitors  might  note  the  effect  produced  by  the  heavy 
charge  of  explosives. 

At  the  annual  banquet  on  Saturday  evening  the  attend- 
ance numbered  nearly  one  hundred.  The  guests  included 
Mr.  G.  H.  Barnard,  M.P.;  Hon.  Dr.  Young;  Mr.  II.  II.  Wat- 
son, M.O.A.;  Mr.  II.  It.  Thompson,  M.L.A;  Mayor  Stewart 
and  Col.  Oglivie.  Letters  of  regret  were  received  from  Sir 
Richard  McMride,  Premier  of  British  Columbia,  and  from 
Hon.  W  in.  R.  Ross,  Minister  of  Lands. 


The  following  gentlemen,  resident  in  Canada,  have  been 
elected  to  Associate  Membership  in  the  American  Society  of 
Civil  Engineers: — Mr.  G.  W.  Harris.  Port  Arthur,  (  >nt.  (Of- 
fice Engineer,  Mackenzie,  Mann  &  Company,  Limited);  Mr. 
C.  S.  Millard,  Vancouver.  B«C  (Manager  and  thief  Engi- 
neer for  Mr.  Francis  S.  Swales,  architect);  Mr.  I..  R.  Thom- 
son, Montreal,  Que.  (Designer,  Dominion  Bridge  Company, 

I  .imited). 
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Personal  Mention 


Mr.  J.  S.  MacLachlan,  Dominion  Government  Engineer, 
read  a  paper  on  Harbors  at  a  recent  meeting  of  the  Victoria 
Brand)  ot  the  Canadian  Society  of  Civil  Engineers. 

Mr.  Mercier,  the  assistant  engineer  of  the  Montreal 
Council,  will  act  as  chief  engineer  during  the  absence  of 
Major  G.  J  an  in,  the  chief  engineer,  who  has  volunteered  for 
the  trout  in  command  of  a  corps  of  engineers. 

Mr.  Percy  E.  Jarman  has  been  appointed  City  Engineer 
oi  \\  estinount.  1\Q.  Mr.  Jarman  has  been  acting  engineer 
for  nearly  two  years.  Formerly  he  was  assistant  to  Mr. 
Archibald  Currie,  then  City  Engineer  of  Ottawa. 

Mr.  J.  E.  Putnam  is  senior  member  of  the  new  engineer- 
ing ami  architectural  linn  of  Messrs.  J.  E.  Putnam  &  Com- 
pany. Indianapolis,  Ind.  He  is  associated  with  Mr.  W.  C. 
Thayer,  at  one  time  Chief  Draughtsman  for  the  General 
Electric  Company,  at  Peterborough,  Ont.,  and  later  Assist- 
ant Engineer  on  the  construction  of  the  Niagara  Falls  hydro- 
electric power  plant. 

Mr.  Fred  M.  Hoadley,  consulting  engineer,  802  New 
Birks  Building,  Montreal,  has  been  commissioned  by  the 
i'.isli  p  ot  the  Monastery  at  Oka,  Quebec,  to  make  a  com- 
plete investigation  into  the  possibilities  of  developing  a 
hydro-electric  plant  upon  the  river  running  through  the  pro- 
perty adjacent  to  the  Monastery  for  the  purpose  of  gener- 
ating power  and  lighting. 

Mr.  A.  \Y.  E.  Fawkes  has  resigned  as  Water- Works 
Engineer  of  Calgary,  to  open  an  office  in  the  Burns  Build- 
ing. Calvary,  as  consulting  engineer.  Mr.  Fawkes  will  spe- 
cialize in  water-works,  filtration  plant,  sewer  and  other 
municipal  engineering  works.  He  is  also  prepared  to  under- 
take gas,  water  and  electrical  appraisal,  supervision  and  in- 
spection. Mr.  Fawkes  began  his  engineering  experience  in 
England  and  was  for  a  time  assistant  engineer  for  the  British 
Government.  Later  he  was  chief  engineer  of  construction 
tor  Messrs.  Vickers,  Sons  &  Maxim,  in  England.  After 
coming  to  Canada,  he  was  engaged  in  hydro-electrical  power 
development  at  Campbellford,  Ont.,  resident  engineer  for  the 
city  of  Peterborough,  Ont.,  on  dam,  pumping  station  and 
water-works  construction,  chief  assistant  engineer  of  con- 
struction on  the  Minneapolis  filtration  plant,  engineer  in  the 
Bridge  Department  of  the  Chicago,  Milwaukee  &  St.  Paul 
Railway,  and  Water-Works  Engineer  at  Calgary.  Mr. 
Fawkes  is  a  Member  of  the  Institution  of  Municipal  Engi- 
neers, the  Institution  of  Engineers,  the  Institution  of  Water 
Engineers,  the  Institution  of  Municipal  and  County  Engi- 
neers, all  of  England,  and  also  of  the  American  Water-Works 
Association  and  the  International  Congress  of  Engineering. 


Mr.  A.  J.  T.  Taylor,  for  two  and  one-half  years  a  mem- 
ber of  the  firm  of  Taylor  &  Young,  Limited,  engineers,  Van- 
couver, recently  severed  his  connection  with  that  firm  to 
become  Managing  Director  of  the  Taylor  Engineering  Com- 
pany, Limited,  engineers  and  machinery  merchants,  with  of- 
fices in  the  Vancouver  Block.  The  firm,  which  is  backed  by 
ample  local  capital,  will  specialize  in  pumping  and  power 
plant  equipments  of  the  best  types,  which  will  be  designed, 
tested  and  handed  over  under  guarantee.  The  new  firm  has 
already  taken  on  several  good-sized  contracts,  and  will  be 
heard  from  later  on  when  returning  prosperity  sets  the 
wheels  of  industry'  moving. 


"The  Business  Ethics  of  the  Engineer"  was  the  subject 
of  an  address  delivered  recently  before  the  Engineering 
Society  of  Queens  University,  Kingston,  by  Mr.  G.  G.  S. 
Lindsey,  K.C.,  President  of  the  Canadian  Mining  Institute. 


Canadians  in  Chicago 

riie  following  were  among  the  Canadians  in  attendance 
ai  the  convention  of  the  American  Road  Builders'  Associa- 
tion, held  in  Chicago,  December  14-18: — Mr.  J.  K.  Allen, 
Toronto  (General  Manager,  Rocman  Roads  Company);  Mr. 
E.  II.  Armstrong,  Halifax,  N.S.  (Minister  of  Public  Works); 
Mr.  \\  in.  Barber,  Toronto  (Superintendent  of  Construction); 
Mr.  E.  Brian,  Windsor,  Ont.  (City  Engineer);  Mr.  W  P. 
Brereton,  Winnipeg,  Man.  (City  Engineer);  Mr.  Arthur  E. 
D.  Bruce,  Toronto  (Secretary,  Northern  Road  Department, 
Provincial  Government,  Ontario);  Mr.  M.  Calder,  Edmon- 
ton. Alta.  (Inspector  of  Public  Works);  Mr.  Miles  P.  Cotton, 
Vancouver,  B.C.  (Contractor);  Mr.  W.  S.  Davis,  Toronto 
(Toronto  &  Hamilton  Highway  Commission);  Mr.  J.  W. 
Evans,  Belleville,  Ont.  (City  Engineer);  Mr.  Frank  Good- 
man, Toronto  (Jennison-Wright  Company,  Creosoters);  Mr. 
Andrew  W.  Gray,  Ottawa,  Ont.  (Dominion  Parks  Highway 
Engineer);  Mr.  W.  H.  Hall,  Oshawa,  Ont.  (Corrugated  Metal 
Culverts;  Mr.  Geo.  S.  Henry,  Toronto  (Secretary  and  Treasur- 
er, Ontario  Good  Roads  Association);  Mr.  H.  C.  Hocken, 
Toronto  (Mayor);  Mr.  John  J.  Jackson,  Niagara  Falls,  Ont. 
(General  Superintendent,  Queen  Victoria  Park  System); 
Mr.  E.  A.  James,  Toronto  (Consulting  Engineer);  Mr.  Frank 
H.  Keefer,  Thorold,  Ont.  (President,  Rocmac  Company); 
Mr.  Hugh  A.  Lumsden,  Toronto  (Public  Works,  Provincial 
Government  of  Ontario) ;  Mr.  F.  G.  Macdiarmid,  Toronto 
(Ontario  Public  Works  Department);  Mr.  H.  A.  Mackai, 
Toronto  (Rocmac  Roads);  Mr.  S.  V.  Martin,  Bruce  Mines, 
Ont.  (President,  Martin  International  Trap  Rock  Company); 
Mr.  Geo.  A.  McNamee,  Montreal  (Secretary  and  Treasurer, 
Dominion  Highway  Association);  Mr.  W.  A.  McLean,  To- 
ronto (President,  American  Road  Building  Association);  Mr. 
Frank  Menzie,  Niagara  Falls,  Ont.  (President,  Glutrin  Road 
Construction  Company);  Mr.  J.  F.  Mitchell,  Windsor,  Ont. 
(Superintendent,  Canadian  Dolorway  Paving  Company);  Mr. 
Geo.  Michaud,  Three  Rivers,  Que.  (Contracting  Engineer); 
Mr.  Chas.  Moogk,  Waterloo,  Ont.  (Town  Engineer);  Mr. 
Geo.  Moogk,  Weston,  Ont.  (Municipal  Contractor);  Mr.  A.  M. 
Rankin,  Toronto  (Commissioner  of  Public  Roads  and  High- 
ways); Mr.  Thos.  E.  Riley,  St.  Catharines,  Ont.  (Contractor); 
Mr.  J.  D.  Robertson,  Edmonton,  Alta.  (Engineering  of  High- 
ways); Mr.  J.  D.  Scholfield,  Toronto  (representing  Rocmac 
Roads);  Mr.  F.  A.  Senecal,  Plantagenet,  Ont;  Mr.  H.  J. 
Stambaugh,  Jr.,  Walkerville,  Ont.  (Trussed  Concrete  Steel 
Company);  Mr.  S.  L.  Squire,  Waterford,  Ont.  (Ontario  Good 
Roads  Association);  Mr.  Murray  A.  Stewart,  Toronto  (As- 
sistant Engineer,  Roadway  Section) ;  Mr.  John  Stocks,  Ed- 
monton, Alta.  (Deputy  Minister  Public  Works);  Mr.  W.  F. 
Tallman,  Winnipeg,  Man.  (Street  Commissioner). 


In  the  article  relating  to  the  Central  Technical  School, 
published  in  our  issue  of  December  16th,  mention  should  have 
been  made  of  an  important  installation — the  vacuum  clean- 
ing system.  This  equipment  (known  as  the  "Tuec")  was 
furnished  by  the  United  Electric  Company  through  Mr.  J.  J. 
Martindale,  Toronto,  distributing  agent  for  Ontario.  The 
installation  comprises  two  four-sweeper  TUEC  stationary 
vacuum  cleaners — making  an  eight-sweeper  capacity  installa- 
tion in  all.  This  means  that  the  cleaning  system  can  be 
used  simultaneously  by  eight  persons.  An  idea  of  the  facility 
of  operation  is  conveyed  by  the  fact  that  throughout  the 
building  approximately  280  valves  will  be  installed.  Thus 
there  are  280  places  where  the  hose  can  be  attached  to  the 
1  > 1 1 1 i n g  system.  The  dirt  and  dust  are  delivered  through  the 
piping  system  to  machines  in  the  basement  from  which  they 
will  be  taken  away  periodically  and  burned.  The  air  which 
does  the  work  is  discharged  outside  of  the  building,  thus  as- 
sisting in  the  ventilating  as  well  as  the  cleaning  of  the  rooms. 
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Editor  Contract  Record: 

In  an  article  on  page  1385  of  the  Contract  Record,  No- 
vember 11th,  1914,  it  is  claimed  that  the  first  successful  effort 
to  stop  the  flow  of  water  through  fissures  was  carried  out  on 
the  Catskill  Aqueduct.  The  writer  used  this  method  in  1909 
to  seal  the  wall  of  water-tight  cellars  for  the  White  Hall 
Building,  New  York  City.  The  head  of  water  was  slightly 
under  thirty  feet,  but  the  principle  is  the  same.  Some  of  the 
concrete  forming  the  peripheral  wall,  it  having  been  placed 
under  adverse  conditions,  developed  several  serious  leaks, 
indeed,  while  there  was  no  single  leak  of  large  dimensions,  a 
U-inch  centrifugal  pump  was  required  to  keep  the  cellar  dry, 
and  the  owners  doubted  the  ability  of  the  contractor  to  over- 
come the  trouble. 

The  writer  suggested,  and  had  performed  under  his  di- 
rections, the  injection  of  grout  until  the  work  was  accepted 
by  the  owners.  The  surface  of  the  concrete  where  defective, 
>.vas  cut  out  to  a  depth  of  about  5  inches,  three-inch  plank 
was  set  into  this  place,  strongly  braced  and  calked.  A  two 
and  one-half  inch  pipe  was  placed  through  this  plank,  with  a 
flange  inside  and  a  valve  on  the  outside.  Through  this  the 
•-vater  flowed  while  preparations  were  under  way.  W  hen  all 
was  ready  the  discharge  of  a  Douglas  grout  pump  was  at- 
tached; and  cement  grout  was  pumped  in  under  pressure. 
No  sand  was  used,  as  it  was  essential  that  no  cavity,  however 
small,  should  remain  unfilled.  A  pressure  upwards  of  150 
pounds  was  developed  and  maintained  until  no  more  could 
he  forced  in,  when  the  valve  was  closed  and  the  pump  at- 
tached to  another  point  of  attack.  The  method  proved  en- 
tirely successful.  The  writer  has  used  the  same  method  sev- 
eral times,  both  previously  and  subsequently. 

Yours  truly, 

E.  G.  Matheson. 

An  Important  Judgment 

THE  Railway  Commission  has  just  given  a  decision 
on  the  special  provision  for  the  carriage  of  brick 
.in  carload  lots,  in  which  the  shippers  gained  their 
point.  The  judgment  is  as  follows: — 
"Upon  the  hearing  of  the  matters  at  the  sittings  of  the 
Hoard  held  in  Ottawa,  November  20th,  1914,  in  the  presence 
of  counsel  and  representatives  of  the  railway  companies,  and 
representatives  of  the  complainants,  the  Canadian  Manufac- 
turers' Association,  and  the  Toronto  and  Montreal  Boards 
of  Trade,  and  what  was  alleged,  and  upon  the  recommenda- 
tion of  the  chief  traffic  officer  of  the  board, 

"It  is  ordered,  with  respect  to  the  tariffs  of  railway  com- 
panies subject  to  the  jurisdiction  of  the  board  and  operating 
in  Eastern  Canada,  as  follows,  namely: 

"(a)  That  wherever  it  occurs,  the  provision  of  a  minimum 
weight  of  50,000  pounds  per  carload  of  building  brick,  oilier 
than  enamelled  or  glazed  brick,  be  supplemented  to  provide 
that  should  a  car  of  the  loading  capacity  of  40, not)  pounds 
be  ordered  which  the  carrier  is  unable  to  furnish  within  a 
reasonable  time,  a  car  of  greater  capacity  shall  be  furnished 
and  charged  for  on  the  basis  of  the  actual  weight  of  the  brick 
loaded  therein,  subject  to  a  minimum  of  40,000  pounds;  but 
that  should  such  a  car  so  furnished  be  loaded  in  excess  of 
45,000  pounds  the  minimum  weight  assessable  for  freight 
charges  shall  be  50,000  pounds. 

"(b)  That  whenever  it  occurs  in  the  special  tariffs  ap- 


plicable on  brick,  stone,  and  other  commodities  commonly 
described  in  the  tariffs  as  'building  material,'  the  provision 
for  an  increase  of  5  per  cent,  per  foot  to  the  tariff  minimum 
weight  in  the  case  of  cars  longer  than  those  covered  there- 
by, be  withdrawn  and  cancelled. 

"(c)  That  effect  be  given  to  this  order  not  later  than 
December  21st,  1914." 

The  commissioners  also  decided  that  the  C.  P.  R.  must 
cancel  their  order  putting  an  embargo  on  carloads  of  brick, 
lumber,  etc.,  coming  from  C.  X.  R.,  Grand  Trunk,  and  Inter- 
colonial points  for  delivery  on  the  C.  P.  R.  team  tracks  at 
Mile  End,  Montreal.  The  C.  P.  R.  alleged  that  it  was  im- 
possible to  deal  with  this  traffic  owing  to  congestion. 


An  Interesting  War  Talk 

On  the  evening  of  Friday,  December  18,  the  members 
of  the  Engineers'  Club  of  Toronto  were  entertained  to  an 
interesting  and  unprecedented  feature  in  the  shape  of  a  talk 
about  the  European  war,  by  a  French  Army  Officer  who  had 
fought  in  the  thickest  part  of  the  conflict  and  survived  seri- 
ous wounds. 

The  speaker  was  Lieut,  de  la  Haie  de  Silz,  of  the  Third 
Chasseurs  a  Cheval,  and  the  subject  of  his  address  was:  "My 
experiences  in  the  War  from  Nancy  to  Armentieres." 

The  gathering,  which  included  a  number  of  officers  of 
the  local  militia,  numbered  some  one  hundred  and  fifty. 
Mirrorscope  views  of  scenes  and  incidents  in  the  theatre  of 
operations  enhanced  the  interest  of  the  address. 

The  speaker  was  introduced  to  the  members  by  Colonel 
Van  Nostrand,  President  of  the  Club,  who  presided  over 
the  meeting. 

Lieut.  Silz  opened  his  remarks  by  recounting  his  experi- 
ences from  the  date  of  mobilization  early  in  August  to  the 
developments  which  culminated  in  the  battle  around  La 
Hassee.  in  which  his  regiment  participated.  So  heavy  was 
the  lighting  in  this  engagement  that  Lieut.  Silz  and  six  men 
were  the  only  survivors  of  a  whole  regiment. 

The  account  of  the  German  spying  system,  particularly 
that  portion  relating  to  the  ruses  employed  by  the  enemy 
for  the  purpose  of  locating  the  presence  of  the  Allies,  was 
an  interesting  feature  of  the  address.  The  speaker  compar- 
ed the  arrogance  of  the  German  officer,  and  the  perpetual 
fear  of  the  German  soldier,  with  the  spirit  of  camaraderie  ex- 
isting between  the  officers  and  nun  of  the  French  army. 
The  speaker  received  an  ovation  upon  declaring  that  in  the 
western  theatre  of  the  war.  the  Allies'  artillery  was  superior 
to  the  enemy's.  Lieut.  Silz  gave  a  vivid  description  of  the 
work  of  his  regiment  undertaken  on  behalf  of  an  imperilled 
Belgian  division.  For  his  own  personal  part  he  was  pre- 
sented with  a  sword  by  the  King  of  Kelgium.  The  sword 
was  exhibited  and  passed  around  the  audience. 

The  speaker  referred  to  (ho  German  Emperor  as  His 
Most  Ignominious  Majesty,"  and  recited  his  experiences  of 
the  atrocities  and  indignities  perpetrated  by  the  Germans. 

At  the  conclusion  of  his  address,  Lieut.  Silz  was  plied 
with  many  questions  bearing  upon  matters  of  administration, 
equipment,  service  and  regulations  in  the  French  army,  lie 
reminded  those  present  that  in  France  every  man  between 
the  ages  of  eighteen  and  forty-eight  was  in  uniform  and  in 
actual  training. 

The  proceedings  closed  with  a  vote  of  thanks  to  the 
Speaker  and  cheers  for  France  and  the  French  nation. 


\  \'aiuou\ cr  despatch  stairs  that  tin-  city  recent- 
ly incurred  a  loss  of  .?.0(X).0(X)  gallons  of  water  a  day 
one-fifth  of  the  normal  supply,  owing  to  .1  break  in 
the  IS-iiuh  water  main  across  hnrrard  Inlet,  caused  by 
the  dragging  of  an  anchor  of  some  vessel. 
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Mainly  Constructional 

1  .ist  .mil  West     From  Coast  to  Coast 


I  he  Medicine  Hal  Planing  Mills,  Limited,  have  sustain- 
ed .i  loss  of  $10,000,  through  the  destruction  by  fire  of  their 
lumber  mill. 

At  Niagara  Falls.  <  hit.,  a  by-law  is  to  be  submitted  to 
the  ratepayers  in  January,  to  authorize  the  construction  of  a 
sewer  in  the  vicinity  of  Muddy  Run  Creek.  The  work  is 
estimated  to  cost  $-'00,000. 

St.  John.  N.B.,  is  the  head  office  of  a  newly-incorporated 
firm,  the  Colonial  Construction  Company,  which  is  capital- 
ize.1  at  |S4,000.  The  incorporators  include  Messrs.  Murray 
\\    l.ong  and  H.  Colby  Smith,  St.  John  contractors. 

The  Hamilton  Bridge  Works  have  the  contract  for  the 
steel  work  in  connection  with  the  Don  Section  of  the  Bloor 
Street  Viaduct,  for  which  the  general  contractors  are  Messrs. 
Quinlan  &  Robertson.  The  steel  work  will  run  into  some 
$400,000. 

At  Vancouver,  B.C..  work  will  be  started  shortly  on  the 
interior  of  the  new  Immigration  Building,  which  has  reach- 
ed the  routing  stage  for  the  Dominion  Government  Depart- 
ment of  Public  Works.  The  estimated  cost  of  the  structure 
of  $350,000. 

At  Vancouver,  B.C..  the  Burrard  Inlet  Tunnel  &  Bridge 
Company  have  awarded  the  contract  for  the  construction  of 
a  steel  and  concrete  bridge.  225-ft.  centre  span,  to  the  Cana- 
dian Bridge  Company,  Walkerville,  Ont.,  the  contract  price- 
being  $1,846,000. 

The  Vancouver  District  Joint  Sewerage  and  Drainage 
Board  arc  proceeding  with  the  construction  of  a  trunk  sewer 
in  Central  Park,  at  an  estimated  outlay  of  $300,000.  The 
g<  iieral  contract  for  the  work  is  in  the  hands  of  Messrs. 
Hodgson,  King  &  McPhalen  Bros. 

The  annual  meeting  of  the  Canadian  Car  &  Foundry 
Company,  Limited,  which  was  called  for  December  21  at 
Montreal,  has  been  postponed  until  Monday,  February  8. 
The  president  of  the  company,  Hon.  Nathaniel  Curry,  is  at 
present  in  London,  Eng.,  and  his  return  is  not  expected  until 
some  time  in  January. 

The  Renfrew  Machinery  Company  have  been  awarded  a 
contract  for  the  manufacture  of  a  large  quantity  of  shells 
for  the  British  War  Office.  It  is  stated  that  the  order  will 
be  sufficient  to  keep  the  factory  running  day  and  night  for  a 
period  of  about  six  months.  Ordinarily  the  company  are 
manufacturers  of  cream  separators. 

In  the  District  of  Algoma,  Ont.,  about  32  square  miles 
of  timber  land  on  Batchawaung  Bay,  Tilley,  Archibald  and 
Tupper  townships,  have  been  purchased  by  Messrs.  Wells- 
Higman  Company,  St.  Joseph,  Mich.,  who  are  contemplating 
the  construction  of  474  ft.  of  docks.  A  shingle  mill,  saw  mill 
and  veneer  plant  will  also  be  erected. 

The  Hudson's  Bay  Terminal  and  Harbor  Works  at  Port 
Nelson,  B.C..  are  progressing  satisfactorily,  according  to  a 
report  made  recently  by  Mr.  D.  W.  McKughlin,  Engineer- 
in-Charge.  He  has  just  returned  to  Ottawa,  after  an  absence 
of  nearly  two  years  on  the  work,  and  his  mission  is  to  dis- 
cuss further  plans  for  the  coming  year. 

An  order  for  the  manufacture  of  120,000  shovels  for  the 
British  War  Office  has  been  placed  by  Mr.  Frederic  Stobart, 
Purchasing  Representative,  with  two  Canadian  firms — the 
Jones  Shovel  Company,  of  Gananoque,  Ont.,  and  the  Hamil- 
ton Shovel  Company,  Hamilton,  Ont.  Both  these  firms  have 
divided  the  order  which  is  estimated  to  be  worth  more  than 


$50,000.  The  shovels  are  to  be  delivered  in  weekly  ship- 
ments. 

The  W'eslmount  Council  electric  lighting  department 
made  a  profit  of  $30,400  during  the  last  fiscal  year.  This  has 
been  turned  into  the  depreciation  fund,  now  amounting  to 
$147,000,  from  which  amounts  needed  for  the  improvement 
..f  1 1 1 1-  system  are  voted.  A  sum  of  $25,000  has  been  drawn 
from  thi  i  account  for  the  extension  of  a  new  street  lighting 
system. 

At  Quebec,  Que.,  the  Canadian  Pacific  Railway  Com- 
pany have  at  present  in  course  of  construction  important  ad- 
ditions  to  their  freight  sheds  at  that  point,  estimated  to  cost 
$200,000.  The  buildings  will  be  one-storey,  30  x  368  ft.,  50  x 
593  ft.,  brick  and  reinforced  concrete  construction.  Downing- 
Cook  I  onstruction  Company,  Montreal,  are  the  general  con- 
tractors. 

The  Montreal  municipal  controllers  have  voted  $1,500  for 
work  .hi  the  plans  of  a  tunnel  under  the  Lachine  Canal  at 
Wellington  Street  bridge.  The  tunnel,  plans  for  which  are 
being  drawn  by  Mr.  McLeod,  municipal  and  tramways  engi- 
neer, is  estimated  to  cost  $750,000.  It  will  be  at  least  45  feet 
below  the  surface  of  the  canal,  and  will  obviate  delays  to 
traffic  due  to  the  frequent  openings  of  the  bridge  to  allow 
shipping  to  pass  through  the  canal. 

The  city  council  of  St.  Catharines,  Ont.,  have  awarded 
the  contract  for  the  steel  superstructure  for  St.  Paul's  street 
high-level  bridge,  to  the  Canadian  Bridge  Company,  of  Walk- 
erville.  The  contract  price,  $91,000,  includes  the  supplying  of 
rails  and  track  fittings,  buckle  plates  and  300,000  lbs.  of  extra 
steel,  which  latter  will  be  required  in  connection  with  the  pro- 
jected Hydro-Electric  Railway.  It  is  said  that  the  tender 
was  $20,000  below  the  engineer's  estimate. 

Notwithstanding  the  financial  stringency  which  charac- 
terized the  past  year,  the  annual  report  submitted  to  the 
Civic  Works  Committee  of  Toronto  city  council  by  Mr.  R. 
C.  Harris,  Commissioner  of  Works,  disclosed  the  information 
that  more  than  $10,000,000  has  been  expended  on  various 
public  works  during  the  last  twelve  months.  This  sum  was 
distributed  as  follows: — Roadways,  $3,538,002;  sewers,  $2,- 
972,480;  waterworks,  $2,194,512;  railways  and  bridges,  $729,- 
518;  marine  works,  $26,265;  miscellaneous,  $1,445,405.  During 
the  year  89.90  miles  of  sewers  were  commenced,  and  60.7 
miles  completed.  Forty-two  miles  of  pavements  and  54  miles 
of  sidewalks  were  laid,  and  55  subways  constructed  in  con- 
nection with  the  North  Toronto  grade  separation.  Twenty- 
six  miles  of  water  mains  were  laid,  twenty-two  street  corners 
rounded,  and  eleven  streets  extended. 

Reports  from  Ottawa  would  indicate  that  the  war  is  not 
to  be  allowed  to  interfere  with  railway  construction  work  in 
Canada.  It  is  expected  that  several  bills  seeking  new  rail- 
way charters  and  extending  the  charters  of  lines  already  ex- 
isting, promise  to  be  in  evidence  during  the  approaching 
session.  The  Kettle  Valley  Railway  will  apply  for  permission 
to  extend  the  time  within  which  the  following  lines  of  rail- 
way, all  in  British  Columbia,  may  be  constructed:  Summer 
Creek  or  One-Mile  Creek,  to  Copper  Mountain  and  Voigt 
Mining  Camps;  from  Vernon  to  Penticton  via  Kelowna;  from 
Penticton  to  Ozoyoos  Lake;  from  Summer  Creek  to  Allis 
or  Princeton,  thence  to  Granite  Creek  coal  areas;  from 
Grand  Falls  to  a  point  fifty  miles  up  the  North  Fork  of  Ket- 
tle River;  from  Midway  to  Hedley,  and  from  Penticton  to 
Nicola.  The  Western  Dominion  Railway  Company  of  Cal- 
gary will  apply  for  the  usual  extension  of  time  in  which  to 
construct  its  authorized  lines.  The  Brule,  Grand  Peace  River 
Railway  Company  will  seek  a  Dominion  charter,  giving  it  the 
right  to  construct  railway,  telegraph  and  telephone  lines, 
commencing  at  a  point  in  Alberta  at  Brule  Lake,  on  the  main 
line  of  the  Grand  Trunk  Pacific  and  Canadian  Northern  Rail- 
ways, northwesterly  to  Grand  Prairie,  thence  northwesterly 
to  a  point  in  British  Columbia,  connecting  with  the  terminus 
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of  the  Pacific  and  Great  Eastern  Railway  at  or  within  the 
Peace  River  block;  also  commencing  at  Grand  Prairie  north- 
erly to  the  Pacific,  Peace  River  and  Athabasca  Railway  at 
or  near  the  point  where  the  railway  crosses  the  Montagneuse 
River,  passing  at  or  near  Spirit  River  settlement,  and  cross- 
ing the  Peace  River  at  or  near  Dunvegan,  approximately 
400  miles  in  all. 


American  Concrete  Institute 

As  already  announced  in  these  columns,  the  Eleventh 
Annual  Convention  of  the  American  Concrete  Institute  will 
be  held  at  the  Auditorium  Hotel,  Chicago,  from  February  9th 
to  12th,  1915.  This  meeting  will  mark  the  completion  of  the 
tenth  year  of  the  existence  of  the  Institute,  and  a  specially 
interesting  and  profitable  programme  is  being  arranged. 

On  the  .opening  day,  Tuesday,  February  9th,  there  will  be 
important  papers  and  discussions  relating  to  the  status  of  con- 
crete road  construction,  with  reference  particularly  to  the 
cost  of  construction,  and  of  maintenance  and  repairs.  On 
the  second  clay,  Wednesday,  February  10th,  there  will  be  a 
discussion  on  tests  and  matters  bearing  upon  design  in  con- 
crete. At  least  one  session  on  Thursday,  February  11th,  will 
be  devoted  to  concrete  in  art  and  architecture — special  at- 
tention being  given  to  the  treatment  of  surfaces,  and  the 
more  practical  phases  of  the  subject.  On  the  Thursday  even- 
ing there  will  be  the  annual  banquet,  which  will  offer  attrac- 
tions of  varied  interest. 

The  closing  day,  Friday,  February  12th,  will  be  given 
over  to  papers  covering  plant  management  and  costs,  the 
design  and  cost  of  wood  and  metal  forms,  and  the  method  of 
placing,  proportioning  and  selecting  concrete  materials. 

Committees  of  the  Institute  will  present  reports  on  the 
following  subjects: — Concrete  Roads — Revised  Specifications; 
Concrete  Highway  Bridges  and  Culverts — Foundations,  de- 
sign and  construction;  Concrete  and  Reinforced  Concrete — 
Results  of  tests  on  24  columns  20  ins.  diameter  and  12  ft. 
long;  Nomenclature — Proposed  standard  notation;  Insurance 
— Present  conditions  effecting  the  fire  insurance  of  concrete 
structures;  Cement  Products — Recommended  Practice  and 
Specifications  for  Cement  Drain  Tile;  Treatment  of  Concrete 
Surfaces — Stucco  specifications  on  wood  lath  and  dustless 
floors;  Methods  of  Tests  and  Standard  Specifications  for 
Concrete  Materials — Tests  of  aggregates  and  test  pieces. 

The  Secretary  of  the  American  Concrete  Intsitute  is  Mr. 
E.  E.  Krauss,  of  Philadelphia,  to  whom  we  arc  indebted  for 
our  information. 


The  following  lectures  have  been  delivered  recently  be- 
fore the  graduate  students  in  Highway  Engineering  at  Co- 
lumbia University: — "Specifications  for  Sizes  and  Physical 
Properties  of  Broken  Stone,"  Mr.  Arthur  \V.  Dean.  ChX 
Engineer,  Massachusetts  Highway  Commission,  Boston  (De- 
cember 3);  "The  Essential,  Physical  and  Chemical  Proper- 
ties of  Creosote  Oils  for  Wood  Blocks,"  Mr.  Sumner  R. 
Church,  Manager,  Research  Department,  Barrett  Manufac- 
turing Company,  New  York  (December  7);  "Details  of  Con- 
struction of  American  Wood  Block  Pavements,"  Mr.  A.  W. 
Dow,  Chemical  and  Consulting  Paving  Engineer.  New  York 
(December  <> ) ;  "European  Wood  Block  Pavements,"  Mr. 
George  VV.  Tillson,  Consulting  Engineer  i<>  the  President  "I 
the  Borough  of  Brooklyn,  New  York  (December  II). 


Erratum — In  the  article  relating  I"  the  plant  of  Messrs 
Canadian  Vickers,  Lmited,  published  in  our  isMic  of  Decern 
her  9  last,  the  Herbert  Morris  Crane  &  Hoist  Company,  I.iin 
ited,  was  referred  to  as  being  located  in  England,  whereas 
the  head  office  of  the  company  is  in  Toronto  (Mr.  Malcolm 
Mcldrmn,  General  Manager).  The  linn  has  no  branches  •  •  1 1 T 
side  of  Canada. 


Sewage  Pumping  Equipment  at 
Chilliwack,  B.C. 

The  City  of  Chilliwack,  B.C..  is  at  present  constructing  a 
complete  sewerage  system.  As  this  city  is  situated  on  a 
level  tract  very  little  above  the  high-water  mark  of  the 
Eraser  River,  it  has  been  necessary  to  install  a  pumping 
plant  to  dispose  of  the  sewage. 

The  pumping  equipment  includes  three  3-in.  Byron-Jack- 
son vertical  centrifugal  pumps,  bottom  suction,  equipped  with 
brass  open  runners  and  brass  shafting.  The  pumps  are  so  de- 
signed that  none  of  the  bearings  can  come  in  contact  with 
the  sewage,  and  the  self-oiling  thrust  bearings  are  placed 
inside  the  motor  bases  where  they  are  easily  accessible. 
With  this  arrangement  it  is  unnecessary  to  withdraw  the  en- 
tire unit  to  raise  the  sump  cover  when  it  is  desired  to  examine 
the  bearings.  On  each  pump  is  mounted  a  5  h.p.  type  U.  H. 
Fairbanks-Morse  vertical  induction  motor,  220  volts,  60-cy- 
cles,  3-phase,  1,200  r.p.m.,  being  direct  connected  through  a 
flexible  coupling.  Each  motor  is  equipped  with  two  sets  of 
radial  ball  bearings  and  a  ball  thrust  bearing  to  take  the 
weight  off  the  rotor.  Bearings  are  of  the  Shefko  self-align- 
ing type  and  each  bearing  is  independently  lubricated  by  an 
improved  automatic  oiling  system  whereby  the  How  of  oil 
can  be  seen  at  all  times.  The  rotors  are  of  the  indestructible 
type,  built  with  cast-on-end  rings. 

The  capacity  of  each  unit  is  200  Imperial  gallons  against 
a  total  head  of  33  ft.  The  bottom  part  of  the  sewage  chamber 
is  divided  into  two  sections.  In  one  section  the  sewage  col- 
lects and  is  led  to  the  pumps  through  the  dividing  wall.  The 
pumps  themselves  are  dry  and  accessible  at  all  times,  but 
being  set  below  the  level  of  the  sewage  they  are  practically 
submerged  so  far  as  priming  is  concerned. 

An  automatic  float  switch  is  provided  to  each  motor,  and 
a  control  panel  installed,  by  means  of  which  any  motor  may 
be  connected  to  any  one  of  the  three  controls  or  disconnect- 
ed from  the  system  at  will.  A  maximum  of  flexibility  is  thus 
possible.  The  service  is  a  3-wire  lead  covered  cable  run 
from  the  Power  Company's  transformers  carried  under- 
ground in  conduit  to  the  motors. 

Messrs.  Cleveland  &  Cameron,  of  Vancouver,  are  con- 
sulting engineers  for  the  city,  and  the  pumping  equipment 
has  been  supplied  and  installed  by  the  Canadian  Fairbanks- 
Morse  Company,  Limited,  of  Vancouver. 


Before  the  members  of  the  Victoria  and  Vancouver 
Branches  of  the  Canadian  Society  of  Civil  Engineers,  Mr. 
J.  S.  MacLachlan,  Resident  Engineer  of  the  Dominion  De- 
partment of  Public  Works,  read  a  paper  recently  on  "Har- 
bors," with  special  reference  to  harbor  works  at  Victoria,  al- 
so the  breakwater  and  piers  now  under  construction. 


The  record  of  improvements  effected  on  the  Dominion 
Atlantic  Railway,  which  the  Canadian  Pacific  Railway  leased 
in  1911  for  99  years  shows  that  new  wharves  have  been  built; 
4,">  miles  of  new  track  have  been  ballasted;  30  miles  of  new  S.". 
pound  rails  have  been  laid  down;  120  cattle  guards  have  been 
filled  and  replaced  by  surface  guards,  while  do/ens  of  bridges 
have  been  either  improved  or  rebuilt.  In  round  figures.  6,000 
feet  of  wooden  bridges  have  been  replaced,  or  will  be  rcpluc 
cd  very  .shortly,  by  steel  bridges,  concrete  arches,  and  rail 
top  culverts.  New  brick  stations  have  been  built.  A  general 
renovation  has  taken  place,  costing  mony  thousands  of  dol- 
lars. The  new  stations  include  those  at  Wollvillc  and  An 
napolis  Royal,  Mosherville,  Patterson  and  Iberville.  Dui 
ing  the  past  two  years  35  stations  have  been  repaired  and 
painted,  and  platforms  have  been  erected  A  new  line  from 
Ccntrcvillc  t"  Weston,  ti  miles  in  extent,  has  been  built 
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Waterworks,  Sewerage  and 
Roadways 

Peraie,  B.C. 

The  town  council  and  the  Canadian 
Northern  Railway  have  been  authorized 
to  construct  a  subway  on  Cox  Street,  7 
ft.  0  in.  high  and  8  ft.  wide.  Mr.  Win. 
Ramsay  is  town  engineer. 

Fort  William,  Ont. 

The  ratepayers  of  th.s  city  will  vote 
on  a  by-law  shortly,  to  authorize  the 
r.n-nig  of  $18,000  for  the  purpose  of  pav- 
ing .i  subway  completed  by  the  Canadian 
Pacific  Railway  recently.  Mr.  Ray  R. 
Knight  is  the  engineer. 

The  ratepayers  of  this  city  will  vote 
on  a  by-law  at  next  municipal  elections 
to  authorize  the  expenditure  of  $65,000 
on  waterworks  extensions.  Mr.  Ray  R. 
Knight  is  city  engineer. 

Huntingdon,  Que. 

Tenders  will  be  received  by  Mr.  R.  S. 
Feeny,  secretary-treasurer.  Municipal 
Council,  until  January  2,  for  macadam- 
izing with  sand  stone  finish  various  roads 
in  this  Municipality. 

Hull,  Qne. 

The  city  council  is  contemplating  the 
expenditure  of  $200,000  upon  the  instal- 
lation of  an  8,000,000-gallon  turbine  pump 
and  extensions  to  water  mains,  in  this 
city.    Mr.  J.  A.  Laforest  is  city  engineer. 

Hamilton,  Ont. 

Work  has  been  started  by  day  labor 
upon  the  construction  of  a  storm  over- 
flow sewer  system,  at  an  estimated  out- 
lay of  $300,000.  The  city  engineer  is 
Mr.  A.  F.  MacCallum. 

Montreal,  Que. 

The  general  contract  to  erect  a  pump- 
ing station  here,  at  an  estimated  cost  of 
$5,500,  has  been  awarded  by  the  city 
council  to  Mr.  T.  F.  Dwyer,  414  Mer- 
chants Bank  Building.  The  contract  for 
roofing  will  be  sub-let  by  the  general 
contractor. 

Ottawa,  Ont. 

The  city  council  has  started  work  by 
day  labor  on  surface  drainage  in  con- 
nection with  the  laying  of  asphalt  pave- 
ment between  Preston  Street  and  Via- 
duct, at  an  estimated  cost  of  $8,000.  Mr. 
F.  C.  Askwith  is  city  engineer. 

Surface  drainage  work  has  been  com- 
menced by  day  labor  in  connection  with 
$20,000  pavement  scheme  on  O'Connor 
Street.  Tenders  are  now  open  for  bal- 
ance of  work. 

Parkhill,  Ont. 

The  ratepayers  of  Parkhill  will  vote 
on  January  4th  on  a  by-law  submitted 
by  the  town  council  to  authorize  the  ex- 
penditure of  $3,000  for  extension  to 
water-works.  Mr.  John  N.  Groves  is 
the  town  clerk. 

Port  Hope,  Ont. 

Plans  are  being  prepared  by  Messrs. 


Smith  &  Smith.  Colborne  Street,  Lind- 
say, engineers-in-charge,  for  laying  4,000 
ft.  of  sewers,  of  which  3,000  ft.  will  be 
a  trunk  sewer,  to  serve  the  westerly  sec- 
tion of  this  city  south  of  Rideau  Street. 
Mr.  R.  Gray  is  secretary  of  the  town 
council. 

Toronto,  Ont. 

The  Board  of  Control  has  decided  not 
to  open  bids  for  Section  3,  high  level  in- 
terceptor, and  cast  and  steel  pipe  for 
same,  until  January  19th. 

Watford,  Ont. 

The  ratepayers  of  this  village  will  con- 
sider a  by-law  on  January  4,  seeking  to 
authorize  the  construction  of  a  vitrified 
tile  drain  in  the  northern  part  of  the  vil- 
lage, at  an  estimated  outlay  of  $5,000. 
Mr.  B.  B.  Dann  is  the  clerk. 

Winnipeg,  Man. 

Tenders  will  be  received  by  Mr.  S.  H. 
Reynolds,  Commissioner,  Greater  Win- 
nipeg Water  District,  901  Boyd  Building, 
for  all  labor,  material,  etc.,  required  in 
the  excavation  of  a  channel  between  In- 
dian Bay  and  Snowshoe  Bay  (arm  of 
Shoal  Lake). 

Waterloo,  Ont. 

The  town  council  is  starting  work 
shortly  upon  the  construction  of  three 
miles  of  macadamizing,  16  ft.  wide,  esti- 
mated to  cost  $27,000.  The  work  will 
be  done  by  day  labor.  Mr.  J.  A.  Perras 
is  Asst.  Secretary-Treasurer. 

CONTRACTS  AWARDED 

Montreal,  Que. 

The  contract  for  erecting  a  bridge  20 
x  200  ft.  across  Vinet  Street  has  been 
awarded  by  the  Thos.  Davidson  Manu- 
facturing Company,  187  Delisle  Street,  to 
the  Dominion  Bridge  Company,  Lachine, 
Que.,  at  $2,000. 

Strathclair,  Man. 

The  Municipality  of  Strathclair  has  let 
the  contract  for  the  construction  of  two 
bridges  over  Wolfe  Creek  to  Mr.  Dun- 
can Buchanan,  Basswood,  Man.,  at  $577. 
The  bridges  are  to  be  completed  by 
March  1st. 

Toronto,  Ont. 

The  Board  of  Control  has  awarded  the 
following  contracts  for  sewer  construc- 
tion:— McLaren  &  Company  —  Merrill 
$416,  Stacey  $483;  Mr.  F.  Angotti— Stan- 
ton, $2,400;  Routly  &  Summers — Sproatt 
$1,080;  Provincial  Contracting  Company 
— Roseheath  $1,145,  Bastedo  $1,563;  Or- 
pen  Company,  Limited — Rosepark  $1,635; 
Connolly  Agnew  Company  —  Keswick 
Drainage  System  $8,000;  J.  McGuire — 
Concord  Avenue  $885;  McKnight  Con- 
struction Company — Earlham  $696;  Com- 
missioner of  Works — Delaware  Avenue 
$650,  Glendu  $535,  Sawden  $195,  Ridge 
$4,350. 

Railroads,  Bridges  and  Wharves 

Guelph,  Ont. 

The  Guelph  Radial  Railway  Company 


have  been  authorized  to  construct  an  ex- 
tension to  their  Street  Railway  system, 
consisting  of  a  single-track  line  on  Suf- 
folk Street.  Mr.  A.  H.  Goshi  is  the  Sup- 
erintendent and  General  Manager. 

Hamilton,  Ont. 

Bridge  plans  have  been  approved  by 
the  Hamilton  Bridge  Company  for  high 
level  bridge  which  will  probably  be  erect- 
ed under  the  supervision  of  Toronto- 
Hamilton  Highway  Commission,  at  Car- 
roll's Point,  at  an  estimated  cost  of  $327,- 
000.  It  was  erroneously  stated  in  our 
issue  of  December  9  that  concrete  plans 
were  to  be  submitted  by  the  Canada  Ce- 
ment Company. 

Kaslo,  B.C. 

The  location  of  a  new  station  to  be 
erected  at  Kaslo  has  received  the  approv- 
al of  the  Railway  Board  of  Commission- 
ers. The  owners  of  the  station  will  be 
the  Canadian  Pacific  Railway. 

Lindsay,  Ont. 

The  Grand  Trunk  Railway  Company 
have  been  authorized  to  construct  a  sid- 
ing into  the  premises  of  Home  Bros., 
Woollen  Mills. 

Montreal,  Que. 

The  Canadian  Northern  Railway  has 
been  authorized  to  construct  a  railway 
siding  into  the  premises  of  Thos.  David- 
son Manufacturing  Company,  Limited. 

Mitchell,  Ont. 

The  chairman  of  the  building  commit- 
tee, Mr.  W.  R.  Cole,  will  purchase  in- 
terior fittings  for  new  school  building, 
two-storey,  102  x  70,  eight  rooms,  brick 
construction,  for  the  School  Board. 

Norwich,  Ont. 

The  Railway  Board  of  Commissioners 
has  approved  of  the  location  for  a  new 
G.  T.  R.  station  at  Norwich;  also  for  the 
construction  of  tracks  across  Main  St. 

Province  of  Alberta. 

The  Canadian  Northern  Railway  has 
been  authorized  by  the  Railway  Board 
of  Commissioners  to  construct  a  spur  to 
serve  Glocum  Howland  Coal  Properties 
on  Sec.  9,  Twp.  29. 

Stratford,  Ont. 

The  Board  of  Railway  Commissioners 
has  authorized  the  Grand  Trunk  Railway- 
to  construct  a  siding  to  serve  the  Strat- 
ford Chair  Company,  Limited. 

Baggage  room  and  office  belonging  to 
the  Grand  Trunk  Railway  Company  at 
this  city  have  been  damaged  by  fire  to 
the  extent  of  $3,500. 

Toronto,  Ont. 

The  board  of  control  has  referred  the 
following  tenders  for  the  Rosedale  Sec- 
tion of  Bloor  Street  Viaduct,  to  Mr.  R. 
C.  Harris,  Commissioner  of  Works,  for 
examination  and  report: — (1)  $312,458.03; 
(2)  $351,512.31;  (3)  $371,  019.18;  (4)  $417,- 
947.49;  (5)  $384,663.77;  (6)  $476,587.92; 
(7)  $310,515.74. 
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Waterloo,  Que. 

The  C.  P.  R.  have  been  authorized  by 
the  Railway  Board  to  construct  an  ex- 
tension to  existing  siding  at  mileage 
3092,  to  serve  Wallace  &  Robinson  Co. 


Public  Buildings,  Churches 
and  Schools 

Athabasca,  Alta. 

This  School  District  has  decided  to 
erect  and  equip  a  school  building  here. 
Mr.  M.  W.  Hitchins,  Athabasca,  is  trea- 
surer. 

Arran,  Sask. 

The  Arran  School  District,  No.  3480, 
has  in  contemplation  the  erection  of  a 
school  building.  Mr.  W.  J.  McKeen  is 
the  senior  trustee. 

Briercrest,  Sask. 

The  Briercrest  School  District,  No. 
3479,  will  erect  a  school  building  here. 
The  senior  trustee  is  Mr.  M.  MacPher- 
son. 

Brunetta,  Alta. 

Brunetta  School  District  3032  has  been 
authorized  to  obtain  a  loan  to  build  and 
equip  a  school  here.  Mr.  C.  H.  Gage, 
Brunetta,  is  treasurer. 

Elrose,  Sask. 

The  Elrose  School  District,  No.  3478, 
has  decided  to  erect  a  school  building 
here.  Mr.  R.  A.  McKellar  is  senior 
trustee. 

Glenbogie,  Sask. 

The  Winding  Creek  School  District 
will  erect  a  school  building  at  an  early 
date.  The  senior  trustee  is  Mr.  Irving 
Trainor. 

Grandes  Bergeronnes,  Que. 

The  parish  of  St.  Zoedes  have  in  con- 
templation the  construction  of  a  church 
estimated  to  cost  $25,000.  Rev.  Amedce 
Caudrcault  is  the  curate.  The  architect 
has  not  yet  been  appointed. 

Hardisty,  Alta. 

Opal  School  District  3024  (Mr.  W. 
Scott,  Hardisty,  trustee),  are  taking  steps 
to  obtain  the  necessary  funds  for  the 
construction  of  a  school  building  here. 

Leo,  Alta. 

Coyote  Flat  School  District,  2901,  has 
been  authorized  to  raise  $1,500  for  erect- 
ing and  equipping  school  building  here. 
Mr.  C.  H.  Starling,  Leo,  is  treasurer. 

Landonville,  Alta. 

The  erection  of  a  school  building  is 
contemplated  by  the  Northern  Star 
School  District  3092.  Mr.  C.  V.  Larson, 
Landonville,  is  treasurer. 

Lonira,  Alta. 

Lonira  School  District  3057  (Mr.  Geo. 
Turner,  Lonira,  treasurer),  has  been  au- 
thorized to  procure  funds  for  erecting 
and  equipping  a  school  building. 

Meanook,  Alta. 

The  Provincial  Government  has  au- 
thorized this  School  District  to  raise  $1.- 
5(>()  for  erecting  and  furnishing  a  school 
building.  Mr.  Roht.  Tusker,  Meanook, 
is  treasurer. 

Montreal,  Que. 

A  permit  has  been  issued  to  the  St. 

Philomene  Parish,  Rosemount,  for  the 

alteration  of  a  church  on  Fifth  and  Sixth 

Avenues.   Estimated  cost  $5,ooo. 


Ogden,  Alta. 

Maryland  School  District  has  decided 
to  borrow  $4,200  to  erect  and  equip  a 
school  building.  Mr.  J.  J.  Martin,  Ogden, 
is  treasurer. 

Province  of  Saskatchewan. 

The  Clarkson  School  District  (Mr.  N. 
A.  Nicholson,  trustee),  has  been  em- 
powered to  borrow  money  to  erect  and 
furnish  school  house,  sink  well  and  fence 
grounds. 

The  Buena  Vista  School  District  has 
in  contemplation  the  erecting  and  fur- 
nishing of  a  school  building  and  the  pur- 
chase of  a  site.  Mr.  O.  Halverson  Len- 
ian  is  treasurer. 

Rastad,  Sask. 

The  Oadas  School  District  3477  has 
decided  to  erect  a  school  building.  Mr. 
Philip  VVcisbeck,  Rastad,  is  senior 
trustee. 

Stettin,  Alta. 

The  School  District  of  Stettin  has 
been  authorized  to  borrow  funds  for 
building  and  equipment  of  school.  Mr. 
Noble  Hammond,  Stettin,  is  treasurer. 

Vancouver,  B.C. 

Designs  have  been  submitted  for  Van- 
couver Civic  Centre,  consisting  of  a  City 
Hall,  Public  Hall  and  Auditorium,  Pub- 
lic Library,  Technical  College,  two  mu- 
seums, and  an  art  gallery.  First  prize 
of  $500  has  been  awarded  to  Mr.  Thos. 
Korner  and  Mr.  H.  M.  Matocks,  Van- 
couver; second  prize  of  $250  to  Mr.  F.  L. 
Townley,  325  Homer  St.,  Vancouver. 


Business  Buildings  and  Indus- 
trial Plants 

Caledonia,  Ont. 

A  business  block,  owned  by  Mr.  Win. 
Leith,  grocer,  Mr.  J.  Martindale,  stove- 
maker,  and  others,  has  been  destroyed 
by  fire.  Loss  to  buildings  $10,000;  in- 
surance $12,000. 

Hamilton,  Ont. 

Drying-  plant,  engine  house,  clay  sheds, 
and  store  room,  which  were  damaged 
by  lire  recently  are  being  repaired  by  the 
owner,  Mr.  W.  H.  Cooper,"  07  York  St., 
at  an  estimated  outlay  of  $12,000. 

Kincardine,  Ont. 

The  town  council  will  submit  a  by- 
law to  the  ratepayers  to  borrow  $15,000 
for  the  erection  of  a  knitting  and  wool- 
len mill — $5,000  for  construction  of  build- 
ing and  $io,(ioo  for  equipment.  Those 
interested  in  the  project  include  Mr.  Wm. 
Mitchell,  Mayor,  Mr.  John  Scougall,  Sec- 
retary, Board  of  Trade,  and  Mr.  G.  Mor- 
rison, Postmaster. 

Longue  Pointe,  Que. 

The  Canadian  Northern  &  Quebec 
Railway,  St.  James  Street,  Montreal,  have 
obtained  a  permit  to  erect  an  engine 
house  and  machine  shop,  one-storey,  120 
x  no  ft.,  at  an  estimated  cost  of  $4,500. 

Lindsay,  Ont. 

The  Woollen  Mills  belonging  to 
Messrs.  Home  Bros.,  William  Street, 
have  been  totally  destroyed  by  lire. 

MacLeod.  Alta. 

The  MacLeod  Hour  Mills  have  been 
damaged  by  lire,  with  a  loss  to  building 
and  contents  of  (35,000.  The  property- 
was  partly  insured. 

Ottawa,  Ont. 

All  work  will  be  done  and  all  material 


purchased  by  Mr.  A.  Carpentier,  141 
Main  Street  (general  contractor)  in  con- 
nection with  alterations  to  stores  on  Rid- 
eau  Street  for  LeDroit  Printing  Com- 
pany. 

Plans  are  drawn  for  the  construction  of 
two  stores  and  apartments  on  Bank  St., 
at  an  estimated  cost  of  $25,000.  The 
buildings  will  be  brick  construction,  con- 
crete foundation,  shingle  roofing.  Mr. 
W.  G.  Davis,  5  Spruce  Street,  is  the  ar- 
chitect. 

Revelstoke,  B.  C. 

The  ratepayers  have  defeated  a  by-law 
which  was  submitted  to  them  recently, 
for  the  purpose  of  authorizing  the  rais- 
ing of  $10,500  for  the  purchase  of  a  site 
upon  which  to  construct  a  market  build- 
ing.   Mr.  R.  A.  Gordon  is  city  clerk. 

St.  Roch  L'Achigan,  Que. 

The  St.  Roch  L'Achigan  Canning  Com- 
pany, care  of  the  General  Canning  Com- 
pany, G5  St.  James  Street,  Montreal,  P. 
O.  Box  1743,  will  erect  a  canning  factory 
building  next  year,  at  an  estimated  cost 
of  $3,000.  The  company  are  at  present 
receiving  prices  on  canning  machinery, 
glass  canning  goods  and  steam  engine 
and  boiler,  at  an  estimated  cost  of  $2,- 
500. 

St.  Thomas,  Ont. 

A  loss  estimated  at  $10,000,  is  report- 
ed to  have  been  caused  to  the  Costum- 
ier's Parlors  belonging  to  Mr.  D.  G. 
Davidson.  The  loss  is  covered  by  insur- 
ance. 

Welland,  Ont. 

A  quantity  of  building  material  will  be 
purchased  by  Ryan  &  Gardiner,  general 
contractors,  for  restaurant,  etc.,  for  the 
Empire  Cotton  Mills  Company.  Queen 
Street  East.  Building  will  be  one-storey, 
.">()  x  100,  brick  construction,  estimated 
to  cost  $4,000. 

Wiarton,  Ont. 

Hardware  store,  the  property  of  Mr. 
J  as.  Flett,  has  been  destroyed  by  fire 
here.    Loss  is  estimated  at  $10,000. 


Residences 

London,  Ont. 

Tenders  will  be  called  by  the  archi- 
tect, Mr.  W.  G.  Murray,  Dominion  Sav- 
ings Building,  in  the  second  week  in 
January,  for  contract  to  construct  a  two- 
storey,  24  x  35  Ft.  red  brick  residence 
for  Dr.  R.  Ferguson,  111  Wortlcv  Road, 
at  a  cost  of  $3,500. 

A  quantity  of  lumber,  pressed  brick  and 
interior  trim  will  be  purchased  by 
Messrs.  Copp  Bros.,  S3  Byron  Avenue 
(owners),  in  connection  with  the  con- 
struction of  twenty  residences  on  Grand 
Avenue,  pressed  brick  construction.  K.s- 
timated  cost  $3,S00  each.  Of  these  resi- 
dences eleven  have  been  completed, 
three  are  almost  completed  and  the 
others  will  be  started  this  spring. 

Montreal,  Que. 

A  permit  to  carry  out  alterations  to  a 
flat,  one-storey.  25  x  40.  has  been  issued 
to  Mrs.  G.  Belair,  lis  Marquette  Street. 

A  permit  to  erect  two  flats  on  Lasalle 
Avenue  has  been  issued  to  Mr.  Percy  K. 
Marley.  1261  Messier  Street. 

Niagara  Kails.  Opt. 

Plans  have  been  prepared  by  the  archi- 
tect, Mr.  J.  W.  Collins,  19  Benson  Street, 
for  two-storey  brick  residence,  20  x  30, 
which  will  be  erected  for  Mr.  John  Daw- 
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care  of  Dawson  Bros.,  Queen  Street, 
Estimated  cost  $3,500.  No  contracts 
have  yet  been  let. 

renders    For    heating,  plumbing  and 

electrical  w.>rk  on  two-storey  residence 
lor  Mr  Akin  Smith.  Southend  P.O..  will 
be  called  shortly  by  the  owner. 

In  connection  with  two-storey  resi- 
dent i-  .in  \\  lute  Avenue,  for  Zimmerman 
Brothers,  83  McKae  Street,  heating, 
plumbing  and  electrical  contracts  will  he 
let. 

Ottawa,  Ont. 

Prices  on  plastering,  painting,  heating, 

plumbing  and  electrical  work  will  he  in- 
vited shortly  by  Mr.  Dan  Mariatz,  .'> 
Hull  Street,  in  connection  with  a  $4,000 
brick  veneer  residence. 

Prices  on  plastering,  painting,  heating, 
plumbing  and  electrical  work  are  at  pre- 
sent lu  ing.  received  by  Mr.  \Y.  R.  Clark, 
1  ;n  Sherhrook  Street,  owner  and  general 
contractor,  in  connection  with  the  con- 
struction of  a  residence  on  Sherhrook,  at 
a  cost  of  $4,500. 

Prices  on  plastering,  painting,  heating, 
plumbing  and  electrical  work  will  be  in- 
vited shortly  by  the  owner  and  general 
contractor.  Mr.  A.  Davidson,  69  Gros- 
venor  Street,  for  $4,600  residence,  two- 
storey,  double  brick  veneer  construction, 
34  x  36. 

Tenders  for  plastering,  painting,  heat- 
ing and  electrical  work  in  connection 
with  $4,800  residence,  2^-storey,  25  x  36, 
brick  veneer  construction,  will  be  called 
shortly  by  the  owner  and  general  con- 
tractor. Mr.  James  Allan,  175  Broad  St. 

Work  is  being  done  by  day  labor  on 
.-.".,000  residence,  two-storey,  36  x  40, 
double  brick  veneer  construction,  which 
is  in  course  of  construction  for  Mr.  J. 
Poleman.  250  Bell  Street.  Mr.  J.  T. 
Blythe,  Ottawa,  has  the  contract  for  heat- 
ing and  plumbing. 

Tenders  will  be  called  shortly  for 
plastering,  heating,  painting,  plumbing 
and  electrical  work  in  connection  with 
$5,500  residence  for  Mr.  M.  A.  Robinson, 
73  Glen  Avenue.  Building  will  be  2J/2- 
storey.  36  x  36,  double  brick  veneer  con- 
struction. 

Tenders  on  plastering,  painting,  heat- 
ing and  electrical  work  are  invited  by  Mr. 
A.  Levern,  285  Preston  Street,  who  is 
erecting  a  $4,500  brick  veneer  residence. 

Prices  are  at  present  being  taken  on 
plastering,  heating,  painting,  plumbing 
and  electrical  work  in  connection  with 
brick  veneer  residence  estimated  to  cost 
£4.500.  in  course  of  construction  fbr  the 
owner,  Mr.  W.  C.  Leach,  140  Spadina 
Avenue. 

The  erection  of  a  $4,500  residence, 
brick  veneer  construction,  is  contemplat- 
ed by  Mr.  H.  Ellis,  112  Bell  Avenue. 

The  construction  of  a  brick  veneer 
residence,  estimated  to  cost  $5,000,  is  con- 
templated by  Mr.  A.  E.  Toms,  36  Main 
Street. 

Toronto,  Ont. 

Materials  will  be  purchased  and  some 
of  the  smaller  trades  sub-let  in  the  spring 
by  Messrs.  J.  Redwood  &  Son,  9  How^ 
ard  Park  Avenue  (owners),  in  connec- 
tion with  the  erection  of  one  pair  of 
two  and  one-half  storey  residences  on 
Garden  Avenue,  at  an  estimated  cost  of 
$10,000. 

Plans  are  drawn  for  one  pair  of  resi- 
dences, two-storey,  28  x  40,  concrete  and 
brick  construction,  at  an  estimated  cost 


of  $5,000,  for  Mr.  H,  P,  Pegler,  82  Friz- 
zcl  Avenue. 

Verdun,  Que. 

\  permit  to  erect  a  $8,500  flat  on  Ver- 
dun A.venue,  has  been  taken  out  by  Mr. 
I>  Boyer,  L648  Notre  Dame  Street.  Mr. 
V  Fornier,  316A  Joseph  Street,  has  the 
general  contract. 

Permits  tn  erect  one  flat  each  have 
been  issued  to  Messrs.  P.  Crockford,  60 
Hickson  Avenue,  and  W.  E.  Beechy,  246 
Rielle  Avenue. 

Power  Plants,  Electricity  and 
Telephones 

Berlin,  Ont. 

The  Kaufman  Rubber  Company,  Lim- 
ited, will  purchase  a  250  or  500  volt  d.c. 
motor,  or  a  generator  of  150  to  300  h.p. 
A  250-volt  motor  is  preferred. 


Miscellaneous 

Edmonton,  Alta. 

The  ratepayers  of  this  city  have  de- 
feated a  by-law  which  was  submitted  to 
authorize  the  expenditure  of  $50,000  on 
extensions  to  gas  system  at  Viking,  Alta. 

Halifax,  N.S. 

The  Board  of  Control  has  made  a  re- 
commendation that  $11,500  be  included 
in  next  year's  estimates,  to  provide  a 
chemical  fire  engine  for  the  city.  The 
proposition  will  be  considered  by  the  city 
council  at  next  meeting.  Mr.  P.  J.  Bro- 
derick  is  Chief  of  the  Fire  Department. 

Ottawa,  Ont. 

The  city  council  will  invite  tenders 
shortly  for  the  supplying  of  600  tons  of 
asphalt  and  a  quantity  of  brick  for  1915. 
Mr.  F.  C.  Askwith  is  the  city  engineer. 

Toronto,  Ont. 

The  Board  of  Control  has  received 
twenty-three  bids  for  the  construction  of 
a  park  shelter  in  Withrow  Park,  at  an 
estimated  cost  of  $12,000.  The  tenders 
have  been  referred  to  the  City  Architect 
and  the  Park  Commissioner  for  report. 

Tenders  for  .one  or  more  20,000,000-gal. 
pumps  have  been  opened  by  the  Board 
of  Control,  and  referred  to  Mr.  R.  C. 
Harris,  Commissioner  of  Works,  for  re- 
port. 

Mr.  V.  H.  Peardon,  architect,  229  Col- 
lege Street,  Toronto,  is  desirous  of  re- 
placing his  stock  of  catalogues,  price 
lists,  etc.,  covering  building  materials  of 
all  kinds. 

Winnipeg,  Man. 

Tenders  will  be  received  by  Mr.  S.  H. 
Reynolds,  Chairman  of  Greater  Winni- 
peg Water  District,  901  Boyd  Building, 
until  January  18,  to  supply  the  following 
machinery:  1  crusher,  1  rotary  screen,  3 
belt  elevators,  3  belt  conveyors,  1  power 
boiler,  stack,  pump  and  engine,  complete 
excavating  machinery,  4  locomotives,  46 
dump  cars,  20  flat  cars,  10  box  cars,  1  pas- 
senger and  1  baggage  car,  4  cabooses,  1 
deep  well  pump.  Specifications  can  be 
seen  at  office  of  Greater  Winnipeg  Wa- 
ter District. 


New  Companies 

E.  R.  Tait  Shingle  Company,  Limited, 
has  been  incorporated  with  a  capital  of 
$50,000  to  acquire  as  a  going  concern  the 
business  carried  on  at  Vancouver,  B.C., 
under    the    firm    name    of  E.  R.  Tait 


Shingle  Company;  also  to  carry  on  busi- 
ness throughout  the  Dominion  as  lum- 
ber and  timber  merchants,  saw  mill  and 
shingle  mill  proprietors,  woodenware 
manufacturers,  etc.  The  headquarters  of 
the  company  is  at  Vancouver. 

Canadian  Roofing  Manufacturing  Com- 
pany, Limited,  has  been  incorporated 
with  a  capital  stock  of  $100,000  to  manu- 
facture and  deal  in  roofing  material  and 
shingles,  wall-board,  etc.  The  head  office 
is  at  Windsor,  Ont.  The  incorporators 
include  John  Hancock  Brown,  manufac- 
turer; Alexander  Robert  Bartlet  and 
Walter  G.  Bartlet,  all  of  Windsor. 

The  Star  Boiler  &  Radiator  Company, 
Limited,  has  been  incorporated  to  manu- 
facture and  deal  in  iron,  copper,  steel 
and  all  their  products,  also  to  manufac- 
ture heating  furnaces,  radiators  and  other 
apparatus.  The  capital  stock  of  the  com- 
pany is  $200,000  and  the  incorporators 
include  Ulrick  Granger,  merchant,  and 
Edward  Michaud,  accountant,  both  of 
Montreal,  where  the  head  office  of  the 
firm  is  situated. 

Chambly  Manufacturers  Limited,  has 
been  incorporated  with  head  office  at 
Montreal  and  a  capital  stock  of  $200,- 
000,  to  manufacture  and  deal  in  machines, 
machinery  supplies,  etc.,  also  to  construct 
electric  plants,  motor  works,  tramways, 
bridges,  etc.  The  provisional  directors 
include  Alexander  P.  Mathieu,  Hall  A. 
Beaudry  and  Armand  Mathieu,  all  of 
Montreal. 

Ridley  Kennedy,  Limited,  has  been  in- 
corporated with  head  office  at  New 
Westminster,  B.C.,  to  manufacture  and 
deal  in  motor  vehicles,  including  auto- 
mobile trucks,  motor  trucks,  etc.  The 
capital  of  the  company  is  $10,000. 

The  Taylor  Engineering  Company, 
Limited,  has  been  incorporated  with  a 
capital  of  $50,000  for  the  manufacture  of 
machinery,  machine  tools  and  electrical 
appliances;  also  to  carry  on  the  business 
of  mechanical,  electrical  and  civil  engi- 
neers. The  headquarters  of  the  Company 
is  at  Vancouver,  B.C. 

The  firm  of  Gardiner  &  Gaskill,  engi- 
neers, Montreal,  have  dissolved. 

Port  Lobos  Petroleum  Company,  Lim- 
ited, with  head  office  at  Montreal,  and  a 
capital  stock  of  $30,000,  has  been  incor- 
porated to  engage  in  the  production, 
manufacture  and  sale  throughout  the 
world  of  petroleum,  gas,  etc.  The  incor- 
porators include:  Chas.  G.  Ogden,  bar- 
rister and  King's  counsel;  H.  C.  G.  Mari- 
otti,  barrister,  and  Jos.  A.  Perodeau,  all 
of  Montreal. 

Societe  de  Construction  des  Maisons 
Ouvieres,  Limitee,  has  been  incorporated 
to  carry  on  business  as  contractors  and 
builders  generally  and  to  manufacture 
ceramic  tile,  cement,  lime,  asphalt  and 
other  building  materials.  The  new  firm 
has  a  capital  stock  of  $50,000  and  the 
headquarters  of  the  company  will  be  at 
Montreal.  The  incorporators  include 
Jules  Antoine  Marcel  Marin  and  Charles 
Dcsmarais,  accountants,  both  of  Mont- 
real. 


Trade  Inquiries 

The  following  enquiries  relating  to 
Canadian  trade  have  been  received.  The 
names  of  the  firms  making  these  en- 
quiries, with  their  addresses,  can  only 
be  obtained  by  those  specially  interested 
in  the  respective  commodities,  upon  ap- 
plication to  the  Enquiry  Branch,  Depart- 
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ment  of  Trade  and  Commerce,  Ottawa. 
Reference  number  is  to  be  quoted  when 
requesting  addresses. 

No.  1227.  Wire  Nails.  A  Birmingham 
firm  is  in  a  position  to  represent  a  manu- 
facturer of  wire  nails.  Can  command 
large  sales  at  present  time. 

No.  1229.  Building  Specialties.  A  man- 
ufacturers' agent  in  Manchester  wishes 
to  represent  Canadian  manufacturers  of 
building  specialties,  either  on  commis- 
sion or  otherwise. 

No.  1234.  Machinery.  A  North  of 
England  firm  who  are  manufacturers  of 
machinery  for  making  tin  canister  work, 
such  as  food  tins,  paint  and  varnish  tins, 
and  petrol  tins;  also  general  tin-plate 
machinery,  power  presses,  etc.,  are  desir- 
ous of  doing  business  in  Canada. 

No.  1238.  Barb  Wire,  Fencing  and 
Wire  Nails.  A  Bristol  firm  wants  barb 
wire,  wire  fencing  and  wire  nails. 

No.  1230.  Wire  Nails.  A  Bristol  firm 
desires  to  represent  a  Canadian  firm  ex- 
porting wire  nails. 

No.  1240.  Asphalte.  A  Bristol  firm 
wishes  to  get  into  touch  with  Canadian 
importers  of  asphalte. 

No.  1242.  Nickel  and  Nickel  Chrome. 
A  firm  in  Paris  with  an  established  trade, 
desires  to  obtain  quotations  from  pro- 
ducers of  nickel  and  nickel-chrome,  for 
which  a  good  demand  exists  at  present. 

No.  1244.  Tin.  A  wholesale  hardware 
house  in  Marseilles  invites  quotations 
from  producers  or  exporters  of  tin. 

No.  1247.  Machinery,  Electrical  Goods, 
Implements,  Tools  and  Hardware.  Agent 
and  Engineer  returning  to  London,  Ensr., 
is  open  to  represent  manufacturers  of 
machinery,  electrical  goods,  implements, 
tools  and  hardware. 


days.  After  two  days  it  is  possible  to 
put  up  studs  and  do  miscellaneous  work 
on  top  of  the  new  finish,  provided  it  is 
not  allowed  to  dry  out. 


backs  and  sides  of  fireplaces  and  grate 
openings. 


Cement  Top  Floors 

The  Aberthaw  Construction  Company, 
Boston,  specify  as  follows  for  cement  top 
floors.  This  specification  is  for  laying 
hard  finish  on  new  rough  concrete  whe- 
ther filling,  piling  or  slabs  supported  by 
forms. 

Finish  to  be  mixed  one  part  of  cement 
to  two  parts  crushed  trap  rock  or  hard 
gravel  screening,  which  will  pass  through 
a  half-inch  sieve,  and  from  which  the  fine 
dust  has  been  removed.  This  is  to  be 
thoroughly  mixed  in  a  mixing  box  or  by 
a  machine  mixer,  with  an  amount  of  wa- 
ter to  produce  a  plastic  but  not  a  sloppy 
consistency;  spread  on  (he  under-con- 
crete before  either  the  finish  or  the  un- 
der-concrete has  had  time  to  set.  floated 
with  a  wooden  float  to  a  true  level  ami 
then  lightly  troweled  with  a  steel  trowel 
as  soon  as  possible  to  bring  it  to  proper 
level  and  to  smooth  the  top  slightly.  The 
will  give  a  finish  which  is  pebbly,  It  will 
not  be  dead  smooth  or  slick  like  a  sand 
finish. 

After  the  finish  has  been  troweled  and 
has  set  sufficiently  so  that  the  covering 
will  not  mar  the  surface,  it  should  be 
covered  with  sawdust,  sand,  cloths,  or 
any  other  material  which  will  buhl  wa- 
ter on  it  continuously.  In  building  re- 
inforced concrete  work,  difficulty  will  be 
caused  by  the  sand  and  sawdust  blow- 
ing about  the  work  filling  the  forms,  and 
generally  getting  in  the  way.  In  work- 
ing around  a  textile  mill  there  is  usually 
plenty  of  old  bagging,  and  in  a  paper  mill 

there  is  usually  plenty  of  old  felts  which 
can  be  borrowed  for  the  purpose  <>f  pre- 
venting this. 

The  finish  should  be  kept  SO&king  Wt\ 
for  at  least  a  week,  or,  better,  fof  ten 


Laying  Cork  Tile  Flooring 

For  many  uses  a  cork  tile  over  a  con- 
crete structural  floor  offers  qualities 
which  can  be  developed  by  no  other  ma- 
terial. 

In  applying  cork  tile  flooring  to  con- 
crete we  use  two  methods,  according  to 
conditions.  On  new  work,  in  which  we 
furnish  the  under  floor  or  can  dictate  its 
composition,  we  lay  on  the  concrete  floor 
slab  while  still  green  1  in.  of  asbestos 
concrete  composed  of  1  part  Portland 
cement,  1  part  asbestos  fibre  and  3  parts 
sand.  This  is  troweled  to  a  true  sur- 
face with  a  sidewalk  finish,  Yz  in.  below 
the  finished  floor  level.  This  composi- 
tion makes  a  fibrous  bed  which  will  hold 
a  nail. 

When  this  is  thoroughly  dry,  the  cork 
tile  are  applied,  being  first  bedded  in  a 
special  waterproof  mastic.  They  are  laid 
by  a  method  which  closes  and  cements 
all  joints,  at  the  same  time  distributing 
the  pressure  evenly  over  the  surface.  The 
tile  are  bradded  into  place  with  headless 
brads  which  are  driven  below  the  surface 
of  the  tile  and  hold  them  in  place  w  hile 
the  mastic  is  setting  up,  which  requires 
about  twelve  hours.  On  hard  concrete 
or  any  other  surface  into  which  nails 
cannot  be  driven,  the  tile  are  weighted 
into  place.  The  result  is  the  same  in 
both  cases,  but  in  the  latter  more  time 
is  required,  and  it  is  somewhat  more  ex- 
pensive in  consequence. — Concrete-Ce- 
ment Age. 


Face  Brick  and  Flue  Linings 

Face  brick  is  an  item  of  growing  im- 
portance. In  the  earlier  days  face  brick 
simply  meant  the  selecting  of  good  hard 
brick  from  among  the  kiln  run  of  com- 
mon brick.  Today  the  term  "face  brick" 
has  a  distinct  meaning  to  many  people 
and  is  a  separate  brick  from  the  type 
known  as  a  common  brick.  There  has 
been  enough  interest  and  development  in 
this  matter  that  there  was  organized 
some  time  ago  a  face  brick  manufactur- 
ers' association  composed  of  clay  work- 
ers who  manufacture  fine  brick  especial- 
ly for  wall  facings.  Meantime  the  inter- 
est in  face  brick  color  schemes  and  ar- 
chitectural effects  has  led  to  a  great  line 
of  face  brick  products  with  characteristic 
trade  names.  These  include  hundreds  of 
shades  in  brick  running  from  white  en- 
amel through  gray  and  buff  to  reds,  then 
to  very  dark  colors,  almost  black.  They 
include  soft  finishes,  mat  and  rug  faces, 
oriental  effects  and  rustic  orders.' 

Face  brick  of  this  kind  naturally  sells 
at  a  higher  price  ami  goes  into  building 
upon  which  people  expect  to  spend 
money  to  get  artistic  beauty  and  satisfy 
the  taste  for  the  attractive. 

Fire  brick  and  Hue  linings  constitute 
an  item  of  special  interest  in  the  fall  ami 
winter.  The  practice  of  using  fire  clay 
linings  for  tines  and  chimneys  is  becom- 
ing almost  universal  now.  In  most  cities 
the  building  ordinances  compel  their  use 
as  a  safety  against  lire  and  for  the  sake 
of  the  same  safety  country  people  should 
use  it,  too.  They  are  not  only  used  for 
lining  brick  and  stone  chimneys,  but  at 
times  chimneys  and  Hues  are  built  of  con- 
crete formed  up  around  these  fire  brick 
linings. 

The  fire  brick  line  should  include  not 
only  fire  brick  of  standard  pattern,  but 
the  blocks  and  special  shapes  used  for 


Waterproofing  Concrete 

Many  articles  are  appearing  in  the 
technical  journals,  written  in  the  interest 
of  special  paints  and  coatings  for  con- 
crete surfaces,  in  which  it  is  stated  that 
cement  waterproofing,  in  powder  or 
liquid  form,  decreases  the  strength  of  the 
cement  or  affects  the  metal  used  for  re- 
inforcement. These  statements,  as  ap- 
plied to  the  standard  brands  of  water- 
proofing, are  far  from  the  facts  in  the 
case.  Millions  of  pounds  of  waterproof- 
ing powder  are  used  yearly  by  the  lead- 
ing engineers  and  cement-workers  of  the 
country,  and  the  makers  of  standard  wa- 
terproofing material  have  great  numbers 
of  tests,  by  reliable  authorities,  which 
show  not  the  slightest  injurious  effect 
on  strength. 

As  to  the  claim  that  a  material  like 
good  waterproofing,  which  is  absolutely 
neutral,  insoluble,  inert  and  unchanged 
with  age,  could  attack  the  metal  rein- 
forcement is  too  absurd  to  be  discussed. 
There  is  no  doubt  that  the  many  attacks 
on  cement  waterproofing  by  parties  in- 
terested in  promoting  other  materials 
have  done  must  to  deter  inexperienced 
users  from  adopting  waterproofing  ma- 
terial of  recognized  value,  but  trained  en- 
gineers pay  little  attention  to  loose  state- 
ments unsupported  by  proof,  and  base 
their  judgment  on  reliable  records  of 
long-time  tests. — Building  Age. 


Another  example  of  a  home  upon  the 
roof  of  a  towering  office  building  is  found 
in  the  Bungalow  apartment  which  has 
been  fitted  up  on  the  roof  of  the  20- 
storey  skyscraper  recently  completed  at 
18  East  Forty-first  Street,  New  York 
City.  It  consists  of  a  suite  of  five  rooms, 
styled  a  "Bungalow  Apartment,"  and 
with  it  goes  a  miniature  garden.  This 
outfit  has  been  leased  for  the  owner  to 
Donald  Brian,  a  well-known  actor.  Many 
of  the  modern  skyscrapers  have  pent 
houses  on  their  roofs,  some  serving  as 
living  quarters  for  the  superintendent 
and  his  family;  others  are  used  for  a 
variety  of  purposes,  but  so  far  as  known 
the  above  is  the  first  case  of  where  the 
rooms  on  the  roof  have  been  rented  out. 
Tlie  idea,  however,  suggests  a  way  of 
utilizing  roof  space. 

Two  carloads  of  American  made  con- 
crete mixers,  valued  at  $10,000,  are  being 
shipped  to  Australia,  having  been  order- 
ed from  the  Milwaukee  Concrete  Mixer 
Company  by  A.  \\  .  O'Mara,  general  man- 
ager of  the  Australian  Metal  Company, 
Mr.  O'Mara,  who  recently  arrived  in  Mil- 
waukee, announced  that  although  more 
than  100,000  men  have  gone  Jo  the  front, 
business  in  Australia  in  most  instances 
is  good. 
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ikon  Fences,  Win-  Fences,  Gates, 
1  Fire  l-sc.ipes.  Jail  Cells,  Office 
Wircwork.  Wire  Baskets  and  nil 
kinds  of  Builders'  Wire  and  Iron- 
work. 

THE  PAGE  WIRE  FENCE  CO. 

I.I  Ml  I  ID 

Walkcrvlllc,      Toronto.      Montrr.il.      Si  lolm 


Tenders  and  For  Sale  Department 


Greater  Winnipeg  Water  District 


Fenders  for  Equipment 


Scaled  tenders  addressed  to  the  undersigned 
will  lc  received  up  to  noon  of  Monday,  January 
18th,  1916.  for  the  supply  of  gravel  pit  Excava- 
tion, Screening,  Elevating  and  Crushing  Machin- 
ery. Also  for  Locomotives  and  Cars  for  pit  and 
for  tail»ay  service. 

Specifications  and  form  of  tender  may  be  ob- 
tained and  form  of  contract  may  be  inspected 
at  the  offices  of  the  District. 

The  lowest  or  any  tender  not  necessarily  ac- 
cepted. 

S.  H.  REYNOLDS, 

Chairman  of  Commissioners. 

Winnipeg,  Man., 
•."•I   Itoyd  Building, 

December  Hth,  1914.  51-52 


AGENTS  WANTED 


Large  firm  making  a  complete  line  of  concrete 
machinery  and  gasoline  engines,  trucks  and  bar- 
rows, wants  sales  agents  for  Ontario  and  Quebec. 
Now  successfully  represented  in  the  West.  Box 
111.  Contract  Record,  Toronto,  Ont.  51-2 


AGENTS  WANTED 


One  of  the  largest  firms  on  the  Continent  mak- 
ing motor  trucks,  wants  sales  agents  for  whole 
or  part  of  Canada.  Putting  out  a  truck  which 
represents  one  of  the  most  important  advances  in 
truck  manufacture.  It  drives  from  all  four  wheels 
and  likewise  steers  and  brakes  on  all  four  wheels. 
Company  very  strong  financially.  Box  120,  Con- 
tract Record,  Toronto,  Ont.  51-1 


AGENTS  WANTED 


Large  United  States  firm  manufacturing  steel 
wheels,  farm  trucks,  handy  wagons,  logging  and 
traction  wagons,  dump  carts,  engine  carts,  etc., 
wants  Provincial  agents  throughout  Canada.  Write 
stating  what  territory  you  can  cover.  Box  119, 
Contract  Record,  Toronto,  Ont.  51-1 


AGENTS  WANTED 


If  you  are  absolutely  responsible  and  are  in- 
terested in  selling  a  successful,  high-grade  line 
of  Concrete  and  Mortar  Mixers  manufactured  by 
a  firm  long  established,  let  us  know  at_once.  We 
are  now  making  new  contracts  for  1915  and  need 
a  few  reliable  dealers  and  agents  in  unoccupied 
territories.  References  required  from  parties  not 
rated.  Address,  Box  118,  Contract  Record  & 
Engineering  Review,  Toronto,  Ont.  51-3 


Late  News  Items 

Barrie,  Ont. 

The  Masonic  Lodge  here  have  in  con- 
templation the  carrying  out  of  altera- 
tions to  hotel  on  Owen  Street,  which 
was  purchased  recently.  Work  will 
commence  next  spring.  Mr.  Alfred 
Wilkes,  Editor,  "Barrie  Gazette,"  is 
chairman  of  committee.  Estimated  cost 
$5,000. 

Carleton  Place,  Ont. 

General  store  owned  by  J.  B.  Jardine 
&  Son3  has  been  damaged  by  fire  to  the 
extent  of  $1,000  to  building  and  $2,000  to 
stock.    Loss  was  partly  insured. 


Fredericton,  N.B. 

Tenders  will  he  received  by  Mr.  R.  C. 
Dcsrochers,  Ottawa,  Secretary,  Domin- 
ion Government  Department  of  Public 
Works,  until  January  13th,  for  interior 
linings  in  I'ost  Office,  including  oak  and 
wire  screen  cornice,  wickets,  shelving, 
counters,  desks,  plate  glass,  marble  desks 
and  dado.  Plans  and  specification  are 
at  offices  of  Mr.  A.  C.  Fleming,  Clerk  of 
Works,  Fredericton;  Mr.  D.  H.  Water- 
by,  Clerk  of  Works,  St.  John,  and  at  De- 
partment, Ottawa.  Estimated  cost  $133,- 
000. 

Fenclon  Falls,  Ont. 

The  rebuilding  of  stores  and  ware- 
houses destroyed  by  lire  recently  is  con- 
templated by  the  owners,  Messrs.  W.  T. 
Robson  (implement  warehouse),  J.  Fos- 
ter (harness  store),  F.  C.  Chambers 
(carriage  works),  and  F.  C.  Taylor 
(hardware  and  tinsmith). 

Hamilton,  Ont. 

Canadian  Quarries,  Limited,  Stoney 
Creek  Road,  have  been  awarded  the  con- 
tract to  supply  crushed  stone  to  the 
Board  of  Control. 

The  contract  for  Interior  Fittings  will 
be  let  shortly  in  connection  with  $60,(;00 
School  Building  on  VVentworth'  Street 
for  the  Board  of  Education.  Building  is 
2-storey,  12-roomed,  brick  construction. 
Mr.  1'.  H.  Foster  is  the  Secretary. 

Lindsay,  Ont. 

The  building  of  a  new  Factory,  three- 
storey,  fireproof  and  brick  construction, 
and  the  installing  of  new  machinery, 
etc.,  for  Woollen  Mills,  is  contemplated 
by  Messr.s.  Home  Bros.,  William  Street. 
Work  will  be  resumed  in  temporary 
premises,  as  Power  House  was  not  des- 
troyed in  recent  fire.  Mr.  Alex.  Home 
is  the  Manager. 

Mr.  T.  Bakegeorge,  care  Olympia 
Candy  Works,  Kent  Street,  contemplates 
erecting  a  garage,  ironclad  construction. 

The  Town  Council  has  decided  to  pur- 
chase 1  load  of  G-in.  tile  sewer  pipe  and 
connections.  Mr.  A.  J.  Williams  is  the 
engineer. 

London,  Ont. 

Grand  Stand  at  Fair  Grounds  of  the 
Western  Fair  Association  was  burned 
down  recently,  involving  a  loss  of  $8,- 
000.  A  new  stand  will  lie  built.  Mr. 
A.  M.  Hunt,  21  Edward  Street,  is  the 
Secretary. 

Niagara  Falls,  Ont. 

Glasgow's  Shoe  Store,  and  Mr.  R.  W. 
Booth's  Stationery  premises  were  dam- 
aged by  fire  recently.  Loss  on  building 
$1,000,  stock,  etc.,  $5,000.  Property  was 
insured. 

Ottawa,  Ont. 

The  City  Council  will  invite  tenders 
shortly  for  C.I.  castings  for  grates,  ser- 
vice posts,  etc.,  for  1915.  Mr.  F.  C.  Ask- 
with  is  City  Engineer. 

The  following  losses  have  been  sus- 
tained through  fire  in  stores,  etc.,  on 
Sparks  and  Bank  Streets,  owned  by  the 
Sherwood  Estate,  and  occupied  as  fol- 
lows:— Ketchum  &  Company,  sporting 
goods,  loss  $60,000;  Sherwood,  furnish- 


ings, loss  $10,000;  Cadillac  Hotel,  Prop., 
Robt.  Kennedy,  loss  $5,000;  Capital  Auto 
Specialty  Company,  loss  $3,000. 

The  residence  of  Mr.  J.  Burnett,  377 
Lisgar  Street,  has  been  destroyed  by 
fire,  incurring  a  loss  of  ^3,500,  which  was 
insured. 

Stores  and  apartments  owned  by  T.  D. 
McFarlane  &  Son,  Casting  Shop,  115 
Bank  Street,  have  been  destroyed  by  fire. 
Loss  $6,000. 

South  Edmonton,  Alta. 

Interior  fittings  and  furnishings  will  be 
purchased  in  the  near  future  by  the 
Senator,  University  of  Alberta,  in  con- 
nection with  new  $450,000  University 
Buildings  now  in  course  of  construction. 
Mr.  Burgess,  University  of  Alberta,  is 
the  architect;  George  C.  Fuller  Company, 
Limited,  Winnipeg,  are  the  general  con- 
tractors. 

Welland,  Ont. 

Mr.  James  Asher,  Welland,  P.  O.,  has 
decided  to  rebuild  farm  buildings,  in- 
cluding barns,  etc.,  recently  destroyed 
by  fire.  Work  is  to  be  started  in  the 
spring.    Estimated  cost  $5,000. 

Winnipeg,  Man. 

The  following  additional  contracts  for 
laying  sewers,  estimated  to  cost  $13,290, 
have  been  let  by  the  Board  of  ControJ: — 
Mr.  C.  Meyer — Wellington  Crescent, 
$623.50;  Medland  Street,  $619.60;  Que- 
bec Street,  $1,913.25.  J.  W.  Astley,  En- 
gineer of  Construction — Weston  Street, 
$10,133.20. 

Tenders  will  be  received  by  the  Board 
of  Control  until  January  2nd  for  supply 
and  delivery  of  3,600  ft.  of  No.  0000  B 
and  53  core,  2500  volt,  lead  covered  pa- 
per insulated  cable.  Specification  is  with 
Mr.  J.  J.  Glassco,  54  King  Street,  Man- 
ager, Light  and  Power  Department. 


Openings  in  macadam  pavements  are 
a  source  of  annoyance  and  offer  a  diffi- 
cult problem  because  it  is  impractical 
to  use  a  roller  in  repairing  them,  on  ac- 
count of  the  expense.  The  superintend- 
ent of  streets  of  Chicago,  Walter  G.  Le- 
ininger,  reports  that  his  department  has 
obtained  splendid  results  with  the  use 
of  asphaltic  and  other  bituminous  bind- 
ers, which  enables  them  to  secure,  with- 
out the  use  of  a  roller,  a  repair  better 
than  the  original  pavement. 

In  building  the  Conduit  dam  on  the 
White  Salmon  River  in  Washington,  10 
per  cent,  by  weight  of  the  cement  of  the 
1:3:5  mixture  was  replaced  by  hydrated 
lime.  Before  the  lime  was  adopted  la- 
boratory experiments  were  made  on  bri- 
quettes to  ascertain  whether  the  strength 
was  in  any  way  decreased.  These  tests 
showed  that  such  briquettes  compared 
favorably  both  wth  briquettes  made  of 
lime  and  sand  and  those  made  of  cement 
and  sand.  The  concrete  mixture  used  on 
the  job  was  "fat,  greasy  and  plastic"  and 
flowed  smoothly  through  comparatively 
flat  chutes  without  separation  of  the  mix- 
ture. The  cost  of  the  hydrated  lime  was 
slightly  in  excess  of  that  of  the  cement 
replaced,  but  it  is  stated  that  this  extra 
cost  was  made  up  for  by  the  greater  ease 
in  placing. 
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PUMPS 


Horizontal  Belt  Driven  Turbine  Pump  supplied  the  University  of  Toronto. 

THIS  Pump  is  hydraulically  balanced  against  end 
thrust  and  in  addition  has  a  water  cooled  thrust 
Bearing.  The  Pump  is  arranged  so  that  it  may 
be  operated  with  guide  vanes  or  without  for  demonstration 
purposes.  Oil  ring  hearings,  Hydraulic  Balance  and  water 
cooled  thrust  hearings  are  standard  for  all  "Inglis"  Turbine 
Pumps. 

We  make  pumps  of  all  kinds  for  any  service. 
INCUS  PRODUCTS  ARE    MADE  IN  CANADA 

Write  us  for  prices. 

The  John  Inglis  Company,  Limited 

ENGINEERS  AND  BOILERMAKERS 
14  Sfrachan  Ave..  Toronto,  Canada 

Montreal  Office:  Room  509  Can.nli.in  KxprCU  Building 
Ottawa  Kcprcsintat ivc  :    J.  VV '.  ANDKKSON,  7  Hank  Street  Chamber! 
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Current  Prices  of  Building  and  Engineering  Materials 


TORONTO  PRICES 

CEMENT.  LIME.  AND  BRICK 

t/traent — delivered  in  6  barrel  lots,  $1.SB  per  bbl. ; 

with  bag*  $2.25;  car  lots,  $1.55  on  tUC  track, 
with  pkgs.  $1.U5. 

Lime — grey  3Sc.  white  4pc  per  100  lbs.,  deliver- 
ed in  not  less  than  15i>0  Il>.  lots.  At  the 
warehouse,  white  37c,  grey  35c. 

Brick — No.  1  dry  pressed  red  brick,  $17;  buff, 
$17  lob.  the  job;  No.  2,  $14;  common  red 
nock  brick.  $11  to  $14;  grey,  $11  to  $12; 
wire-cut  brick  for  foundation  work,  $8.50  on 
the  cars,  delivered  $9.50;  "Tapestry"  brick, 
$20  to  $30;  sand-lime  brick,  $7.50;  King 
Edward  Siding;  $ti.5U  at  the  mill;  $8.50  de- 
livered on  the  job.  Paving  brick.  No.  1, 
$ls  pet  If.  f.o.b.  West  Toronto;  No.  2  $14; 
paving  blocks.  No.  1,  $24  per  M. ;  No.  2, 
$18.  Sun-Tex  face  brick.  $10  to  $20  per 
M  ;  Denison  interlocking  hollow  tile,  $G0  per 
M.    Lots  over  100,000,  $55. 

Concrete  brick — Quotations  f.o.b.  Toronto : — 
White  $52.  butt  $28,  grey  $27,  plain  pressed 
$17,  red  $27.  Other  quotations  on  applica- 
tion. 

CRUSHED  STONE.  SAND  AND  GRAVEL 
Toronto  prices,  delivered  : 
Crushed  stone— 2  in..  $1.20;  1-in.,  $1.25;  3/8-in., 
$125;    rubble   stone,   in   car   lots,   $1.15  per 
ton  f.o.b.  car. 
Sand — for  cement  or  brick  work,  $1.20  per  cu. 
yd.,  fob.  Toronto.  C.  P.  R.  siding;  85c  to 
$1  per  cu.  yd.  f.o.b.  Toronto,  G.  T.  R.  siding. 
Gravel — $1  50  per  cu.  yd.,  delivered. 

LUMBER  (BUILDING  MATERIAL) 

Toronto  prices  (wholesale)  delivered: 

Hemlock— 2  x  4  in.  to  2  x  12  in.,  8  to  10  ft., 
$24;  IS  ft..  $26;  1-in.  Hemlock  No.  1  $25; 
No.  1  Hemlock  decking  $25  to  $26;  No.  2 
hemlock,  dimension  and  1  in.,  $19  to  $21. 

Pine — i  in.  common  6  to  12  in.  wide  (rough) 
$20  to  $33;  2  in.  white  pine,  bill  stock.  $28 
to  $34;  7/8  by  6  and  10  in.  pine  shelving, 
$33  to  $42;  7/8  x  12  in.  pine  shelving  $45; 
No.  1  white  pine  flooring  $.'14;  No.  1  spruce 
flooring  $27.5<t;  No.  1  pine  decking  1)  2  S 
$2S;  spruce  decking  $27  to  $30;  No.  1  pine  V. 
or  beaded  sheeting,  $35;  No.  2  ditto  $32; 
pine  trim  4  in.  casing  $1.75  per  100  ft. ;  5 
in.  ditto  $2;  8  in.  pine  base  $2.75  to  $3.25;  10 
in.  pine  base.  $3.40  to  $4.50;  4  in.  pine,  win- 
dow stool,  $2.75. 

Shingles— XXX  B.  C.  shingles  $3.60;  N.  B. 
extras  $4;  N.  B.  clears  $3.45;  No.  1  pine  lath 
$5  5<»;  No.  2  pine  lath  $4.75;  No.  1  spruce 
lath  $4.25. 

Dimension  Timber  (B.  C.  Fir)— 8  x  8.  10  x  10, 
10  x  12.  12  x  12,  12  x  14,  8  x  10,  8  x  12, 
10  x  14.  14  x  14.  8  x  14,  12  x  16,  14  x  16, 
16  x  16.  $32;  10  x  16.  14  x  IS,  16  x  IS,  $39; 
8  x  1«.  12  x  1«.  18  x  IS.  $36;  16  x  IS,  14  x 
20.  16  x  20.  $36  50;  8  x  IS.  12  x  20,  18  x  20, 
$40;  10  x  20.  $37.50  ;  8  x  20.  14  x  22.  16  x  22, 
18  x  22.  20  x  22.  22  x  22,  $45;  12  x  22.  $39; 
10  x  22.  $39.50  ;  8  x  22,  14  x  24.  IS  x  24, 
20  x  24  ,  22  x  24,  24  x  24,  12  x  24,  10  x  24. 
$45 

STEEL  AND  IRON 

Steel — (round  and  square  bars)  $2.25  base; 
twisted  and  deformed,  $2.50;  structural  sec- 
tions $2.75  to  $3. 

Galvanized  iron — 28  gauge  $3.40. 

Cast-iron  pipe — Standard  prices,  carload  lots,  f.o.b. 
Toronto;  4-in.  $34  per  net  ton;  6-in.  to  12- 
in.  $33;  12-in.  up  $32.50,  with  $1  extra  for 
gas  pipe. 

Corrugated  Iron — 26  gauge  $4.25  per  sq.,  28  gauge 
$2.50  to  $3  per  100  pounds. 


SEWER  PIPE 

Sewer  Pipe — Toronto  prices  (wholesale)  f.o.b.,  4- 
in..  25c  per  ft.;  6  in.,  40c  ft.;  9  in.,  70c  ft.; 
12-in..  $1  ft.;  15-in.,  $1.40  ft.;  lS-in.,  $1.90 
ft.;  20-in..  $2.25  ft.;  24-in.,  $3.25  ft.;  all  less 
62  per  cent. 


SUNDRIES 

Hard  wall   plaster — unsanded,  from  $8  to  $8.50, 

bags  extra;  sanded  $4,  in  car  lots  at  the  yard. 
Hydrated  lime — $9.25  to  $10.25  in  20-ton  car  lots. 
Plaster  of   Paris — Anchor,   Crown,  and  Standard 

while  brands,  $1.50  per  bbl.;   Shield  brand 

$1.25;  New  Brunswick  $2.50. 
Rope — manilla,  16c  basis,  second  grade  13c  basis, 

sisal  rope,  10'/3c  basis;  African  rope  13c. 

PAINTS  AND  OILS 
White  lead— ground  in  oil,  $8.75  to  $9  per  100  lbs. 
Boiled  linseed  oil — in  bbls.,  59c  per  gal.  of  9  lbs. 

Raw  linseed  oil — in  bbls.,  56c  per  gal. ;  red  lead, 
dry,  $8  to  $9  per  100  lbs. ;  putty  in  bulk, 
bbls.,  3J/$c. ;  putty  in  25-lb.  tins,  4c;  tur- 
pentine, in  bbls.,  68c  per  Imp.  gal.  south 
ern  gauge. 


MONTREAL  PRICES 

CEMENT,  LIME,  AND  BRICK 

Cement — $1.90    steam    car    load    lots,  including 

sacks. 

Lime — Hydrated,  $14  per  ton;  lump,  $10. 

Brick — No.  1  pressed,  $17;  No.  2  pressed,  $15; 
Manganese  rustic,  $20;  buff  rustic,  $20;  red 
rustic,  $14;  buff  (smooth),  $21;  buff  (rough), 
$25;  plastic,  $8.50,  C.  P.  R.  50c  extra  except 
for  plastic.  Dominion  silicate,  1st  quality, 
$13;  second  quality,  $10.50;  all  f.o.b.  Mont- 
real. 

Concrete  Brick— grey  $22,  red  $22,  buff  $23, 
white  $45,  plain  pressed  $12  per  thousand, 
all    f.o.b.    Montreal    (C.    P.    R.  terminals). 

CRUSHED    STONE,    SAND    AND  GRAVEL 

Crushed  Stone— 2-in.,  $1.40;  J^-in.,  $1.65;  *|-in., 

$1.75,  per  ton,  delivered. 
Sand — 95c  per  ton,  car  loads,  on  cars. 
Gravel — $1.35  per  ton  f.o.b.  cars. 

EXPLOSIVES 

Forty  per  cent,  dynamite  $16.25  per  100  lbs.  in 
single  case  lots  of  50  lbs.  each ;  50  per  cent, 
at  $17.75;  60  per  cent,  at  $19.25,  f.o.b. 
Montreal.  Blasting  at  $2  per  25  lb.  keg. 
Detonators,  No.  3  at  75c  per  100;  No.  6  at 
$1  per  100.  Batteries,  No.  2,  rated  capycity 
up  to  ten  fuses,  $13.50  each ;  No.  3,  r.ited 
capacity  up  to  20  fuses,  $20.50  each ;  No.  4, 
rated  capacity  up  to  50  fuses,  $41  each. 
Leading  wire,  in  coils  of  500  ft.,  lc  per  ft.; 
leading  wire,  twin  cable,  in  coils  of  250  ft., 
3c  per  dble  ft.;  connecting  wire  in  coils  or 
spools.  50c  per  lb.  Electric  fuses,  4-ft.  single 
strength,  per  100,  $3;  4-ft.  double  strength, 
per  100.  $3.50;  G  ft.  single  $3.54;  double, 
$4.04;  8  ft.  single  $4.08;  double  $4.5S;  10-ft. 
single  $4.62;  double  $5.12;  12-ft.  single  $5.16; 
double  $5.66;  14-ft.  single  $5.70;  double  $6.20; 
16-ft.  single  $6.24;  double  $6.74;  1S-ft. 
single  $6.7S;  double  $7.28;  20-ft.  single  $7.32; 
double  $7.82;  22-ft.  single  $8.32;  double 
$8.82;  24-ft.  single  $9.32;  double  $9.82;  26- 
ft.  single  $10.32:  double  $10.82:  28-ft.  single 
$11.32;  double  $11.82;  30-ft.  single  $12.32; 
double  $12.82. 

STEEL  AND  IRON 

Steel  angles — 3-in.  x  3-in.  and  up.  $2.75;  1-in.  x 
1-in.  x  VS-in..  25c  extra;  ^-in.  x  ii-in.  x 
J/jj-in.,  50c  e-tra.  Boiler  plates — !4-in.  thick 
and  thicker.  $2.50.  Circular  plates — Flange 
quality,  30-in.  dimensions  and  over.  $2.60; 
under  30-in.  dimensions,  $2.90.  Beams  and 
channels— Under  35  lbs.  per  yd..  $2.90;  35 
lbs.  per  yd.  and  over,  $2.75.  f.o.b.  Mont- 
real, net  cash.  Corrugated  iron — 20-in.  gauge, 
$4.25;  2S-in.  $4  per  sq.  yd.  less  10  and  10  i>er 
cent.  Copper  bearing  sheets — flat,  Apollo 
Keystone  galvanized,  28  U.  S.  gauge,  $4.10 
per  100  lbs.;  Keystone  black,  28  U.  S. 
gauge,  $2.85  per  100  lbs. 

SEWER  PIPE 

Straight  pipe  (per  foot) — 4-in.,  25c;  6  in.  40c; 
8-in.,  55c:  9-in.,  70c;  10-in.,  80c ;  12in..  $1 ; 
24-in.,  $3.25.    Bends,  each,  75c,  $1.20,  $2.20. 


$2.80,  $3.20,  $4.00,  $13.  Double  collar,  75c, 
$1.20,  $2.20,  $2.80,  $3.20,  $4.00,  $13.  Single 
branch,  2  ft.,  $1,  $1.60,  $2.50,  $3.15,  $3.60, 
$4.50,  $10.25.  Double  branch,  2  ft.,  $1.75, 
$2.80,  $3.85,  $4.90,  $5.50,  $8,  $26.  Y.  Pipe, 
2y,  ft.,  $2,  $3,  $4.12,  $5.25,  $6,  $8.50,  $27.60. 
Syphon,  $2.25,  $3.60,  $6.60,  $8.40,  $9.60,  $15, 
(12-in.).  Buchan  trap  cesspools,  double 
syphon,  running  trap  and  hand-hole  fap, 
$2.25,  $3.60,  $6.60,  $8.40,  $9.00,  $15  U2-in.) 
These  prices  are  subject  to  a  discount  of  50 
per  cent. 

SUNDRIES 

Hard  wall  plaster — $11.00  per  ton.  Plaster  of 
Paris — $2.35  per  bbl.  Rope — Best  Manilla. 
14c  basis  per  pound;  British  manilla,  11c 
basis;  African  hemp,  11c;  sisal  rope  9j2c 
basis.  Boiled  linseed  oil — in  barrels,  59c  per 
gal.  of  9  lbs.  Raw  linseed  oil — in  barrels, 
56c  per  gal. 


WINNIPEG  PRICES 

CEMENT,  LIME  AND  BRICK 

Cement — Delivered  in  5-bbl.  lots,  $2.60;  in  car 
load  lots,  $2.20. 

Lime — Grey,  34  cents  per  bushel ;  white,  32  cents. 
Kelly  Island  lime  $2.10  per  200  lbs. 

Brick — No.  1  dry  pressed,  red  and  buff,  $35; 
common  red  stock,  $25;  common  grey 
stock,  $12;  No.  1  enamelled  brick,  all  col- 
ors, from  $100;  sandlime,  $12;  firebrick, 
$52.50. 


CRUSHED  STONE,  SAND  AND  GRAVEL 

Crushed  Stone— 2-in.,  $2.65  per  yd.;  1-in.,  $2.90; 
54-in.,  $2.90;  stone  dust,  $2.50;  rubble  stone 
car  load  lots,  delivered,  $13  per  cord.  Del- 
South  of  Assinboine  $1  extra. 

Sand — For  cement  or  brick  work,  delivered. 
Winnipeg,  $1.85  per  cu.  yd. 

Gravel— Per  yd.,  delivered,  $1.85. 

Crushed  Granite — 1J4  and  2-in.,  $2.65;  }$-in.  and 
1-in.,  $2.90;  J4-in.  and  dust,  $3.20. 


LUMBER  (BUILDING  MATERIAL) 

(15  per  cent,  discount  for  cash) 

Flooring— No.  2  red  pine,  4  in.,  $43;  6  in.,  $46; 
No.  3  red  pine,  4  in.,  $38;  6  in.,  $40;  No.  4 
red  and  white  pine  or  spruce,  4  in.,  $28;  6 
in.,  $32 ;  No.  1  and  2  fir,  edge  grain.  3  in., 
$60;  4  in.  and  «  in.,  $55;  No.  3  fir,  edge  and 
flat  grain,  4  and  6  in.,  $45;  No.  4  fir,  ship- 
lap  grade,  4  and  6  in.,  $32;  common  2x6 
pine,  spruce  or  fir,  4  and  6  in.,  $33;  No.  2 
white  pine,  4  and  6  in.,  $55;  No.  3,  $45;  No. 
2  red  pine,  4  and  6  in.,  $46;  No..  3,  $40;  No. 
4,  $32;  No.  5,  $24. 

Dimension  Timber  (No.  1  pine,  spruce,  tamarac. 
fir  or  ced.tr)—  8  x  S,  8  x  10.  10  x  10.  10  x 
12,  12  x  12.  $38;  10  x  14.  14  x  14.  14  x  16, 
6  x  10,  6  x  12,  8  x  12.  $39;  10  x  16.  12  x  16, 
16  x  16,  14  x  18.  16  x  IS.  18  x  IS.  20  x  20. 
$40;  6  x  14.  8  x  14.  12  x  IS.  18  x  20.  $42;  6 
x  16,  6  x  IS,  6  x  20.  8  x  16.  8  x  18.  8  x  20, 
10  x  18,  10  x  20,  12  x  20,  14  x  20,  10  x  20, 
$43. 

Pint — T  in-  common,  6  to  10  in.,  $105;  12  in., 
$110;  pine  trim  4-in.  casing,  $3.70  per  100 
ft.,  5-in.  ditto,  $4.40;  8-in.  pine  base.  $0; 
10-in.,  $7;  4-in.  pine  window  stool,  $7.50. 

Shingles— No.  1  B.  C.  cedar,  $4;  No.  2,  $3.60; 
No.  1  B.  C.  cedar  dimension,  $5.50;  band- 
sawn,  $7. 

STEEL  AND  IRON 

Steel — Round  bars,  $2.35  per  lOfl  lbs. ;  square 
twisted,  $2.40  per  100  lbs.;  channels,  angles, 
beams  and  plates,  $2.95  per  100  lbs. 

Cast  Iron  Pipes — Standard  price,  car  load  lots, 
f.o.b.  Winnipeg,  $3S  per  ton. 

(Continued  on  page  62 ) 
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RAILS 


BILLETS 


Concrete  Reinforcement  Bars 

Plain  Round,   Square  and  Cold  Twisted  Squares 

DOMINION  IRON  &  STEEL  COMPANY 

LIMITED 

BAR  STEEL 


Warehouse  Stocks  : 

SYDNEY,  N.  S. 
MONTREAL,  QUE. 
TORONTO,  ONT. 
FT.  WILLIAM,  ONT. 


Sales  Offices  : 

SYDNEY,  N.  S. 

MONTREAL 
112  St.  James  St.  • 

TORONTO 
18  Wellington  St.,  E. 


Mills  and  General 
Offices : 

SYDNEY.  N.  S 


WIRE  NAILS 


and  other 


WIRE  PRODUCTS 


Standard  Three  Drum  Hoisting 
Engine 


Canadian  Contractors! 

Canada  Needs  Your  Business 

BEATTY 

Hoisting    Material  Handling  Excavating 
Equipment 

Has  always  been  Made  in  Canada 

Hoisting  Engines    Clamshell  Buckets    Steel  Derricks 
Timber  Derrick  Fittings        Centrifugal  Pumps 

Standard  Sizes  Ready  to  Ship 

REPAIRS 

We  are  in  fine  shape  this  Winter  to  take  care  of  your  repair  work.  Our 
large  stock  of  patterns,  our  years  of  experience,  our  engineering  and  manu- 
facturing facilities  enable  its  to  handle  repair  jobs  on  Dredges  and  other 
equipment  .it  minimum  cost  to  you. 

Careful  attention  given  all  inquiries  on  repairs  anil  special  equipment 
CAT  M.OCl  I   SI  N T  ON  Rl.qi  KST 

M.  Beatty  &  Sons,  Limited 

Main  Office  and  Works:     Welland,  Ont. 
Toronto  Branch:    4th  Floor,  154  Simcoe  Street 

nt.  K.  PLANT         1780  si.  Jamee Street,  Montreal 

\i.INI-       I  KHltr.  II  \  Mil. TON  tc  <'**  VunenuVW    B  ' 

\  K.  LKON  Mt"  &  sons  si.  John.  N.H 

I  A.  It.  WILLIAMS  MACHINERY  CO..  Winnipeg 
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CURRENT  PRICES  OF  BUILDING  AND  ENGINEERING  MATERIALS— continued. 


v  Continued  from  page  HO 

SB  WEB  PIPE 

Scwci  Pipe  —  Wliolciale  prices  f.o.b.  Winnipeg, 
per  (I..  3  in.,  1)  cents;  4  in.,  11  cents;  5  in., 
10  cents;  0  in.  lS}j  cents;  8  in.,  30  cents; 
10  in.,  40  cents;  12  in.,  SO  cents;  IS  in. 
$100;  24  in  .  $2.00. 

SUNDRIES 

Hard  Wall  Plaster— L'nsanded,  $13  per  ton,  sand 
ed.  $7.50,  delivered  on  job.  Plaster  of  Paiis, 
$15  50  per  ton;  Hammer  Brand.  $3.75  per  bid. 

PAINTS  AND  OILS 
Paints  and  Oils.  —  White  lead,  ground  in  oil,  $0.40 
per  100  lbs. ;  boiled  linseed  oil,  in  bbls.,  01) 
cents  per  gal. ;  raw  linseed  oil.  in  bbls. ;  00 
cents  per  gal. ;  dry  red  lead,  $$.50  per  100 
lbs. ;  putty  in  bulk,  $3  per  bbl. ;  putty  in  25 
lb.  lint,  $3.35:  turpentine,  in  bbls..  75  cents 
per  gal 


VANCOUVER  PRICES 

CEMENT.  LIME  AND  BRICK 

Cement— Common,  $2.35  per  bbl.  f.o.b.  warehouse; 
Keens  cement,  $32  per  ton,  sacks  extra;  fine 
white.  $7.50  per  bbl.  of  300  lbs. ;  superfine, 
white.  $!).50  f.o.b.  Vancouver;  white  Portland 
cement,  $8  per  bbl.  of  3S0  lbs.,  sacks  10c 
extra,  f.o.b.  Vancouver. 

Lime — $1.35  per  bbl.  f.o.b.  warehouse  or  delivered. 

Brick:  Common  red  brick,  $11  f.o.b.  warehouse. 


$10.50  in  car  lots  f.o.b.  Vancouver;  pressed 
icd  and  bull  biick,  $42  at  warehouse,  $4U  ill 
II  lots;  white  enamelled  brick,  No.  1  quality 
$100  to  $120  at  warehouse;  tapestry  brick, 
.•Silo  to  (80  .it  warehouse;  impervious  brick, 
$70  f.o.b.  buildings;  fire  brick,  $35;  fire 
clay,  $12  per  ton. 

CRUSHED  STONE,  SAND  AND  GRAVEL 
Crushed  stone — 2-in„  $1.40;  1-in.,  $1.50;  8/8-in., 

$1.50,  all  f.o.b.  scows. 
Sand — Brick   and   plaster   sand   90c   per    cu.  yd 

f.o.b.  bunkers. 
Gravel — $1.40    per    yard  delivered. 

LUMBER   (BUILDING  MATERIAL) 
Vancouver  prices  f.o.b.  mills: 

Timber  (B.C.  fr.) — all  sizes  up  to  12  x  12,  $10 
to  $12;  up  to  14  x  14,  $11  to  $13;  sizes  from 
10  x  10  to  20,  8  x  20,  $13  to  $15  squares. 

Common  fir,  cedar,  hemlock  and  spruce — small 
dimensions,  up  to  20  feet,  $12;  22  to  32  feet, 
$14 ;  boards  and  shiplap,  $12 ;  No.  1  and  2 
edge  grain  flooring,  ceiling  and  siding,  $30; 
No.  1  and  2  flat  grain  flooring,  ceiling  and 
siding,  $23;  No.  1  XXX.  B.  C.  shingles. 
$2.10;    fir   lath,  $2. 

STEEL  AND  IRON 
Vancouver  prices  f.o.b.  warehouse ; 
Sieel —  (round     and     square     bars)     $2.05  base; 
twisted  and  deformed,  $2.00;   structural  sec 
tions  $3.25  to  $3.75. 
Galvanized  iron — 28  gauge,  $4.S5  per  100  lbs. 


Corrugated  iron — 20  gauge,  0,  7  and  S  ft.  sheets 
$4.20,  0  and  10  ft.  sheets,  $4.35  per  square. 
Black  steel  sheets,  24  gauge,  $3.10  per  100 
lbs. 

Steel  channels  and  beams,  angles  and  plates — 
$3.25  to  $3.75  per  100  lbs.,  depending  on 
size,  quantity  and  specifications. 

SEWER  PirE 
Sewer  pipe — Vancouver  prices,  f.o.b.  warehouse, 
4-in.,  13c.  per  ft.;  6-in.  25c.  ft.;  8-in.,  30c. 
ft.;  10-in.,  40c.  ft.;  12-in.,  50c.  ft.;  15-in., 
$1.05  ft.;  18-in.,  $1.25  ft.;  20-in.,  $1.50  ft.; 
24-in.,  $2.25  (all  net  prices). 

SUNDRIES 

Hard  wall  plaster— $13.50  to  $15.00,  in  cai  lots 

f.o.b.  Vancouver,  bags  extra. 
Hydrated  lime — $14  in  car  lots. 
Plaster  of  Paris — Hammer  brand,  $4  per  bbl. 
Welsh  slate— $11.50  to  $12.00  per  square,  f.o.b. 

Vancouver. 

Rope — Manilla,  full  coil,  15'Ac  basis;  2nd  grade. 
14'Ac  basis;  sisal  rope,  ll'Ac  basis. 

PAINTS  AND  OILS 
Mixed  paint — per  gal.  $2.50. 

White  le=>d— ground  in  oil,  $10.25  per  100  lbs. 

Boiled  linseed  oil — in  bbls.,  82c.  per  gal.  of  9  lbs. 

Raw  linseed  oil — in  bbls.,  80c.  per  gal.;  red  lead, 
dry,  $8  50  to  $10.00  per  100  lbs.;  putty  in 
bulk,  bbls.  3c;  putty  in  25-lb.  tins,  4c;  tur- 
pentine in  bbls.,  90c. 


Block  Stone,  Dimensions,  Random,  Head  Sills,  Shoddy,  Stone  Sawing 


Sackville  Freestone  Co.,  Limited,  Sackville,  N.  B. 


WRTTR  US FOR  QUOTATIONS 
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Goold,  Shapley  &  Muir  Co. 


Brantford 


Limited 

Winnipeg  Regina 


Calgary 

Towers 
and  Tanks 
for  all  pur- 
poses. 

Concrete 
Mixers 

Gas  and 
Gasoline 
Engines 

Hoists 

Windmills 


Water    supply    outfits    of  every 
description. 

CORRESPONDENCE  SOLICITED 


P&H  COATING 


BELL  AND  SPIGOT 
STEEL  PIPE 

COATED  AND  WRAPPED 


Made  in  sizes  from  2"  to  10"  inside 
diameter  with  'different  thicknesses 
for  varying  pressures. 


PAGE-HERSEY 
Iron,  Tube  &  Lead  Co.,  Limited 

TORONTO,  ONT. 


Build  up  Canada — Now  is  the  time! 

Every  dollar  sent  out  of  the  Empire 
makes  us  all  that  much  poorer.  You  can 
play  a  big  part  in  supporting  the  Empire 
by  using  only  Canadian  or  British-made 
building  materials. 

You  can  get  as  good,  or  better  values  right 
here  at  home.  This  is  no  exaggeration.  Let  us 
place  our  catalogues  of  the  famous  "Metallic" 
line  —  CANADIAN  OR  BRITISH  -  MADE 
THROUGH  AND  THROUGH- — in  your  hands, 
we  can  easily  prove  our  claims. 

The  "Metallic"  line  includes  "Empire"  Cor- 
rugated Tron ;  "East lake"  Steel  Shingles;  Steel 
Siding,  Ceiling  and  Wall  Plates;  "Hayes"  Patent 
Lath;  Skylights;  Ventilators;  Galvanized  or  Cop- 
per Cornices;  Fireproof  Doors  and  Windows; 
Well  Curbing;  Culverts;  Conductor  Pipe  and 
Eave-troughs. 

N.  B.    No  "Keystone"  or  other  foreign-made  sheets  used. 

Metallic  Roofing  Co.,  Ltd. 

Manufacturers — Toronto  &  Winnipeg 


r  Villi  S  I!  s  S  11 " 

^UilUlLiUOiiiiii 


ELEVATED 

STEEL  TANKS 

Hemispherical  and 
Segmental  Bottoms 


1  hrce  Rivera,  Qurbrc 
Wnya.am.rk  Pulp  and  Paper 
Co.,  Lid. 

MUHM  ifiilloriH.  14!)  feet  to  top 
r.tl.KHI        "  IINIftM't  to  top 


Manufactured  at 

Pittsburgh,  Pa. 

Erected  Anywhere 

We  have  speci.il 
designs  for  Mim- 
ic i  p  a  I ,  Rail  w  a  v 
and  I  ndustrial  ser- 
vice. 

Catalogue  No.  15 
sent  upon  request 


Pittsburgh-Des  Moines  Steel  Co. 

Pittsburgh,  Pa.  N«w  York  Olty  DallM,  Toxm 

IMA  Curry  Hlilir.  42  Church  St.  Pmatoriftn  Bldg 

Sun  Kiaticl-cn,  <  nl.,  Mmwidnnrk  Hldir. 
Ciumdlnn  Itrpren'iitiit  l\ r«  :  F.H,  HopklimS  Co.,  Montrc.il.  Que 

Des  Moines  Bridge  and  Iron  Co. 


■ 

I 


low  ii.  1138  Till  llr  St  nvt 
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The  Canada  Iron  Corporation, 


Limited 


Head  Office 

Mark  Fisher  Building 
MONTREAL 


Iron  Ore,  Pig-  Iron,  Car  Wheels,  Cast  Iron  Water  and  Gas  Pipe,  Specials,  Valves,  Hydrants, 
etc.,  Casting's  of  all  kinds,  Mooring  Bollards  for  both  Concrete  and  Wooden  Docks, 
 Hoisting  Machinery.  


STEAM  and  AIR  ENGINES,  HOISTING  EN- 
GINES, STEAM  CRANE  HOISTS,  MOTOR 
CRABS,  SWINGING  ENGINES,  DRILL 
HOISTS.  SPUD  HOISTS,  MARINE 
MACHINERY 


Write  for 
catalog  and  ^ 
prices 


Motor  Crab 


Dake 
Engine  Co. 

Grand  Haven, 

Mich. 


Swinging  Engine 


Crushed  and  Rubble  Stone 

Our  quarry  has  a  capacity  of  300  tons  per  day,  and  with 
excellent  shipping  facilities  we  can  supply  your  require- 
ments in  all  sizes  of  this  stone  on  shortest  notice. 

HUMBER  BRICK  YARDS 
Lime,  Sewer  Pipe  and  Fire  Brick 

JOHN  MALONEY 

Cor.  Queen  and  Duf  ferin  Sts.,  TORONTO 

Office  Phone  Park.  64  Residence  Phone  Junct.  3429 


We  are  now  in  a  position  to  offer 

"Queenston  Blue"  Limestone 

in  Sawn  Slabs 

as  well  as  Rough  Quarried  Blocks,  Dimension 
Blocks  and  all  forms  of  Cut  Stone  such  as  Sills, 
Lintels,  Steps,  etc. 

The  Queenston  Quarry  Co.,  Ltd. 

ST.  DAVIDS,  ONT. 


"Galvaduct"  and  "Loricated" 

Conduits 

for  Interior  Construction 

Conduits  Company,  Limited 

Sole  Manufacturers  under  Canadian  and  U.  S.  Letters  Patent 

Toronto       -  Canada 


Cawthra  Mulock,  President 


Gordon  F.  Perry,  General  Manager 

NATIONAL   IRON   WORKS,  Limited 


LARGEST  MANUFACTURERS  IN  CANADA  OP 


AST  IK 


every  size  for  Water,  Gas,  Culvert  or  Sewer,  Carried  in  Stock 

Lake  or  Rail  Shipments  Offices,  Works  and  Docks,  TORONTO 
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Canadian  Plant 
Chicago  Bridge  &  Iron  Works, 


BRIDGEBURG, 
ONTARIO 


Our  Specialty  is  the  Design,  Manufacture  and  Election  of  ELEVATED 
STEEL  TANKS  for  Municipal,  Railroad  and  Factory  Service. 

We  also  design,  manufacture  and  construct  Oil  Tanks,  Coaling  Sta- 
tions,   Bridges,   Turntables,   Building  and    Structural  Material. 

WRITE  TO-DAY  FOR  CANADIAN  ILLUSTRATED  CATALOGUE  NO.  IS 


Built  forC.P.R.  Montreal 


Bridgeburg,  Ont  ,  130  Janet  St. 
OFFICES  :    Chicaeo.  111.,  1360  W.  105th  St. 
New  York,  30  Church  St. 


Bridgeburg,  Ont. 
SHOPS  :    Chicago,  III. 

Greenville,  Pa. 


fe 


"As  Strong  as  the  Pipe" 

Interlock  Welded  Necks 

Will  elirrt'nare  two-thirds  of  your  joint  trouble. 
How?  By  eliminating  two-thirds  of  your  joints 
wiih  their  bolts,  gaskets  and  liability  to  leak. 
An  Interlock  Neck  is  mu.h  lighter  than  a  cast 
iron  or  steel  titling,  although  ''as  strong  as  the 
pipe." 

We  design  and  execute  complete  piping 
contracts. 

PITTSBURGH  VALVE, 
FOUNDRY  &  CONSTRUCTION  CO. 
PITTSBURGH,  PA. 

ATWOOD  "WOOD 

ENGINEERS    FOUNDERS  MACHINISTS 

Represented    by  W.  M.  Campbell,  25  Howlnnd  Ave..  Toronto.  Ont. 


ORNAMENTAL  - 

^  JROft  WORK 

JfclRE  CLOTH  V; 
WIRE  GOODS 

Concrete  Bonding 

Elevator 
Overhead  (iuards 

Enqulrlc*  jnllcllcd. 

*N/\I)A     WIKK    0  IRON 

(;')t)l)S  CO.,  Mint  Hon 


Water  Purification 
RANSOME 

Drifting  Sand  Filters 

THIS  system  has  been  accepted  b\ 
the  City  of  Toronto  after  a  thor- 
ough test,  and  a  plant  having  a 
daily  capacity  of  60  million  imperial 
gallons  is  now  under  construction.  The 
filters  can  be  installed  in  either  the 
gravity  or  pressure  systems. 

Designs  and  estimates  furnished  on  ap- 
plication. 

John  verMehr  Engineering  Co. 

Limited 

154  S  imcoe  Street,  Toronto 


Continuous  and  Machine  Banded  Wood  Stave 

WATER  PIPE 

Reservoir  Tanks  for  city  and  town  Water  Systems,  Fire 
Protection,  Power  Plants.  Hydraulic  Mining,  Irrigation, 
etc.    One  half  the  i<»t  ol  lion  Pipe    and  hetter. 

Pacific  Coast  Pipe  Co.,  Limited 

P.  O.  Bo*  563        Vancouver,  B.  C. 

Office  and  Factory,  Granville  St.,  near  HiU"  Bridge 

Write  tor  Cntatoiiur 

Pall  Particulars  and  Estimates  furnished 


r H E    CON  T K  A  C T  RECORD 


Neptune  Meter  Co. 

Manufacturers  of  the  well-known 


TRIDENT 

Frost-Proof 
Water 
Meters 

Write  for  Catalogue 


Main  Office  90  West  Street 

New  York  City 


Stair  at  Provincial  Museum,  Toronto. 


Thi9  is  a  good  example  of  Meadows'  stair  work. 
Our  plant  is  complete  for  the  successful  manufac- 
ture of  this  particular  class  of  work.  Specifica- 
tions can  be  followed  or  we  will  submit  designs. 
Careful  attention  to  details  and  thorough  work- 
manship have  made  Meadows'  stair  work  popular. 

QUOTATIONS  FURNISHED. 

™<  GEO.  B.  MEADOWS 

Toronto  Wire,  Iron  and  Brass  Works  Co.,  Limited 
Meadows  Block,  Wellington  St.  W. 
TORONTO,  ONT. 


INDUSTRIAL  LOCOMOTIVES 


The  designs  of  our  small  locomotives 
are  the  result  of  wide  experience. 

All  details  are  accurately  finished  to 
standard  gauges  and  are  absolutely  inter- 
changeable on  all  locomotives  of  the 
same  class  and  size. 

This  cuts  out  long  delays  when  parts 
wear  out,  as  parts  liable  to  wear  "can  be 
kept  on  hand  or  shipped  promptly  from 
our  works. 

MONTREAL  LOCOMOTIVE  WORKS,  LIMITED 

DOMINION  EXPRESS  BUILDING.  MONTREAL,  CANADA 


PURE  WATER 

It  is  easy  to  obtain  with  our  plants 
and  apparatus 

We  design  and  contract  for  com- 
plete municipal  filtration  plants 
of  any  capacity. 

We  supply  and  install  apparatus 
for  sterilizing  water  supplies  by 
the  application  of  calcium  hy- 
pochlorite. 

Literature,  Sketches,  Estimates  and  Recom- 
mendations Supplied  on  Request 

American  Water  Softener  Co. 

1001  Chestnut  St.,  PHILADELPHIA,  Pa. 

We  have  no  affiliations  or  working  acquirements  with  any 
of  our  competitors. 
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Sand,  Gravel  and  Crushed  Stone 

Lime  Fire  Clay 

Cement  Fire  Brick 

Plaster  Sewer  Pipe 

Hair  Weeping  Tile 

Building  Stone 
Our  prices  are  right  and  our  service  good. 

Britnell  &  Co.,  Limited 

C.P.R.  Crossing,  Yonge  St.,  North  Toronto 


Phones,   Office  North 


mi 


Evenings,  North  aio7 


SEWERS 

Constructed  from 

Reinforced  Concrete  Pipe 

may  be  well  and  economically 
built  in  winter  months  with 
unskilled  labor,  when  first 
quality  mature  pipe  is  pro- 
curable. 

We  have  it  in  sizes  up  to  48 

"Iietter  good  pipe  at  a  fair 
price  than  poor  pipe 
at  any  price. " 

Illustration    A  line  of  42  in.  pipe  In  a  trench  ready  for  hack-filling. 

Dominion  Concrete  Co. 

Limited 

KEMPTVILLE        -  ONTARIO 


Let  us  quote  you  on 

"DeLAVAL"  Turbine  or  Motor  Driven 

Pumps,  etc. 
"FULTON"  Stokers. 

"WEBER"  Reinforced  Concrete  Chimneys. 
''DECARIE"  Garbage  Incinerators. 
Sewage  Disposal  Apparatus 

E.  LAURIE  COMPANY 

243  Bleury  Street,  Montreal 


BITUNAMEL 

l  iimh  passed  for  waterproofing  inundations  and  pre\en! 
ing  rust  and  corrosion  on  exposed  iron 
.ind  metal  work. 

WRITE  FOR  SAMPLE 

The  Ault  &  Wiborg  Co.  of  Canada 
Ltd.,  Varnish  Works 


Montrcnl 


TORONTO 


Winnipeg 


Vault  Doors 
and  Safes 

J.  &  J.  Taylor 

Toronto  Safe  Works- 

Established  1855  TORONTO 

'   Ih-anehe m  !  Vancouver  anil  Wtnii»|»i>u 
':tfctfitnwl 
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Canada  Wire  &  Cable  Co.,  Limited 

Head  Office  and  Works,  TORONTO 

Bare  and  Insulated  Electrical  Wires 

for  all  purposes. 
Electric  Railway  Trolley  Wire  and 

Feeder  Cable. 

Sales  otHevs  nml  Unincli  Warehouses: 
401  Lake  of  the  Woods  Building,  MONTREAL. 
ISO  Princess  Street.  WINNIPEG. 

Macdonald  Marpole  Co..  Ltd.,  487  Seymour  St..  VANCOUVER. 
Canada  West  Electric.  Ltd..  REGINA  and  EDMONTON. 
Northwestern   Engineering   &   Construction   Company,  Limited, 
CALGARY. 

Prompt  shipments  from  Factory  or  nearest  warehouse. 


ROCALITE 

The  Ready  Mixed 

Hard  Wall  Plaster 


Manufactured  by 


Alex.  Bremner 


100  Bleury  Street 


Limited 


MONTREAL 


SAFETY 


FIRST 


FOR  CONDUIT 


Xceladuct  -  Orpenite 

Galvanized  Conduit  made  of  Easy  Bend-  Enamel  Conduit  made  of  Easy  Bending 

ing  Spellarized  Steel  Tube.     It  is  doubly    Spellarized    Steel    Tube.      It    is  protected 

protected  against  rust  by  COPPER-PLAT-  *.  1.  ■  r         ■  T  i 

'  N-  ■       .    .  .        J  against  rust  by  coatings  or  special  enamel 

INU  and  zinc  coating.  rr       11  • 

Clean  threads  and  smooth  enamelled  not  affected  by  climatic  or  temperature  con- 
interior  allows  rapid  fishing.  ditions.     Smooth  interior  and  clean  threads. 

Let  us  submit  prices  and  particulars. 

Orpen  Conduit  Company,  Limited 

TORONTO,  ONT.  MONTREAL,  QUE. 


EXEMPLAR  OF  QUALITY 
DUMBWAITERS 

For  simplicity,  durability  and  quick  service 
Chel  sea  Dumbwaiters  are  without  a  rival. 

Catalogue  and  prices  will  he  supplied  by  our  Canadian  Agents. 

Chelsea  Elevator  Co.,      New  York 

-AGENTS— 

Hardware  Co.  of  Toronto,  Limited 

26  ADELAIDE  ST.  VV. 


A  ¥  ¥   O   New  and  Relaying 

J_-rfO  Switches,  Turntables,  Etc. 

Carried  in  Stock 

Locomotives  and  Cars 
Jno.  J.  Gartshore,  Toronto 
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Up  UNIVERSAL  CLAMPS 

to  convert   any  round   rod  into   a  bolt 

Long  bolts — removable  bolts  —  bolts  extending  through  timber  and 
poured  concrete — these  are  best  for  form  work. 

The  Universal  Form  Clamp  converts  round  rods  of  any  size  into 
threaded  bolts  with  removable  heads  and  adjustable  nuts. 

Fig.  1 ,  in  the  column  at  the  left,  shows  the  clamp. 

Fig.  2,  shows  the  cross-section  of  the  clamp,  with  the  oval  hole. 

Fig.  3,  is  a  longitudinal  section,  showing  the  clamp  secured  on  the  rod  by  the  upset  shoulder  and  the  screw. 
In  operation,  rods  are  passed  through  holes  in  forms.    On  one  end  of  each  rod  a  clamp  is  placed  and 
screwed  down. 

Fig.  4,  shows  the  tightening  wrench  which  is  slipped  over  the  opposite  end  of  the  rod,  after  another  clamp 
has  been  put  in  place.  The  wrench  locks  to  the  rod  with  the  cam  (A).  Turning  the  handle  (B)  slides  the 
loose  clamp  along  the  rod,  against  the  form  until  the  adjustment  is  exact.  Then  the  clamp  screws  tightened 
actually  making  a  kink  in  the  rod.  When  the  wrench  is  removed,  you  have  a  long  bolt  securely  holding  forms 
together.    The  rod  will  break  before  the  clamp  will  come  off  either  end. 

Fig.  5,  shows  the  rod-puller  used  in  withdrawing  rods  when  forms  are  wrecked.    The  clamps  are 
loosened  and  the  rods  are  easily  removed. 

One  Clamp  for  walls,  columns  and  soffits  ^^[£i^y^^'SSS; 


tion.  With  these  low  cost  cast  iron  clamps 
and  various  lengths  of  steel  rods,  forms  may  be  held  rigidly  in  place  during  the  entire  process  of 
building. 

Write  for  circulars  and.prices.    We'll  send  a  sample  clamp  for  10c.  to  pay  postage  and  packing. 

Universal  Form  Clamp  Co.  S^**** 

Sole  Representatives  for  Ontario  and  Eastern  Canada :  ^O-  \ 

Railway    Contractors    Supply  Company 

504  Standard  Bank  Bldg.,  Toronto 

Montreal  representatives— Ramsey  &  Kelly,  511  Quebec  Bank  BIdg. 


For  Surface 

Treatment  of 
Roads  the 

TAROADS 

patent  Machines  are 
far  in  advance  of  any 
oilier  Tar  Spraying 
apparatus  on  the  mar- 
ket for 

Efficiency 

am  I 

Expedition 

(penetration  assured.) 
I  hcv  arc  capable  of 
DOUBI  E  the  out- 
put of  nil  oilier  ma- 
chines. 

Write  for  illustrated 
folders. 

K  KQl  r/ffg  v 
.  SOLtCtTBD 


Ctbltii 

TAROADS  LONDON 


TAROADS   SYNDICATE,  LTD. 


9  VICTORIA  STREET 
WESTMINSTER,  London.  k„u- 


JO 
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Contractors  who  have  a 
reputation  for  classy 
work,  are  the  biggest 
users  and  the  greatest 
praisers  of 


BRICK" 

(TRADE  MARK  RE6. U.S. PATENT  OFFICE) 

the  Standard  Red  Brick 
of  North  America. 

Everywhere  the  demand 
grows  in  spite-  of  distance  and 
freight  rates. 

The  people  who  want  class 
and  can  afford  it,  will  have  it. 
Are  you  getting  the  profit  and 
prestige  of  handling  this  best 
of  red  bricks? 

"BRADFORD  REDS"— 

our  smooth  brick,  for  facing 
public  buildings,  and  fine 
residences.  Also  superior  for 
fire-places. 

"Bradford  Ruffs  "  the  trade 
name  for  our  rough-textured 
brick. 

The  Bradford  Pressed  Brick  Co. 

"The  Red  Brick  People" 

BRADFORD,  PA. 

We  also  make  fire-proofing  Hollow 
Brick  and  Hollow  Block. 


Keith 
Fans 


The  oppor- 
t  u  n  i  t  y  for 
greater  econ- 
omy and  effic- 
iency in  Heat- 
ing and  Ven- 
tilating is  em- 
phasized in  the 


Keith"  Fan. 


Com- 


parative tests  of  other  types  of  fans  have 
resulted  in  the  "Keith"  being  proclaimed 
the  most  efficient  and  economical  in  the 

Fan  World.         Write  for  our  New  Catalogue  No.  55. 

SHELDONS  LIMITED,  Gait.,  Ont. 

Toronto  Office :  609  Kent  Building 

AGENTS : 

Messrs.  ROSS  &  GREIG,  412  James  St.,  Montreal,  Que. 
Messrs.  WALKER'S  LTD.,  259-261  Stanley  St.,  Winnipeg,  Man. 
Messrs.  GORMAN,  CLANCEY  &  GRINDLEY,  LTD.,  Calgary 

and  Edmonton.  Alta. 
Messrs.  ROBERT  HAMILTON  &  CO.,  LTD.,  Bank  of  Ottawa 
Bldg.,  Vancouver,  B.  C. 


J\  evidence  of  Kal/h  Peters,  Esq.,  President,  l~on<  Island  R.R, 
Ay  mar  Embury  //.,  Architect,  A  ew  York. 

Shingles  stained  with  Cabot's  Shingle  Stains,  stjicco  stained  with  Cabot's 
Waterproof  Cejnent  Stains,  and  lined  with  Cabot's  Quilt,  for  warmth. 

CABOT'S  CREOSOTE  SHINGLE  STAINS 

The  Standard  Stains  for  Shingles,  Siding  or  Trimmings.  The 
first  shingle-stain  ever  made  and  quality  guaranteed  by  thirty 
years'  use.  Made  of  the  strongest  and  finest  colors,  ground  in  pure 
linseed  oil,  and  Creosote,  "the  best  wood  preservative  known," 
No  cheapeners,  no  adulterations,  no  kerosene  or  benzine. 

CABOT'S  "QUILT" 

The  warmest  lining.  Heatproof.  Cold-proof.  Sound-proof. 
Uninflammable,  non-decaying,  vermin-proof.  Insulates  cold-storage 
and  ice  houses,  and  all  other  buildings.  Deadens  sound  in  floors 
and  partitions. 

Cabot's  Waterproof  Cement  and  Brick  Stains 
For  waterproofing  and  tinting  stucco  and  similar  cement  sur- 
faces, and  for  freshening,  restoiing  and  waterproofing  bricks. 
Cabot's  Conservo  Wood  Preservative 
For  preserving  ties,  poles,  planking  and  all  other  lumber. 

Cabot's  Plasterbond  Damp-proofing 
For  direct  plastering  on  brick  or  concrete  without  studding  or 
lathing.     Forms  a  perfect  permanent  and  impervious  bond. 

Cabot's  Mortar  Colors 
Strongest,   finest   and   most  lasting. 
Send  for  Samples  and  Prices. 

SAMUEL  CABOT,  Inc.,  Mfg.  Chemists,  Boston, Mass. 

Canadian  Agents: 
A.  Muirhead  Co.,  Toronto.  Seymour  &  Co.,  Montreal. 

Henry  Darling,  Vancouver.  Can.  Equipment  &  Supply  Co., 

Saskatchewan  Supply  Co..  Sask-  Calgarv    and  Edmonton 

atoon.  F.  A.  Gillis  &  Company,  Halifax 

Braid  &  McCurdy,  Winnipeg.  and  Sydney. 
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The 


HAMILTON  BRIDGE  WORKS  Co 


HAMILTON,  CANADA 


Limited 


STEEL  BRIDGES 


FOR  STEAM  RAILWAYS, 

ELECTRIC  RAILWAYS 

HIGHWAYS.   ETC.,  ETC. 


FOR  FACTORIES,  OFFICES,  WAREHOUSES 
POWER  STATIONS,  MILL  BUILDINGS 
OR  ANY  OTHER  PURPOSES 


AND  BUILDINGS 


ANNUAL  CAPACITY  36,000  TONS,  Shop  "A"  18,000  Tons,  Shop  "B"  6,000  Tons,  Shop  "C"  12,000  Tons 

STEEL  BRIDGES  AND  BUILDINGS 


World's 
Largest 
Chimney 

Radial  Brick  chim- 
neys are  the  only 
type  that  will  not 
deteriorate  from  the 
effects  of  gases  and 
erosion, 

HEINICKE 
CHIMNEYS 

will  be  found  proving 
their  superiority  to 
over  4,000  users  in 
every  part  of  the 
country.  The  day 
of  common  brick  and 
metal  stacks  is  gone 
— if  you  are  Imilding 
a  chimney  make  it  a 
HEINICKE 

Write  for  catalogue 

H.  R.  HEINICKE,  INC.   New  York,  U.  S.  A. 

Representatives  for  Canada: 
Dartnell   Ltd.,  Montreal,  Quo. 


460  feet  z  8  feet  2  in. 


m 


•A  ■ 


RED  PRESSED  BRICK 
RED  WIRE-CUT  BRICK 
RED  RUFFESTRY  BRICK 
FLASHED  PRESSED  BRICK 
FUSED  PRESSED  BRICK 

We  guarantee  prompt  shipment 
and  satisfactory  delivery. 

Our  bricks  are  good  and  our  prices 
right— write  us  for  quotations 


Russell  Shale  Bricks.  Ltd. 

RUSSELL,  ONT. 


Hi. 


•a»t«v|; 


A  Scientific  Pavement 

muit  be 

Durable  and  Non-Abrasive. 
Non-Absorbent  and  nearly  Noise  less. 
Unaffected  by  extremes  of  Temperature 

Sightly  and  Sanitary. 
Easily  Repaired  and  easily  ("leaned. 

I  licM-Iroiuiti  ini-iil*  .in  met ■  In 

Asphalt  Block  Pavements 


3/o*A 

A  '  Ate-  »* 


Semi  for  DrMrrlptlvc  LMmtl 


The  Ontario  Asphalt  Block  Company,  Limited 


Windsor,  Ont, 
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HOIST  Repairs       fONTR  A  fTOR?  f        BOILER  Repairs 
CAR  Repairs  1  1  •       GENERAL  Repairs 

Get  Your 

REPAIRING  -  DONE  -  NOW 

L:\rge   Stock    Finished   Parts       Large   Assortment   Patterns       Prompt    Set  vice 

Standard  Hoisting  Engines  and  Derrick  Irons— In  Stock 

Steel  Work  of  All  Kinds 

Let  us  Quote  on  Your  Requirements  —  All  Work  Guaranteed — Prices  Moderate 

MARSH  and  HENTHORN  Limited    -    Belleville,  Ontario 


Standard  White  Lime  Co. 

The  largest  producers  in  Ontario  of 

High  Calcium  Lime  Stone 

We  also  manufacture 

Hydrated  Lime,  Magnesium  and 
High  Calcium  Bulk  Limes 

Works  at 
Guelph,  Beachville  and  St.  Marys 

Office  at 

GUELPH,  ONTARIO 


Water  Supply 

from 

Deep  Wells 

is  obtained  at  a  mini- 
mum cost  by  use  of  our 
deep  well  pumps. 


Write  for 
Bulletin  *6 
explaining 
the  use  ot 
Cook's 
Patent 
Brass  Tube 
Well 
Strainer 


A.  D.  COOK 

Lawrenceburg,  Indiana,  U.  S.  A. 

Manufacturer  of  a  Complete  line  of  DEEP  WELL 
SUPPLIES  including  Steam,  Belt  and  Motor  Driven 
DEEP  WELL  PUMPS,  Wind-mill  and  Hand  Pumps, 
Working  Barrels  and  Valves,  Pump  Rods  and  Pump 
Rod  Joints,  Drill  Rods  and  Drill  Rod  Joints,  Drilling 
and  Well  Tools. 

Catalogue  Mailed  Upon  Request 


Made  In  any  length  or  width  in  multiples  of  4-ft.  by 
S-ft.  or  12-ft.  deep. 


Patent  Pressed    Steel  Tanks 

are  built  up  of  plates  4  ft.  square  by  5/16th  in.  thick.  There 
are  only  three  types  of  plates  and  all  are  interchangeable. 
Easily  erected  by  unskilled  labor. 


LIGHT    STRONG  CHEAP 
UNBREAKABLE. 


IMMEDIATE  DELIVERY 
FROM  STOCK. 


STEEL  PIPES    Welded  or  Riveted 

of  any  diameter  over  12  inches  and  having  any 
desired  type  of  joint. 

Thomas  Pigg'ott  &  Co.,  Ltd. 

BIRMINGHAM 

Cable  Address  "ATLAS  BIRMINGHAM" 
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Structural  Steel  Work  of  Every  Description 


Toronto  Plant 


Fabricated  and  Erected  by 

Toronto  Structural 
Steel  Company,  L  imited 

Annual  Capacity    20,000  Tons 

Ask  for  list  of  material  on 
hand  for  immediate  delivery 

Sales  Offices-Atlantic  Ave.,  TORONTO 

—  Works  at  — 
TORONTO.  ONT.  WESTON,  ONT. 


Weston  Plant 


STRUCTURAL  STEEL 
FOR  QUICK  DELIVERY 

We  carry  in  stock  at  Montreal,  8,000  tons  of  Structural 
Shapes  and  are  in  a  position  to  make  quick  ship- 
ment of  either  plain  or  riveted  material  for 

Bridges,  Roof  Trusses,  Columns,  Girders, 
Beams,    Towers   and   Tanks,  Penstock. 

Estimates  furnished  promptly,  Capacity  18,000 Tons  Annually. 

Structural  Steel  Co.,  Ltd. 

Main  Office  and  Works,  Montreal 


VANCOUVER  WOOD  PIPE 

&  TANK  CO.,  LTD. 

(Formerly  Municipal  Construction  Co.,  Ltd.) 

■■■■  : 

■  Contractors  for  Waterworks  Construction, 
Manufacturers  of  Wire- Wound  Wood  Pipe,  Continuous  Stave 
Pipe,  Tanks,  Silos,  Steam  Casing. 

See  our  new  patented  Wood  Pipe  Coupling    Positively  I.KAK  PROOF. 


319  Pender  St. 


VANCOUVER,  B.C. 


Sales  Offices 

Welland  -  Ontario 

Cobalt  -  Ontario 

7  Bank  Street  Chambers 

Ottawa 
417  New  Birks  Building 
Montreal 


Bz:Lci:z:u  standard  steel 

AlwaysinStock    CONSTRUCTION  CO. 


Reinforcing  Bar. 

"SelfSenterinp;" 

Corrugated 
Sheeting 

Send  for  Stock  List 


LIMITED 
WELLAND       -  CANADA 

M AN  1" FACT l" UK KS  AND  ERECTORS 

Steel  Buildings  and  Bridges 


ARE  YOU  GOING  TO  BUILD? 

Before  erecting  your  new  building  you  should 
consider  the  possibilities  and  many  advantages 
to  be  gained  by  the  use  of 

"AMERICAN"  Enameled  Brick 

Write  for  catalogue,  also  samples,  miniature  or 
full  size. 

AMERICAN  ENAMELED  BRICK  &  TILE  COMPANY 

1182   Broadway,    New  York. 


Jamks  Thomson,  President. 


U.  Allan,  Vice-Preiidtnt . 


Jamb*  A.  Thomson,  Secretary. 


the  GARTSHORE-THOMSON  PIPE  &  FOUNDRY  CO. 


LIMITED 


Manufacturer! 


Flexible  and  Flange  I>ipe< 
Special  Castings  and  all  kinds 
of  Waterworks  Supplies. 


3  inchea  to  6o  inches  diameter 

for  Water,  Gas,  Culvert  and  Sewer 
HAMILTON.  ONT. 
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Civil 

Electrical 
Mec  hanical 


Directory  of  Engineers 


Contractors 

Special 

Interests 


Chipman  &  Power 

Civil  Engineers 

TORONTO  WINNIPEG 

Willif  Chipman      O'a    H  Power 


BOWMAN  &  CONNOR 

Municipal  &  Structural  Engineers 
HAVE  REMOVED  TO 

16  King  St.  W.,  Toronto 


R.  S.  &  W.  S.  LEA 

Consulting  Engineers 

Water  Supply  and  Purification,  Sewerage  and 
Sewage  Disposal.  Water  Power  Development. 
Tel.  Long  Distance  Uptown  6710-41 
New  Birks  Building,  MONTREAL 


H.  Grattan  Tyrrell,  c.e. 

Consulting  Engineer,  Chicago,  111. 

Denaner  and  Engineer  for  Bridget.  Build- 
ing Frames  and  Other  Structures. 
Industrial  Plants  Designed,  Improvtd  and 
Remodeled.    Report*  and  Appraisals. 
Special  Attention  to  the  Selection  of 
Economic  Types, 

Author  of  History  of  Bridpe  Engineering 
Artistic  Bridge  Design  ;  Concrete  Bridges 
and  Culverts;  Moveable  Bridges  and  Dams: 
Mill  Building  Construction  (1900);  Mill 
Buildings  (1910);  Engineering  of  Shops  and 
Factories. 

Member  of  The  Western  Society  of  Engin- 
eer*: The  Society  for  the  Promotion  of 
Engineering  Education, Etc.,  Etc. 


E.G.M.  CAPE  &  CO. 

LIMITED 
Engineers  and  Contractors 

General  Building  Construction 

Montreal,  P.  Q.  St.  John,  N.B. 


Power  &  Son, 

Architects  and  Building  Surveyors 

Merchants  Bank  Chambers, 

Kingston,  Canada 


The  John  Gait 
Engineering  Co.  Ltd. 

Consulting,  Civil  and 
Sanitary  Engineers 

General  Municipal  Engineering 


Specialties 


Waterworks,  Sewerage 
and  Electric  Lighting 

Winnipeg    Calgary  Vancouver 


■{ 


John  Haddin 


E.  L.  Miles 


Telephone  Main  2734 

S.  W.  HAMILTON,  B.Sc,  McGill 

Consulting  Engineer  &  Gen.  Contractor 

Reinforced  Concrete,  Water  Works,  Sewers 
Water  Powers,  Structural  Steel,  Bridges, 
Buildings,  &c,  &c. 
226  Coristine  Bldg.  MONTREAL 


Robert  W.  Hunt, 
President 
Trios.  C.  Irving,  Jr. 
Vice-Pres. 


Jas.   W.  Moffat, 
Secretary 
Chas.  C.  Whittier, 
Treas.  &  Man. 


Robert  W.  Hunt  &  Co. 

Limited 

Bureau  of  Inspection 
Tests  and  Consultation 

Head  Office  and  Laboratories 
905   McGill   Bldg.      -       Montreal,  Que. 
Brandies 

Traders    Bank    Building,    Toronto,  Ont. 

Standard  Bank  Building,  Vancouver 

Norfolk  House,  Laurence  Pountney  Hill, 
London,  E.C. 


Contracting  Engineers 
300  Read  Bldg.  MONTREAL 

Specialists  in  Underground  Piping 

Underground  Conduit  Construction 


REID  &  BROWN 

Manufacturers  of 
GARBAGE  AND  REFUSE  INCINERATORS 
Steel    Beams,    Channels,  Angles, 
Plates,  Column  Sections,  etc., 
Always  in  Stock 

Phone  Office    and  Works: 

Main   004-905         62   Esplanade   E.,  Toronto. 


Anglins  Limited 

GENERAL  CONTRACTORS 


65  Victoria  St. 
MONTREAL 


507  Lumsden  Bldg. 
TORONTO 


GEO.  K.  McDOUGALL 

Consulting  Engineer 

Electric  and  hydraulic  power  stations,  high 
voltage  transmission  lines,  industrial  electrical 
installations,  reports,  specifications,  tests,  etc. 


POWER  BLDG. 


MONTREAL 


H.B.  Pullar,  Assoc.  Am.  Soc.  C.E. 
T.C.  Ford,  Cb.  E.,  A.  M. 

H.  B.  PULLAR  CO. 

ENGINEERING  CHEMISTS 

Pavements,  Roads,  Waterproofings,  Floors, 
Sidewalks,  Tars,  Asphalts,  Bitumens,  Oils, 
Paints,  Bituminous  Specialties. 
A  new  plan  for  Efficient  Road  and  Paving  Inspection 
378  Woodward  Ave.,  DETROIT,  MICH. 


STEEL  &  RADIATION  LIMITED 

Products   all   Made   in  Canada 


Toronto, 
Ont. 


fenestra, 


Steelcrete 

Concrete 

Reinforcing 


Steelcrete 

Metal 

Lath 


Montreal, 
Que. 


Steelcrete 

Steel 

Lockers 


Get  Our  Prices  On 

"  TAMCO  "  Crushed  Stone 
in  all  s  zes,  for  all  purposes. 
'*  Roman "    building  stone. 
Milton"  pressed  bricks. 

T.  A.  MORRISON  &  CO. 
204  St.  James  Street 
Tel.  Main  3300  Montreal 


T|j^3.C0PrRICMT5&JTn[ajS 


STANLEY  LIGIiTFOOT 

REG' D  PATENT  SOLICITOR  AND  ATTORNEY 

LUMSDEN  BLDG.^'yONGE:"  )  TORONTO. 
NEW  BOOKLET  OF  COMPLETE  INFORMATION  FREE 

MENTION  THIS   »  A  »  C  9  I  M.  3713 


H.  J.  Griswold 


B.  W.  Seton 


Dominion  Engineering 
&  Inspection  Co. 

Inspecting  and  Consulting  Engineers 
Head  Office  and  Laboratories 
318  Lagauchetiere  St.  West, 
MONTREAL 

Toronto  Branch,  24  Adelaide  St.  E. 

Cement  Testing  and  Reinforced 
Concrete  Inspection. 

Mill,  Shop  and  Field 
Inspection  of  Steel  Structures  and 
Bridges. 

Tests  and  Inspection 
of  Iron  and  Steel  Pipe  etc. 
Expert  Examinations  &  Reports. 

Represented  at  New   York,  Pittsburgh, 
and  Chicago  ;  Glasgow,  London, 
Liege  and  Essen. 
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THE 

19  15 

CHAIN  BELT  PAVER 

"The  MIXER  with  the  BULGE" 

INCREASES  ITS  LEAD 

by  reason  of  the  following  improvements: 

(1)  Increased  Capacity. 

(2)  Self-releasing  Clutches  on  Power  Loader 
and  Boom  Hoist  Mechanism  which  Automatically  set 
Brakes. 

(3)  Control,  from  operating  platform  of 
opening  and  closing  of  Bucket  at  any  position  along 
delivery  boom. 

(4)  Power  Hoist  for  lifting  delivery  boom. 

REMEMBER— The  Chain  Belt  Paver  is  absolutely 
a  one-man-operated  machine. 

SEND  AT  ONCE  FOR  CATALOGUE 
AND  INFORMATION  TO 

MILLS  BROTHERS 

215  Ryrie  Building,  TORONTO 

All  kinds  of  Contractors'  Equipment 


The  Maritime  Bridge 

Company,  Limited 


Successor*  to 


Wm.  P.  McNeil  &  Company,  Limited 


Manufacturers  of 


Bridges    Steel  Buildings 
Roof  Trusses  Turntables 
Towers    Girders  and 
Structural  Steel  Work 

of  all  kinds 

Estimates  Furnished  Promptly 
Large  Tonnage  of  Plates,  Shapes  and  Bars  in  Stock 

Office  and  Plant,    NeW  GlaSgOW,  N.  S. 


T 


he  Canadian  Bridge 

Company,  Limited 


WALKER VI LLE,  ONTARIO 


Manufacturers  of 


Steel  Buildings 
Roof  Trusses 

Railway  *nd  Highway 
Bridges 


Locomotive  Turn  Tables  and  Structural  Steel  and 
Iron  Work  of  all  descriptions. 
Estimates  furnished  on 
application. 


McGregor  &  Mclntyre 

Limited 

Toronto,  Canada 


OUR  NEW  OFFICE  AND   WORKS  i    11 39  SHAW  ST  REET 
Main  Structural  Shop:    130  ft.  x  400  ft 

Area  of  Ground*  :    Ten  Acres 

Capacity  :    18,000  Tom  Annually 

We  build  and  erect  all  kinds  of  Structural  Steel  Work 
Roof  Trusses,  Bank  and  Office  Railings,  Stair 
Work,  Llevator  Grilles,  Fire  Escapes,  etc. 

Over  5.000  Tons  in  Stock  of 

Beams.    Column  Sections,  Angles,  lees.   Plates.  Bars. 
Checkered  Floor  Plates,  etc. 

TELEPHONES ■ 
Office  and  Wotlii:  Hillcreat  1  «.  !  i  1  ».  I  S  it.  1  a 
Private  ev change  connecting  all  department*. 
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BUFFALO 


FANS 

Did  you  ever  stop  to  consider  that  there 
is  as  much  difference  between  fans  as  be- 
tween people?  THE  BUFFALO  "CON- 
OIDAL"  FAN  HAS  AN  INDIVIDUAL- 
ITY OF  ITS  OWN. 

The  various  features  of  the  conoidal  de- 
sign, including  the  cone  inlet,  the  shape  and 


angle  of  the  blades  at  heel  and  tip,  and  the 
conical  form  of  the  inner  and  outer  edges, 
insure  a  minimum  loss  by  shock,  the  least 
noise  in  operation,  and  the  highest  efficiency 
obtainable  in  multivane  fans. 

All  sizes  for  all  conditions  down  to  the 
small  Baby  Conoidal  but  9-in.  high  for  gen- 
eral ventilating  purposes. 

Every  fan  user  should  have  a  copy  of  our 
Catalog  No.  199-12. 

CANADIAN  BUFFALO  FORGE  CO. 

BERLIN,  ONT.  Limited 

ST.  JOHN.  MONTREAL,  TORONTO,  WINNIPEG,  VANCOUVER. 


'I 


L_ 


Warehouse 
Space  To  Let 

5  Floors  of  This  New 
Building,  For  Office 
and  Warehouse  Use. 

Adelaide  St.  W.,  Toronto 

This  is  the  most  attractive 
warehouse  building"  in  the  city. 
The  exterior,  the  entrances,  the 
elevators,  etc.,  bear  all  the  ear- 
marks of  a  high  class  office 
building. 

Special  Features 

Centrally  located  at  Adelaide 

and  Charlotte  Streets. 
Light  on  four  sides 
Passenger  and  freight  elevator 
Vaults 

One  block  from  four  car  lines 
Floor  area,  6, 300  sq.  feet,  each 
floor. 

For  further  particulars  ask 

Hugh  C.  MacLean,  Limited 

347  Adelaide  St.  West,  Toronto 

Phone  Adelaide  2700 
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Contents  for  1914 


BIOGRAPHICAL  AND  PERSONAL 

Title  of  Article  Issue 

J.  G.  White  &  Company/  Ltd.,  London  and  New  York.    Jan.  7 

Mr.  H.  Talbot-Crosbie,  Yorkton,  Sask   Jan.  7 

Mr.  J.  M.  Butler,  Montreal   Feb.  IS 

Mr.  George  D.  Mackic,  Moose  Jaw    Mar.  25 

Mr.  E.  D.  Giay,  Toronto   Mar.  25 

Mr.  George  Smith,  Midland,  Ont   Apr.  15 

Mr.  W.  Hollingworth,  Hamilton,  Ont   May  20 

Mr.  L.  B.  Meriiam,  Winnipeg,  Man   June  3 

Mr.  R.  C.  Dancy,  Toronto,  Ont   June  3 

Mr.  Donald  A.  Andrus,  St.  Catharines,  Ont   June  11) 

Lt.-Col.  H.  N.  Kuttan,  Winnipeg,  Man   June  24 

Mr.  A.  J.  Latornell,  Edmonton,  Alta   June  24 

Mr.  F.  P.  Adams,  Chatham,  Ont   July  1 

Mr.  W.  Haitley  Patterson,  Victoria,  B.C   July  1 

Mr.  B.  J.  Arnold,  Chicago,  III   July  8 

Mr.  J.  W.  Evans,  Belleville,  Ont   July  8 

Prof.  E.  E.  Brydone-Jack,  Winnipeg,  Man   July  8 

Mr.  E.  A.  Richaidson  (President  Richardson  Builders, 

Limited),  Saskatoon,  Sask   July  S 

Mr.  (;.  T.  Clark  (Vice-President    Richardson  Builders, 

Limited),  Saskatoon,  Sask     July  8 

Mr.  I).  II.  Mapes  (Supt.  of  Building  Construction,  Can- 
adian Pacific  Railway),  Montreal   July  15 

Sir  Alexander  Binnie,  London,  Eng   July  15 

Mr.  J.  L.  Busfield,  Montreal,  Que   July  22 

Dean  Galbraith — Obituary   July  2!) 

Mr.  S.  M.  Brookfield,  Halifax,  N.S   Aug.  5 

Mr.  M.  J.  Ilaney,  Toronto,  Ont   Aug.  12 

Mr.  W.  W.  Pearsc--City  Architect  of  Toronto   Aug.  19 

Mr.  J.  B.  Carswell,  Toronto,  Ont   Sept.  2 

Mr.  A.  I).  Creer,  Vancouver,  B.C   Sept.  2 

Mr.  R.  W.  Brock,  Vancouver,  B.C   Sept.  2 

Mr.  John  W.  Doty,  Montreal,  Que   Sept.  10 

Dr.  W.  A.  Parks,  University  of  Toronto   Oct.  7 

Mr.  Colin  Maxwell,  Winnipeg,  Man   Oct.  14 

Mr.  E.  L.  Ilorwood,  Ottawa,  Ont   Oct.  28 

Lt.-Col.   C.   II.   Mitchell,  Toronto,  Ont   Oct.  28 

Mr.  J.  F.  Connolly,  Toionto,  Ont   Nov.  4 

Mr.  II.  S.  Van  Scoyoc,  Toronto,  Ont   Nov  11 

Mr.  Clifford  Older,  Springfield,  III   Dec.  23 


Rtlilding  the  Substructure  of  the  New  C.  P.  K.  Kil 
donan  Bridge  over  the  Red  River  

Erection   Features  of  the  Quebec  Bridge   

The  Beautifying  o(  Highway  Bridges  (by  II.  G.  Tyrrell) 

Replacing  a  Three-Span  Cantilever  Bridge  by  an  Inde- 
pendent Span  

Substructure  Work  for  the  Canadian  Pacific  Railway 
Bridge  at  Mud  Lake,  Ont  

Proposed  Second  Nariows  Bridge  at  Vancouver  

Suspension    liiidge  over   the   Koolcnay  River   

The  St.  Lawrence  River  Biidgc  of  the  C.  I'.  Railway.. 

Dclcteiioiis  Effect  of  Rust  in  Steel  Highway  Riidges 
(by  Clifford  Older)   

Substructntal   Bridge  Work  by  the   Pneumatic  Method. 

Rcinfoiccd  Concrete  Bridge  at  St.  Cathatines,  Ont.... 

Modci n   Highway    Biidgc  Construction   

Deck-Girder  Bridge  with  Girder  Lift  Span,  Kanihrop*, 
B.C.,  over   North   Thompson  River   

Weight  of  Crowds  on   Bridges  and  Ciandslauds   

Highway  Bascule  Biidges  of  the  City  of  Winnipeg 
(by  II.  A.  Mac  Kay)  

Specifications  for  Reinforced  Concrete  Highway  Bridget 

Progress  on  the  Quebec  Bridge  Construction   

gut-Anchored  Suspension   Bridge  at  Cologne   

C.  P.  R.  High- Level  liiidge  at  Edmonton  

How  Bridges  Expand  

Suspension   Bridge  at   New  Ila/letott,  B.C  

Constructional   Feature!  of  the  Georgia  liar  i  i»  Viaduct 

Permanent  Biidges  ami  Ihcir  Advantages  (bv  Daniel 
B.  Lutcn)    

Eight   Floors  for    Highway   Bridge*   f. 

The  Quebec  Bridge  Anchor  Arm  Spans  

Low  Level  Bridges  at  Edmonton  (by  It.   F.  Christie). 

Recent  Developments  in  Concrete  Arch  Bridges  in  Can- 
ada  (by   Frank  Barber)   

Practical  Considerations  in  Concrete  Arch  Design  (by 
E.  G.  Kaufmann)  


Page 

25 
26 
213 
:$74 

374 
4G9 

653 
729 
729 
760 
822 
823 
853 
853 
879 
SMI 

880 

881 

881 

914 
914 
944 
972 
1002 
1032 
1061 
1119 

1119 
1120 
1175 
1254 
12S1 
1332 
1333 

1309 

1390 
1560 


Jan. 

21 

«7 

Jan. 

21 

82 

Jan. 

28 

lis 

mi 

Jan. 

28 

105 

Feb, 

1  1 

161 

Feb. 

1  1 

1(18 

Mar. 

1 

201 

Mar. 

r 

2."l 

Mar. 

1 1 

287 

Mar. 

1 1 

3.12 

Mar. 

is 

318 

Mar. 

IS 

3211 

Mar. 

is 

880 

1 

380 

1 

.197 

Apr . 

N 

lis 

Apr. 

H 

121 

Apr. 

N 

430 

\p, 

te 

160 

u 

150 

17s 

■»<» 

489 

Apr. 

29 

512 

May 

0 

550 

May 

19 

590 

18 

020 

May 

20 

010 

Title  of  Article  Issue 

The  New  C.  N.  P.  Railway  Bridges  of  British  Columbia 

(by  John   Lyle  Harrington)    June  10 

Repairing  a  Settling  Bridge  Pier   June  10 

Moving  Loads  on  Bridges   June  17 

Interesting  Bridge  Woi  k  in  British  Columbia    July  15 

The  Fundamental  Principles  of  Aesthetic  Bridge  Design  July  15 

Don  Section,  Bloor -Lantorth  Viaduct,  Toronto   July  15 

The  Various  Types  of   Movable   Bridges    (by   W.  M. 

Wilson)  (Part  I.)  ;  \ug.  5 

(Part  II.)  \ug.  12 

Ultimate  Strength  of  Carbon-Steel  Models  of  Quebec 

Bridge  Members   Aug.  5 

Methods  Employed  on  the  Substructur  al  Work  of  the 

C.  P.  R.  Harrison  River  Bridge,  B.C   Sept.  16 

Rebuilding  the  Pitt  River  Bridge   Sept.  30 

Rebuilding  a  Bridge  Five  Hundred  Years  Old   Sept.  30 

Economy  of  Concrete  Br  idges  (by  Daniel  B.  Luten) . .  Sept.  30 

Canadian  Pacific  Deck-Plate  Girder  Spans   Oct.  14 

The  New  Hastings  Street  Viaduct  at  Vancouver   Oct.  21 

Quebec  Bridge  Anchor  Arm  Diagonal  and  Posts   .  .  .  Oct.  21 

Unprecedented  Trussed  Spans   Oct.  21 

Reinforced  Concrete  Design  for  Don  Section  of  Bloor 

Street  Viaduct,  Toronto   Oct.  2S 

('.  N.  R.  Bridge  Work  at  Calgary   Nov.  11 

Transcontinental  Railway  Company's  Air-Lift  Plant  at 

New  Quebec  Bridge   Nov.  11 

Suggested  Design  in  Reinforced  Concrete  for  the  Pro- 
posed Bloor  Street  Viaduct,  Toionto    Nov.  IS 

An  Expeditions  Bridge  Contract  in  British  Columbia.  Nov.  18 

A  Large  Trussed  Concrete  Bridge   Nov.  25 

The  Ontario  Street  High  Level   Bridge  at  St.  Cath- 
arines, Ont.  (by  Herbert  L.  Clark)   Dec.  2 

Floors  for  Steel  Highway  Bridges  (by  Clifford  Older).  Dec.  23 
Design,  Construction  and  Detailed  Costs  of  the  Riche- 
lieu River  Bridge,  Lacolle  Junction,  Que   Dec.  30 


IK  ILDING  CONSTRUCTION 

Explosives   and   Their   Use  in   Excavation   Work  for 

Buildings     Tan,  7 

tmperfeel  Plans  and  Specifications   "jan.  7 

Conduit  Work  iir  a  Fireproof  Building   Jan.  7 

Wind  Load  on  Buildings   Jan.  21 

Prevention  of  Dampness  in  Buildings  (by  Ceo.  Melson. 

F.  R.I.B.A.)    Ta„.  28 

(  orrcet   and    Incorrect    Methods   of    Factory  Lighting 

(by  G.  II.  Stickncy)    Ta„  28 

'1'en  Rules  to  Eliminate  Building  Failures   Feb.  is 

Freezing  Process  for  Foundations   Mar!  4 

Protective    Measures   in    Building   Construction    Mar!  is 

Water-Hammer  in  Steam  Pipes   Mar.  is 

Methods  Employed  in  Strengthening  an  Old  Factory 

Building   Apr.  1 

Rapid  Foundation  Work  \ny.  1 

Borrds  irt  Brickwork   Apr!  1 

A    Practical    Discussion    of    Waterproofing  Problems 

(by  L.  G.  Matter)   \pr<  ,s 

The    Modern    Type   of    Cement    Gun,   aird    Its  Work 

(by  Carl  Weber)  (Part  1.)    \.,r  •«) 

(Part  II.)  ,  May  ~i; 

A  Warehouse  with  Girdcrless  Concrete  Floors  \pr.  29 

Methods  and   Costs  of  Encasing  Steel   Structures  in 

Concrete   to    Prevent   Corrosion    Apr.  29 

Three  Types  of   Fireproof   Building   Construction  (by 

Tlroi.  M.  Goodrich)  \,,,.  ^9 

Novel  Type  ol  Foundations   Apr!  29 

Underpinning  Work-House  Adjacent  to  Tilting  Grain 

Elevator  at  Trcnscona   May  o 

Building  an  Eighty-five  foot  Chimney  irt  Seven  Days.  May  0 
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Road  Tesis.— Siege  Gun  Platforms. — Competitive  Ap- 
pointments ...    ...    ...    Nov.   11  1366 

The  Institution  of  Civil  Engineers. — Comments  on  Mr. 
Blythe's  Presidential  Address. — The  Unnecessary 
Decimal. — A  Superfluous  Damp  Course   Dec.      9  14S0 


ENGINEERING— GENERAL 

Increased  Efficiency  of  Hydraulic  Turbines   Jan.  28  94 

Proposed  Aeiial  Passenger  Cableway  across  the  Whirl- 
pool Rapids  below  Niagara  Falls   Feb.  11  1S1 

Reinforced  Concrete  Engineeis   Feb.  25  225 

Present  Status  of  Sun  Power   Feb.  25  226 

A  General  Review  of  Professional  and  Technical  Mat- 
ters Affecting  the  Interests  of  the  Engineer  ...  .  Mar.    4  255 

Requirements  and  Scope  of  the  Consulting  Engineer  in 

Waterworks  Piaclice   Mar.  11  299 

Concrete  in  Iriigation  Work  in  the  Okanagan  Valley, 

B.C       Mar.  25  350 

Is  Upward  Hydrostatic  Pressure  or  Low  Coefficient  of 

Friction   Responsible  for   Recent   Dam   Failures?..  Apr.  15  444 

Depreciation     in     Relation     to     Municipal  Works  (by 

R.  O.  Wynne  Roberts)  ...   May  13  601 

A   Retrospect  of   Municipal   Engineering    May  13  606 

Engineeiing  Activities  of  the   Department  of  Marine 

and  Fisheiies  (by  Lt.-Col.  Anderson)    May  13  612 

The  Requirements  of  the  Municipal  Engineer  (H.  N. 

Ruttan)  ...   June  17  769 

Engineeiing  Activities  of  the  City  of  Edmonton    ...  June  24  S02 

Constructional   Features  of  the  Salmon   River  Hydro- 

Elcctric  Development   July     8  862 

Hydraulic  Fill  Levees  on  the  Mississippi    July  29  9l>5 

Conscience  in  Municipal  Engineeiing  (by  Alfred  Wil- 
liamson)   Aug.  12  1017 

Collapse  of  a  Port  Arthur,  Ontario,  Wharf   Aug.  12  1023 

Efficient  Operation  of  Dynamite  (by  Chas.  E.  Anderson!  Aug.  12  1024 

An  Engineer's  Canoe   Aug.  12  1028 

Limitations  of  Commercial  Engineering   Aug.  26  lOf-5 

Applied  Geology  in  Municipal  Engineeiing  (by  Herbert 

Lackworth,  D.  Sc.  M.  Inst.  C.  E.)  ...   Sept.     2  1100 

Recent  Developments  in  the  Field  of  Municipal  En- 
gineeiing (by  F.  W.  W.  Doane)   Sept.  10  1160 

The  Design  and  Construction  of  the  Bassano  Dam  (by 

II.  B.  Mucklcston)   Sept.  10  1102 

The  Engineer  and  the  Contractor — Their  Relation  on  the 

Job  .   Sept.  23  1193 

Considerations  for  the  Designing  Engineer   Oct.  21  1307 

Feature!  of  the  Principal  Types  of  American  Wharf 

Design   ...   Nov.     4  1352 

County  and  Municipal  Engineering   Nov.  11  1367 

Pumping  Plants  on  Dyked  Lands  in  British  Columbia 

(by  W.  P.  Dryer)   Nov.  11  13S3 

Injection  of  Cement  Grout  into  Water-Bearing  Fissures 

(by  Francis  Donaldson)   Nov.  11  1385 

The  Functions  of  the  Municipal  Engineer   Nov.  18  1402 

Faulta  of  Engineers  from  the  Contractor*!  Viewpoint..  Dec.     2  1472 

Uses  of  the  Hydiaulic  Mining  Cartridge   Dec.      2  1460 

Developments  in  Pumping  Machinery  (by  Win.  Perry),  Deo.  16  1524 

Publicity  for  Engineering  Work   Dec.  23  1688 
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Refuse  Disposal  Practice  in  Canadian  and  United  States 

M  I 

Systematic  Refuse  Pisposnl  for  Small  Cities  mid  Towns 

(by  S.  A.  Greeley)   Apr.  15  157 

Modem  Refuse  Disposal  Practice  at  Halifax,  X.S   June  17  773 

Design,  Test  and  Cost  Dntn  on  New  Municipal  Refuse 

incinerator  nt  Region   July  22  031 

Gat  bngr  Collection  and  Disposal  at  Vancouver   Aug.  5  1002 

Profitable  Conversion  ol  city  Garbage   Aug.  12  1008 

tiail'ilge  Incinerator!  mid   DcatTUCtOri  (by  Sterling  11. 

Refuse  Destruction-  The  Evolution  of  Efficient  iivA 
Economical  Method!  of  Disposal  (by  R.  O. 
Wynne  Roberts)  ...   Sept.    HI  1168 

Costs  of  Collecting!  Hauling,  Transfcriing  and  Trans- 
porting Refuse  Materials  (by  S.  Greeley)    Dec.      2  1454 
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I  lie  Disposal  ol  Trades  Waste  (by  I.  W.  Sheridan) .  .  Dec.  10  1519 
Modem  Practice  in  Refuse  Disposal  (by  Prof.  E.  R. 

Matthews)    Dec.    28  1554 

PietrcilUm  Odori  to  Refuse  Disposal  Plants    Dec.    30  1678 


HARBORS  AND  WATERWAYS 

PracTCMi  Design  and  Construction  of  the  New  Wclland 

(.anal   Mar.  11  294 

Hydraulic  Dredge  (or  Arrow  Lakes,  B.C   Mar.  11  305 

I  ne  ticoigiau  Hay  Ship  C  anal — Its  Proposed  Route  and 

lis  Economic  Importance  (by  Sir  Robt.  Perks  [tart.)  Apr.  15  455 

Fraser  River  Development   Aug.  II)  1000 

Lock  Gate  Lifter  for  Trent  Canal     Sept.  80  1210 

Progress    of    Toronto's    Twenty- Five    Million  Dollar 

Harbor  Development   Sept.  30  1213 


MATERIALS  OF  CONSTRUCTION 

Concrete  Tile  Blocks  Manufactured  by  Wet   Process.  Jan.  21  80 

The  Qualities  of  Sheet  Asphalt   Jan.  28  111 

Paints  and  their  Applications   Feb.  4  151 

Watctpioofing  and  Paint  for  Cement                          ...  Feb.  11  175 

An  Analytical  Study  of  Composition  Flooring  i.-atcrial 

(by  II.  M.  Hooker)   Feb.  25  241 

Types  of  Hollow  Tile  Fireproofing — Their  Manufac- 
ture and  Burning   Feb.  25  243 

Satisfactory  Tests  of  Concrete  Sewer  Pipe   Feb.  25  200 

The  Preservation  of  Structural  Steel  (by  A.  H.  Sabin).  Mar.  4  272 
The  Application  of  Biick  in  Engineering  Construction 

(by  E.  E.  R.  Tratman)   Mar.  IS  350 

Waterproofing  Masonry   Apr.  1  309 

The  Special  Application  of  the  Various  Roofing  Ma- 

teiials   Apr.  22  494 

Rerolled  Reinforcing  Bars  Tested   May  6  555 

Present  Status  of  tnc  Marble  Industry  in  Canada  (by 

Dr.  W.  A.  Parks)   May  13  620 

History  and   Development  of  Waterproofing    (by  W. 

B.  Evans)   May  13  630 

Thermal  Properties  of  Concrete   May  27  683 

A  Discussion  of  Coal-Tar  and  Asphalt  Products  for 

Watei  proofing  (by  S.  T.  Wagner)    May  27  692 

The  Nature  and  Utility  of  Building  and  Ornamental 

Stones   June  3  708 

Proportioning  Concrete  Aggregate  (by  F.  C.  Snow)..  June  3  719 

Concrete  vs.  other  Materials  for  Factories   June  10  747 

Frost  Resistance  of  Building  Stone   June  10  751 

Why  Brick  Houses  are  Cheaper   June  17  787 

The  Bulk  Handling  of  Cement  (by  H.  M.  Capron)..  June  17  700 

The  Use  of  Marble  in  Architecture   June  24  820 

The  Use  of  Hydrated  Lime  in  Concrete  Mixtures  for 

Pavements   July  8  808 

Selection  and  Use  of  Concreting  Materials  at  the  Mc- 

Keesport  Water  Softening  and  Filtration  Works..  July  22  039 
Hydrated  Lime  in  Concrete  Road  Surfaces  (by  Robert 

S.  Edwards)   July  29  953 

Terra-Cotta  in  Building  Construction  (by  H.  L.  Fitz- 

simmons)   July  29  903 

Sand  and  Coarse  Material  and  Proportioning  Concrete.  July  29  900 
Ultimate  Strength  of  Carbon-Steel  Models  in  Quebec 

Bridge  Members   Aug.  5  989 

Efficiency  in  the  Waterproofing  of  Cement  Surfaces  (by 

G.  H.  Cresser)   Aug.  -12  1029 

Steel  Production  in  the  United  States   Aug.  19  1057. 

Architectural  Terra-Cotta   Aug.  26  1087 

Paint  on  Cement  or  Concrete  Surfaces   Sept.  2  1114 

Dangers  in   Bank-Run  Material   Sept.  9  1130 

Canada  The  Chief  Source  of  Asbestos  Supply   Sept.  9  1145 

Interesting  Process  of  Manufactui ing  Steel  Pipe   ...  Sept.  16  1108 

Painting  Concrete  and  Cement  Surfaces    Sept.  23  1197 

A    Method    of    Proportioning  Concrete  (by  Wm.  B. 

Hunter)    Oct.  7  1234 

Painting  Concrete  Surfaces    Oct.  7  1244 

Imports  of  Constructional  Materials   Oct.  14  1258 

Adding  Hydrated  Lime  to  Concrete  Mixtures    Oc.t.  21  12^6 

Liquids  Used  in  Paints  (by  A.  A.  Kelly)   Oct.  21  1305 

The  Durability  of  Creosoted  Piling    Oct.  28  1329 

Specification  for  Sand  in  Reinforced  Concrete   Nov.  4  1356 

Paints  for  Cement  and  Concrete  Surfaces  (by  II.  B. 

Magowan)   Nov.  18  1400 

Proportioning  Aggregates  for  Portland  Cement  Concrete.  Nov.  18  1408 

Cost  of  a  Damp-proof  Timber  Floor   Nov.  18  1400 

Simple  Rules  for  the  Weight  of  Iron  and  Steel  Bars  . . .  Nov.  18  1413 

Corrosion  of  Steel  in  Concrete   Nov.  25  1423 

The  Antiquity  of  Cement   Dec.  2  1458 

Copper  Alloy  for  Metal  Lath  Manufacture  (by  C.  W. 

Noble)   Dec.  2  1472 

Hydrated  Lime  in  Concrete   Dec.  9  1493 

Characteristics  of  Materials  (by  E.  B.  Tilt;   Dec.  23  1549 

Slag  as  an  Aggregate  in  Concrete   Dec.  30  1570 


MISCELLANEOUS 

Movement  of  Tall  Buildings    Jan.   21  78 

Report     of     the     Twenty-Eighth     Annual  Meeting, 

Canadian  Society  of  Civil  Engineers,  held  at  Montreal  Feb.    4  127 

Report  of  the  Twelfth  Annual  Convention  of  the  Can- 
adian National  Clay  Products  Association,  held  at 
Toronto   Feb.    4  133 
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The  Architect  and  His  Relation  to  the  Housing  Problem  Feb.  4  135 

Montreal    Builders'    Exchange.     Annual    Meeting    ...  Feb.  11  l!-5 

Engineers'  Club  of  Toronto  Annual  Meeting  ....  Feb.  11  185 
Sanitary  Survey  of  Boundary  Watei  s  between  Canada 

and  the   United  States    Feb.  11  178 

Crushing  Plant  of  the  Martin's  International  Trap  Rock 

Company  at  Bruce  Mines,  Ont     Feb.  IS  199 

Digging  Trenches  and  Holes  in  Frozen  Ground   Feb.  18  2U0 

Mouthpiece  for  Suction  Dredges   Mar.  11  293 

A  Practical  Discussion  of  Estimating  Methods  in  Build- 
ing Work  (by  Henry  A.  Hoyt)   Mar.  11  304 

Fairness  in  Contracts   Mar.  18  325 

Contractois'  Camp  for  Workmen  on  the  New  Ouebec 

Biidge   Mar.  IS  328 

Measurement  of  Gravel  in  Piles   Mar.  18  330 

Power  Development  at  Saxon  Falls   Mar.  25  307 

Contractors  and  Conservation   Apr.  1  381 

The  Art  of  Making  Rapid  and  Reliable  Preliminary 

Estimates  of  Lost  (by  Allen  Hazen)    Apr.  1  303 

Profit  or  Loss  with  the  Steam  Shovel   Apr.  1  402 

Increased  Activity  at  Vancouver   Apr.  8  435 

Desirability   of   Co-operation    Between   Architects  and 

Contractois  (by  Chas.  A.  Bowen)    Apr.  22  490 

The  Modern  Type  of  Cement  Gun,  and  Its  Work  (Part 

I.)  (by  Carl  Weber)      Apr.  29  514 

Prize    Design    for   Hydraulic    Power    Station    Apr.  20  532 

Day  Labor  vs.  Contiact  Work  (by  J.  W.  Astley)    ...  May  0  541 
The  Modern  Type  of  Cement  Gun,  and  Its  Work  (Con- 
clusion) (by  Carl  Weber)   May  6  546 

Canadian  Constructional  Centres  (Part  I.)   May  13  509 

C  anadian  Consti uctional  Centres  (Part  II.)   May  20  045 

Canadian  Constructional  Centres  (Part  III.)   May  27  Oil 

I  hill  Boat  for  Submaiine  Blasting  at  Vancouver,  B.C.  May  27  0j2 
Modern  Tendencies  in  Equipping  and  Operating  Struc- 
tural Shops   June  10  741 

Possibilities  ot  the  Nail-Head  as  a  Decorative  Medium.  June  17  7S4 

The  Modern  Architect   June  17  780 

The  Engineer's  Estimate,  from  the  Viewpoint  of  the 

Conti  actor   June  24  "799 

Hydro-electric  Development  at  Cedar  Rapids,  Que. . .  June  24  813 

Analysis  of  Factoiy  Building  Costs   July  8  870 

Underground-Conduit   Developments  in   Montreal    ....  Jul"  8  878 

Toronto   Union   Station   Contiact  Award    July  15.  90S 

Sherbrooke — Its    Constructional     and     Industrial  De- 
velopment   July  22  919 

The   Standardization   of   Horizontal   Tubular   Boilers..  July  20  950 

Status  and  Prospects  of  the  Steel  Trade  in  Canada...  July  29  970 

Mining  Operations  in  Quebec   Aug.  10  1049 

The  Thirty-Sixth  Annual  Canadian  National  Exhibition  Sept.  "  0  1142 

The  Preparation  of  Architectural  Drawings   Sept.  23  1195 

Canada's  Trade  with  Germany                                     ...  Oct.  7  1240 

Speculations  on  the  Problem  of  Housing  the  Working 

Classes  in  Vancouver  (by  R.  McKay  Frippe)   . . .  Oct.  14  1270 

Cement  in  Lumber  Dry-Kilns  (by  G.  D.  Crain,  Jr.)..  Oct.  21  13U0 

Going  After  Business  (by  A.  A.  Briggs)    Oct.  21  1300 

A  New  Type  of  Creosoung  Plant   Nov.  11  1889 

The  Proper  Use  of  the  Technical  Journal   Nov.  18  1390 

An  Eleven-Mile  Lumber  Flume  in  British  Columbia  . .  Nov.  25  1427 

A  Menace  to  Honest  Contractois   Dec.  0  1481 

The  Contractor  and  Engineeiing  Problems  in  the  Home 

(by  Chas.  F.  Smitn)   Dec.  10  1531 

Scholaily  Originality  in  Architecture   Dec.  23  1538 

Geneial  Piinciplis  of  Snow  Removal   Dec.  23  1548 

Definite  Expression  in  Architectural  Detail   Dec.  30  1505 

Status  of  Air  Ozonation   Dec.  30  1509 

Fuel  Oil  and  Its  Application   Lee.  30  1572 


ORGANIZATION 

Economies  in  Contracting  Operations    Jan.     7  14 

What  Advertising  Means  to  the  Contractor   Jan.     7  20 

Organizing  and  Executing  the  Construction  of  a  Rein- 
forced  Concrete   Industrial   Building   (by  Leonard 

C.  Wason)  (Part  I.)    Jan.   14  49 

(Part  II.)   -   Jan.   21  SO 

Purchase  of  City  Supplies   Jan.   21  64 

Toronto's  Civic  Suivey  Report   Jan.   28  05 

Problems   and   Methods   of   the    Building   Contractor..  Feb.  11  1(51 

Instructions  to  Building  Inspectors   Feb.  11  103 

A  Plea  for  City  Planning  Organization   Feb.  11  ISO 

Discussion  of  the  Engineer-Manager  Plan  of  Municipal 

Government      Feb.  25  228 

The  Application  of  Business  Methods  to  City  Govern- 
ment                                         ......    Mar.  IS  317 

Cost  Accounting  System  for   Engineeiing   Contractors.  Mar.  18  324 

Principles  of  Etnciency  Engineering  Applied  to  High- 
way Engineering   Mar.  18  340 

Cost-Keeping  on  Constructional  Work  (by  C  L.  Shanks)  Apr.    15  445 

The  Administration  of  Municipal  Works,  Especially  Re- 
lating to  Highways  (by  Nelson  P.  Lewis)    Apr.    15  447 

The  Manager  Plan  of  Municipal  Government  (by  Ken- 
yon  Riddle)   Apr.   29  508 

City  Engineers'  Office  Methods   July     S  S64 

Management  Engineeiing  applied  to  a  Highway  Con- 
tractor's Organization  (by  H.  B.  Droune)    July    15  900 

System,  as  Applied  to  the  Engineeiing  Department..  July    22  PL's 

Training  Men  in  the  Contractor's  Organization   July    29  954 

Advantages  of  Method  in  Construction  Work    Aug.     5  993 

A  Contractor's  Cost  Account  System  (by  C.  E.  Ander- 
son)                                                  ...   Aug.   12  101S 

The  Organization  of  the  Municipal  Engineer's  Depart- 
ment (by  Edward  Willis)    Aug.   10  1042 

The  Organization  and  Management  of  the  Stores  De- 
partment (by  W.  G.  Astley)    Aug.   26  1076 

The  City  Manager  Plan  of  Municipal  Government  (by 

P.  E.  Kressly)   Sept.     2  1112 
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Day  Labor  vs.  Contract  Work   Sept.   10  1155 

Cost  Accounting  and  Its  Importance  on  Construction 

Work  (by  Leslie  H.  Allen)   Sept.   23  11S9 

The  Concrete  Supei  intendent   S  pt.   30  1222 

The  Value  of  a  Library  in  an  Engineering  Office  (by 

L.  R.  Krause)   Oct.      7  1241 

Control  of  Reinforced  Concrete  Construction    Oct.      7  1243 

Repotting    on    Public  Service  Properties   (by  E.  P. 

Roberts)   Oct.      7  1247 

,Thc  tost  of  Doing  Business  as  a  Factor  in  Contract 

Work  (by  Edwin  L.  Seabrook)   Oct.      7  1250 

Does  the  Publication  of  Costs  Endanger  the  Con- 
tractor?   Oct.    14  1259 

The     Value     of     System  in  Contract   Work    (by  G. 

Grain,  Jr.)   Nov.  25  1434 

Methods  Which  Make  for  Profit  or  Loss  in  Estimating.  Dec.  10  1522 
Examples  of  Estimating  Methods  Practised  by  English 

Contractors   Dec.    30  1579 


RAILWAYS 

To  Set  out  Spirals  by  Offsets  from  Long  Chord  (by 

E.  S.  M.   Lovelace)    Jan.  14  40 

The    Mount    Royal    Tunnel    Entry   into    Montreal  for 

the   Canadian   Northern   Railway    Feb.  4  136 

Constructional  Features  of  the  B.  C.  Division  of  the 

Canadian  Northern  Pacific  Railway   Apr.  1  396 

The  Double-Track  Tunnel  of  the  C.   P.   R.  through 

Mount  Macdonald,  B.C   Apr.  S  415 

Tunnel   Construction   and   Ventilation   for   Railroads..  Apr.  15  440 

An  Important  Terminal  Scheme   June  17  772 

Proposed  Ocean  and  Railway  Terminals  at  Halifax,  N.S.  July  22  93S 

Making  Railroad  Fill  from  Pontoon  Budge   July  29  957 

Costs  and  Other  Features  of  Surfacing  Tracks   Aug.  5  99S 

Constructional  Features  of  the  Algoma  Eastern  Railway  Aug.  19  1040 

Tunnel   Work  on   the  Grand  Trunk   Pacific    Aug.  19  1048 

The   C.    P.    R.    Double-Track   Tunnel   through  Mount 

Macdonald,  B.C   Sept.  9  1127 

Large  Works  Completed  by  the  C.  P.  R   Sept.  30  1228 

Heavy  Construction  Work  on  the  G.  T.  P.   Railway  Oct.  21  1286 

Building  Bridge  Substructures  on  the  G.  T.  P.  Ry...  Oct.  21  1287 
The  Relation  of  Geology  to  Railway-Tunnel  Location 

(by  Edwin  C.  Eckel)   Oct.  28  1320 

The   Construction    of    the    Canadian    Northern  Pacific 

Railway  (by  J.  V.  Nimmo)    Nov.  18  1400 

Tunnel- IJoiing  Records  Bioken    Dec.  23  1548 

Problems  ol  Railway  Sanitation   (by  E.  J.  McCaust- 

land)   Dec.  23  1555 


ROADWAYS  AND  PAVING 

Water-Bound  Macadam  Roads   Jan.     7  10 

General    Methods   of    Rcpaiis  and    Renewals   in  Road 

Work  (by  A.  W.  Dean)   Jan.   14  51 

Wood  lllock  and  Asphalt  lilock  Pavement   Jan.   21  84 

Avoidable  Detects  in  Concrete  Paving   Feb.  11  107 

Permanency  in  Modern  Road   Building   Feb.  11  108 

Suggestions  for  the  Utilization  of  Granite  Block  Pave- 
ments   Feb.  11  109 

Construction  of  Creosotcd  Wood-Block  Pavements  (by 

R.  S.  Manley)   Feb.  IS  212 

Good  Roads  Association  of  Ontario. — Report  of  Twelfth 

Annual  Meeting,  Toronto,   Feb.  24  0    Mar.    4  279 

Practical  Discussion  of  Reinforced  Concrete  Pavements.  Alar.  18  338 

Principles  of  Efficiency  Engineering  Applied  to  High- 
way Engineering   Mar.  18  340 

Present- Day   Practice  in   Concrete   Road   Construction.  Mar.  i5  300 

Recommendations   for  Concrete   Road    Building   Mar.  25  301 

Relative    Economy    of    Constructing    Bituminous  Con- 
crete   P-rvcnrrnts    and    Bituminous    Pavements  by 

Penetration  Methods  (by  Geo.  C.  Warren)    Mar.  25  362 

Portable  vs.  Stationary  Asphalt  Plants  (by  J.  W.  Ast- 

ley,  C.E.)   Mar.  25  303 

Hi  irk    Roads    Without    Permanent    Curbs    or    Edging.  Apr.     1  400 

MatC'ials  and  Methods  in  Producing  Satisfactory  Road 

Carpets   (by   Major   W.   W.   Crosby)    Apr.     8  431 

Brick  Pavements  as  an  Investment  (by  W.  T.  Black- 

burn)    ...    ...    ...    Apr.    15  405 

Technical   and    Economical   Aspects   of   Road  Building 

in  Quebec  (by  Gabriel  Henry)   (Part  I.)    Apr.   22  497 

(Part  II.)    Apr.   20  534 

Cracking  in  Concrete  Roads   Apr.   29  009 

Recent  Developments  itr  Concrete  Highway  Construc- 
tion (by   L.  S.   Hruner)    Apr.   29  5111 

Macadam  Road  Maintenance  (by  E.  A.  James)    May    1.'!  592 

Urick  Pavements — Their  Maintenance  and  Repairs  (by 

F.  F.  Town  send)   May  13  594 

The  Value  of  Cost  Data  in  Highway  Engineering  (by 

Major  Crosby)  ,.  May  20  004 

Montreal  Road  Congress   May  27  095 

Modern   Bituminous  Surfaces  and   Pavements    June   10  742 

The   Proper   Cue  of   ko  id    Machinery    June    10  715 

Concrete   Roads  vs.    Foundations   (by    Major   W.  W. 

Crosby)   June   17  775 

Engineering   Activities  of  the   City   of   Edmonton    ...  June   21  802 

Advantages  of  liiiek  Paving   Tunc  24  8lTi 
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The  Opportune  Time 

The  time  to  advertise  is  when  you  have  a 
good  trade,  not  when  some  nimbler  rival  is 
rapidly  stripping  it  from  you. 

Contract   Record   &   Engineering  Review 

Montreal  Winnipeg  Vancouver  London,  Eng. 
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Crossley  Clay-Working  Machinery 

Has  Broken  all  Efficiency  and  Capacity  Records 


Pull  Down  and  Jigger 

Combined  (Crucible  Machine) 


This  machine  is  specially  designed 
for  jiggering  and  forming  large  pieces, 
such  as  crucibles,  retorts,  etc.  Built  in 
two  sizes  to  produce  articles  up  to 
thirty  inches  in  diameter  and  thirty 
inches  high.  A  compact  and  rigid  ma- 
chine, combining  strength  of  construc- 
tion with  ease  and  economy  of  opera- 
tion. These  machines  have  been  in- 
stalled in  a  number  of  the  largest  steel 
and  crucible  plants  throughout  the 
country  and  are  giving  constant  satis- 
faction. 


Improved  Ceramic 
Tile  Press 

The  above  illustration  shows  our  new  tile 
press  for  compressing  plain  or  ceramic  tiles. 
<  Operates  with  great  rapidity.  All  working 
parts  of  this  machine  arc  made  of  tempered 
metals,  calculated  to  give  maximum  effici- 
ency with  but  little  attention. 

Wc  are  thoroughly  conversant  with  every 
phase  of  the  clay- working  industry,  having 
been  engaged  for  many  years  in  the  manu- 
facture of  clay-working  machinery.  Our  180 
pane  catalogue,  i  nntaining  photographic  en 
grayings  and  detailed  descriptions  of  our 
various  machines,  will  be  mailed  free  upon 
request. 


THE  CROSSLEY  MACHINE  CO.,  Trenton,  New  Jersey,  U.S.A. 


THE    CONTRACT  RECORD 


"DOMINION  WIRE  ROPE" 

MADE  IN  CANADA 

We  Know  Our  Ropes  are  Good — But 
Our  Customers  Say  They 
Are  The  "Best" 

Stocks  Carried  In 
Montreal,  Winnipeg  and  St.  Catharines 

The  DOMINION  WIRE  ROPE  CO.,  Limited,  Montreal 


"Marion" 


Steam 
Shovels 


We  supply  "Marion" 
Shovels  for  all  classes 
of  work — to  Railroads 
— M  i  n  es — Con  t  r ac- 
tors.— All  sizes — All 
styles. 


"Davenport" 

Loco- 
motives 

"Kilbourne  &  Jacobs 

Dump 
Cars 


We  furnish  Locomo- 
tives in  all  sizes  for  any 
gauge  track.  Prompt 
shipment  of  all  styles. 


The  best  steam  shovel 
car  to  be  obtained — all 
sizes — for  all  gauges 
of  track. 


Prompt  shipment. 


F.  H.  HOPKINS  &  CO.,  Montreal 

Branches  :-ST.  CATHARINES,  ONT.      WINNIPEG,  MAN.      VANCOUVER,  B.  C. 
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